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GYMNOSPERMIUM ALTAICUM (PALL.)  
SPACH (BERBERIDACEAE), AN EARLY SPRING ELEMENT  
OF WILD FRUIT FORESTS OF THE TRANS-ILI ALATAU

The floristic composition of communities of apple and hawthorn forests with the participation of 
the rare species Gymnospermium altaicum (Pall.) Spach was studied in the Trans-Ili (Zailiyskiy) Alatau . 
The list of higher plants includes 156 species from 121 genera and 48 families. Most of them (84%) are 
herbaceous plants; there are 25 tree and shrub species, nine of which are wild non-native species (Ulmus 
laevis, Ulmus pumila, Morus nigra, Juglans regia, Malus domestica, Acer negundo, Acer platanoidеs, Vi-
burnum opulus and Parthenocissus quinquefolia). Representatives of ten families make up 65% of the to-
tal number of species: Asteraceae, Poaceae, Rosaceae, Lamiaceae, Apiaceae, Fabaceae, Ranunculaceae, 
Caryophyllaceae, Boraginaceae, and Scrophulariaceae. The floristic core of the surveyed communities 
consists of 39 species, which mainly belong to the group of forest and forest-meadow ecological ele-
ments. Also other rare species listed in the Red Book of Kazakhstan, Malus sieversii, Armeniaca vulgaris 
and Paeonia intermedia, were found in these communities. We noticed signs of anthropogenic distur-
bance in the studied communities, including the presence of adventive and wild non-native species. We 
recommend to organize regular monitoring and strengthen the protection of the communities surveyed.

Key words: Gymnospermium, Berberidaceae, Red Data Book of Kazakhstan, plant communities, 
floristic composition, Trans-Ili Alatau.
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Gymnospermium altaicum (Pall.) Spach (Berberidaceae) –  
Іле-Алатауының жабайы жемісті ормандарының ерте көктемгі элементі

Мақалада Іле Алатауындағы жабайы жемісті алмалы және доланалы ормандар 
қауымдастығының флоралық құрамы сирек түр Gymnospermum altaicum (Pall.) Spach қатысуымен 
ұсынылды. Жоғары өсімдіктер флорасының жалпы тізімі 156 түрді, 121 туыс және 48 тұқымдасты 
құрайды. Олардың көпшілігі (84%) – шөптесін өсімдіктер; ағашты-бұталы түрлер небәрі 25, 
олардың 9-ы жабайы интродуценттер болып табылады (Ulmus laevis, Ulmus pumila, Morus nigra, 
Juglans regia, Malus domestica, Acer negundo, Acer platanoidеs, Viburnum opulus және Parthenocis-
sus quinquefolia). Жетекші орынды негізгі 10 тұқымдас өкілдері алады, олар флораның жалпы 
тізімінің 65% құрайды: Asteraceae, Poaceae, Rosaceae, Lamiaceae, Apiaceae, Fabaceae, Ranuncu-
laceae, Caryophyllaceae, Boraginaceae және Scrophulariaceae. Зерттелген қауымдастықтардың 
флоралық ядросы 39 түрден тұрады, олар орманды және орманды-шалғынды экологиялық 
элементтер тобына жатады. Сонымен бірге, G. altaicum қатысқан қауымдастықтар құрамында 
Қазақстанның Қызыл кітабына енген басқа да сирек түрлер – Malus sieversii, Armeniaca vul-
garis, Paeonia intermedia анықталды. Зерттелген қауымдастықтардың антропогендік бұзылысы 
анықталды, олардың индикаторлары тек адвентивті түрлер ғана емес, сонымен бірге, жабайы 
интродуценттер де болып табылады. Соған байланысты, зерттелген қауымдастықтарды қорғауды 
күшейту және тұрақты мониторинг жүргізу ұсынылады. 

Түйін сөздер: Gymnospermium, Berberidaceae, Қазақстанның Қызыл кітабы, өсімдік 
қауымдастықтары, флоралық құрам, Іле-Алатауы.
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Gymnospermium altaicum (Pall.) Spach (berberidaceae) –  
ранневесенний элемент дикоплодовых лесов Заилийского Алатау

Изучен флористический состав сообществ дикоплодовых яблоневых и боярышниковых 
лесов с участием редкого вида Gymnospermium altaicum (Pall.) Spach в Заилийском Алатау. Общий 
список флоры высших растений включает 156 видов из 121 рода и 48 семейств. Большинство из 
них (84%) – травянистые растения; древесно-кустарниковых пород всего 25 видов, 9 из которых 
являются одичавшими интродуцентами (Ulmus laevis, Ulmus pumila, Morus nigra, Juglans regia, Malus 
domestica, Acer negundo, Acer platanoidеs, Viburnum opulus и Parthenocissus quinquefolia). Ведущее 
положение занимают представители 10 основных семейств, составляющих 65% от общего списка 
флоры: Asteraceae, Poaceae, Rosaceae, Lamiaceae, Apiaceae, Fabaceae, Ranunculaceae, Caryophyl-
laceae, Boraginaceae и Scrophulariaceae. Флористическое ядро обследованных сообществ состоит 
из 39 видов, которые, преимущественно, относятся к группе лесных и лесолуговых экологических 
элементов. Также выявлено, что в составе данных сообществ встречаются другие редкие виды, 
занесенные в Красную книгу Казахстана – Malus sieversii, Armeniaca vulgaris, Paeonia intermedia. 
Отмечена антропогенная нарушенность изученных сообществ, индикаторами которой являются 
не только адвентивные виды, но и одичавшие интродуценты. В связи с этим рекомендуется 
организация регулярного мониторинга и усиление охраны обследованных сообществ.

Ключевые слова: Gymnospermium, Berberidaceae, Красная книга Казахстана, растительные 
сообщества, флористический состав, Заилийский Алатау.

Introduction 

The genus Gymnospermium Spach. (Berberi-
daceae Juss.) was described by the French botanist 
E. Spach in 1839. Originally, Gymnospermium was 
part of the genus Leontice L., and the independence 
of the former had been repeatedly questioned by 
various botanists. The history of separation and the 
distinctive features of these two genera in terms of 
the structure of seeds and fruits were described in 
detail by A.L. Takhtadzhyan [1], who noted that the 
independence of the genera was first adopted in the 
Flora Europea [2]. According to different authors, 
the size of the genus Gymnosperimium varies from 
7 to 12 species distributed from Eastern China to the 
Balkans [3]. We provide a visual representation of 
the distribution range of the genus Gymnospermium 
(Fig. 1) according to the Plants of the World Online 
database [4].

Only two species of Gynmospermium are found 
in Kazakhstan: G. alberti (Regel) Takht. and G. al
taicum (Pall.) Spach, which are confined mainly to 
mountain broadleaved forests; the latter species has 
been found in the Northern Tien Shan, Dzhungar-
skiy Alatau and Altai, and the former, in Syrdarya 
Karatau and Western Tien Shan [5,6,7].

Gymnospermium altaicum (Pall.) Spach is a per-
ennial herbaceous plant with a globular tuber about 

1.0–1.5 cm in diameter (Fig. 2). Stem erect, up to 
15–20 cm in height with a long petiolate basal leaf 
and an almost sessile stem leaf located directly un-
der the inflorescence; the latter is a single raceme 
4–5 cm long with 6–12 yellow flowers. The stem 
leaf is terminal, three-leaved and palmate. Its seg-
ments have a solid margin; they are oblong or ob-
long-lanceolate and obtuse at the apex. The fruit is 
a capsule with the diameter of about 8 mm and 3-4 
seeds. The fruit opens at the top with rounded blades 
even before the seeds ripen. G. altaicum is one of 
the earliest flowering plants in the mountainous re-
gions of eastern and south-eastern Kazakhstan; it 
blooms in March–April, and its seeds ripen in June. 
The plants can reproduce by seed and vegetatively. 
This species grows at 200-1500 m above sea level 
along mountain foothills, on rocky mountain slopes, 
among shrubs, in steppe meadows, and in forests. Its 
distribution range is discontinuous. It extends in the 
southern and southwestern directions (Fig. 3) from 
Central and Western Altai, and south-west of Si-
beria to the Trans-Ili Alatau and Xinjiang in north-
west China [5,8-10]. Human activities including in-
tensive pasture management, agricultural plowing, 
and harvesting of herbs contribute to the reduction 
in the size of the populations of G. altaicum. It is 
listed as rare in the Red Book of Kazakhstan and 
other regional reports [4,11,12].
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Figure 1 – Distribution range of the genus Gymnospermium [3]

Figure 2 – Gymnospermium altaicum (Pall.)  
Spach. in Turgen gorge of the Trans-Ili Alatau
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G. altaicum was described by I. Pallas in 1779 
as Leontice altaica Pallas based on his collections 
from Altai [13]; later the species was transferred to 
the genus Gymnospermium Spach described by the 
French botanist E. Spach in 1839. Various features 
of representatives of these two genera have been 
studied by a number of botanists. For instance, D.B. 
Arkhangelsky and A.L. Takhtajan [14] studied the 
morphology of pollen grains in representatives of 
Leontice L., Gymnospermium Spach and other gen-
era of the family Berberidaceae to find differences 
between individual species and genera. There is still 
no consensus on the systematics and size of G. al
taicum. Some Western European taxonomists [2,15] 
believe that this species is distributed from Central 
Asia to Eastern Europe, including Ukraine and Ro-
mania. Moreover, they remarked that, despite the 
geographical separation of the two areas within the 
distribution range, typical samples from Mountain-
ous Altai were very similar to those from Europe; 
therefore the division at the species level could not 
be justified. 

However, A.L. Takhtajan [1] considered popu-
lations from the Black Sea region as G. odessanum 
(DC.) Takht. Isolated populations from the Pelopon-
nese (Greece) included in the latter species by the 
same author were later allocated to the new species 
G. peloponnesiacum (Phitos) Strid [16].

To understand interrelationships and spatio-
temporal diversification of European populations of 
Gymnospermium, a group of scientists recently em-
ployed modern methods of AFLP, and used nuclear 
and plastid DNA sequences. The analysis of these 
indicators made it possible to identify two main 

evolutionary lineages in the group G. altaicum. The 
results suggest two separate parallel migrations of 
representatives of the genus to the Balkan Peninsu-
la. One of them gave rise to the Greek endemic G. 
peloponnesiacum and the Pontic species G. odessa
num, the closest relative of which, G. altaicum is 
distributed in the north of Central Asia. The second 
line includes the Caucasian species G. smirnovii 
(Trautv.) Takht., which is related to the Balkan spe-
cies G. maloi Kit Tan & Shuka and G. scipetarum 
Paparisto & Qosja ex E. Mayer & Pulević [17].

Other taxonomists studied relationships be-
tween various genera of the family Berberidaceae 
including Gymnospermium. For example, Wang et 
al. [18] used the sequences of the matK and rbcL 
chloroplast genes and nuclear ribosomal ITS2 for 
phylogenetic analysis of Berberidaceae. They iden-
tified three main clades. Moreover, they found that 
the desert xerophytes of Berberidaceae in south-
western Asia arose as a result of changes in climate 
aridity at different times; Bongardia separated from 
its closest relatives after 46.5 ± 3.6 million years, 
and Leontice separated from Gymnospermium after 
10.3 ± 3.2 million years. The genetic diversity of 
the rare endemic species Gymnospermium micror
rhynchum (S. Moore) Takht., which has a limited 
distribution area in the mountainous regions of the 
Korean Peninsula, has also been studied to develop 
successful strategies for its conservation [19]. Some 
taxonomists continued to revise the size of the genus 
Gymnospermium at the western border of its range, 
i.e. in the Balkans [20].

The information about Kazakh representatives 
of the genus Gymnospermium is limited. There are 

Figure 3 – Distribution range of Gymnospermium altaicum [4]
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scattered data on the species as elements of the 
synusia of the ephemeretum of deciduous forests 
of the Northern and Western Tien Shan and Altai 
[7,21,22] and their use in traditional medicine [23]. 
Thus, Leontice altaica (syn. G. altaicum) is used in 
traditional medicine to treat epilepsy and the com-
mon cold. It has been established that this species 
contains quinolizidine and benzylisoquinoline al-
kaloids, as well as triterpene saponins, which have 
antioxidant, anticholinesterase, and anti-inflamma-
tory activity [24].

G. altaicum has passed the initial tests in culti-
vation in the botanical gardens of Moscow, Almaty 
and Ridder. Its introduction turned out to be success-
ful; it reproduces well and proved to be self-seeding 
[25,26]. Other authors point out its popularity as a 
decorative plant, especially in Western Europe and 
the Baltic states [27-29]. 

At the same time, there is insufficient informa-
tion about this rare ornamental, medicinal and mel-
liferous plant, the main area of which is located in 
Kazakhstan and requires special protection. Even in-
formation about its distribution range in Kazakhstan 
is far from complete, as we found out after studying 
all the available literary sources. V.P. Goloskokov 
[30] classified this distribution range as Altai-Tien 
Shan. However, in the west, according to most au-
thors, the distribution area is limited to the Chu-Ili 
mountains [5,31]. The latest summary on the flora 
of this region [32] does not mentioned this fact. The 
distribution range of the species in Altai has been 
sufficiently studied [33]; there, the species is re-
garded one of the tertiary relict elements of the Pre-
Boreal group. According to the available literature, 
the species occurs in all regions of the Kazakh part 
of Altai: Western, Southern and Kalbinskiy Altai, as 
well as in several specific locations of the Azutau, 
Kurchum, Southern Altai ranges and in protected 
areas [22,34-36]. At the same time, there is no spe-
cific data on its distribution in Tarbagatai and the 
Dzhungarskiy Alatau [21,30]. In the Northern Tien 
Shan, in particular in the Trans-Ili Alatau, its occur-
rence is very fragmentary. For example, it is absent 
from many gorges of the central part of the ridge, 
but abundant in the valleys of the Turgen, Tautur-
gen and Kotyrbulak rivers; it is also absent from the 
west of Almaty, and from Aksai and Kaskelen [37]. 
After a large, almost 200-kilometer gap, it is found 
in abundance in the valley of the Karakunuz River 
[38]. 

All this indicates the need for a special study of 
the distribution of the species in the western part of 
the range, as well as of the number and state of its 
populations in order to develop improved conserva-

tion strategies for this species. Of particular interest 
is the study of morphological and genetic variability 
of plants growing at different locations within the 
distribution range of the species, in particular, of the 
isolated Karakunuz population.

These studies have been the main goal of our 
project. As a first step, we studied and analyzed in 
detail the floristic composition of forest communi-
ties with the participation of G. altaicum in the cen-
tral part of the Trans-Ili Alatau. The results of the 
study are presented in this article.

Aim of research. To establish the characteristic 
peculiarities of the plant communities with partici-
pation of the rare species G. altaicum in wild fruit 
forests of the Trans-Ili Alatau.

Materials and methods

The research was carried out in 2008–2014 and 
in 2020, in different seasons (from April to Octo-
ber). In the central part of the Trans-Ili Alatau, on 
the northern slope, we examined and described in 
detail four forest communities with the participation 
of G. altaicum. The dimensions of the plots varied 
from 20 x 20 m to 40 x 40 m. These plots represent 
several types of apple tree (Malus sieversii (Ledeb.) 
M. Roem.) and hawthorn (Crataegus songorica C. 
Koch.) plant communities in the following gorges of 
the Trans-Ili Alatau:

1) KB – Kotyr-Bulak gorge, hawthorn forest, 
the lower part of the slope (952 m above sea level);

2) K1 – the northern slope in the Kuznetsovo 
tract, a herb and apple tree forest (1600 m above sea 
level);

3) K2 – the Kuznetsovo tract (the right bank of 
the Tauturgen River), a herb-grass and apple tree 
forest (1550 m above sea level); 

4) S – Soldatsay gorge, cocksfoot and ground 
elder and apple tree forest (1540 m above sea level);

Geobotanical descriptions of the plots were car-
ried out according to generally accepted methods as 
well as species abundance according to the Drude 
scale [39], and identification of plants, by using re-
gional and republican summaries, keys and refer-
ence books [5,13,31]. The nomenclature of taxa is 
based on the summary by S.A. Abdulina [6].

Results and Discussion

The complete species list of the surveyed com-
munities is presented in Table 1. Species listed in 
the Red Book of Kazakhstan [12] are in bold, and 
alien species (adventive and invasive introduced 
species) are marked with an asterisk (*).
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Table 1 – Composition of the cenoflora of the surveyed communities. For abbreviations, see Materials and Methods

Species
Abundance in the surveyed plots

KB К1 К2 S
1 2 3 4 5

Trees and shrubs
Ulmaceae Mirb.

*Ulmus laevis Pall. Un - - -
*Ulmus pumila L. Un - - -

Moraceae Link
*Morus nigra L. Un - - -

Juglandaceae A. Rich. ex Kunth
*Juglans regia L. Un - - -

Rosaceae Juss.
Armeniaca vulgaris Lam. Un - - Un
Crataegus songorica C. Koch Sp–Cop1 - Sp Sol
*Malus domestica Borkh. - Un -
Malus sieversii (Ledeb.) M. Roem. Un Sp Sp Sp
Padus avium Mill. - - Sol Sol
Rosa alberti Regel - - - Un
Rosa laxa Retz. - - - Un
Rosa platyacantha Schrenk - Sol Sol Un
Rubus caesius L. Sp–Cop1 - Sp Sp-
Rubus idaeus L. - - Sol Sol

Rhanmaceae Juss.
Rhamnus cathartica L. Un - Sol -

Berberidaceae Juss.
Berberis sphaerocarpa Kar. et Kir. - - Sol Un

Caprifoliaceae Juss.
Lonicera altmannii Regel et Schmalh. - Un Un Un
Lonicera tatarica L. - - Sol Un

Celastraceae R. Br.
Euonymus semenovii Regel et Herd. - Sol Sol Sol

Aceraceae Juss.
*Acer negundo L. Un - - Un
*Acer platanoidеs L. - - - Un

Salicaceae Mirb.
Populus tremula L. - - - Un
Salix cinerea L. - - - Un

Viburnaceae Rafin.
*Viburnum opulus L. - - - Un

Vitaceae Juss.
*Parthenocissus quinquefolia (L.) Planch. Un - - -

Herbs
Aspidiaceae Mett. ex Frank
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Species
Abundance in the surveyed plots

KB К1 К2 S
1 2 3 4 5

Dryopteris filix-max ( L.) Schott Sol - Un Un
Athyriaceae Alston

Cystopteris fragilis ( L.) Bernh, Sol - - -
Poaceae Barnhart

Agrostis gigantea Roth - - Sp Sol
Brachypodium pinnatum ( L.) Beauv. - - - Sol
Brachypodium sylvaticum (Huds.) Beauv. Cop1 Сop2 Сop1 Sol
Bromopsis inermis (Leyss.) Holub - - Sol -
Bromоpsis benekenii (Lange) Holub - - Sol -
Сalamagrostis epigeios ( L.) Roth - - Un Sol
Dactylis glomerata L. - Sp Sp Cop1
Elymus tschimganicus (Drob.) Tzvel. - Sol Sol Un
Elytrigia repens ( L.) Nevski - Sol Un -
Festuca gigantea ( L.) Vill. Sol Sol Sol
Helictotrichon pubescens (Huds.) Pilg. - Sol Sp -
Melica nutans L. - - Sol Un
Milium effusum L. Sol Sp Sol Sol
Phalaroides arundinacea ( L.) Rauschert - - Un Sol
Phragmites australis (Cav.) Trin. ex Steud. - - - Un
Poa angustifolia L. - - Sol Sol
Poa nemoralis L. Sol-Sp Sp-Cop1 - -

Cyperaceae Juss.
Carex polyphylla Kar. et Kir. - Sp Sol Un

Juncaceae Juss.
Juncus sp. - - - Un

Liliaceae Juss.
Gagea filiformis (Ledeb.) Kunth - - Sol Sol
Gagea turkestanica Pascher - - Sol Sol

Asphodelaceae Juss.
Eremurus robustus (Regel) Regel - - - Un

Cannabaceae Endl.
Humulus lupulus L. Sol - Sol Sol

Urticaceae Juss.
Urtica dioica L. Sol Sol Sp Sol

Polygonaceae Juss.
Polygonum aviculare L. - - Sol -
Polygonum coriarium Grig. - Sol Sol Sol
Rumex crispus L. - - Un Un

Caryophyllaceae Juss.
Cerastium arvense L. - - - Sol
Cerastium davuricum Fisch. ex Spreng. - Un Sol Sol

Continuation of table 1
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Species
Abundance in the surveyed plots

KB К1 К2 S
1 2 3 4 5

Silene wallichiana Klotzsch. - Un Un Sol
Stellaria media (L.) Vill. - - Sol -
Melandrium viscosum (L.) Čelak. Sol - Un Un

Paeoniaceae Rudolphi
Paeonia intermedia C.A. Mey. - - - Un

Ranunculaceae Juss.
Aconitum leucostomum Worosch. - Sol-Sp Sp Sol
Aquilegia atrovinosa M. Pop. ex Gamajun. - - Sol
Delphinium iliensis Huth - Sol - -
Ranunculus polyanthemus L. - - - Sol
Ranunculus repens L. - - - Sol
Thalictrum flavum L. - Un Un Un

Fumariaceae DC.
Corydalis glaucescens Regel Sol - Sol -
Corydalis ledebouriana Kar. et Kir. - - Sol Sol

Berberidaceae Juss.
Gymnospermium altaicum (Pall.) Spach Sp Sol Sp Sp

Brassicaceae Burnett
Berteroa incana (L.) DC. - - Sol -
Cardamine impatiens L. - - - Sol

Rosaceae Juss.
Agrimonia asiatica Juz. - - Sol Sol
Alchimilla sibirica Zam. - - - Sol
Fragaria vesca L. - - - Sol
Geum aleppicum Jacq. - - - Un
Geum rivale L. - - - Sol
Geum urbanum L. Sp Sp Cop Sp

Fabaceae Lindl.
Lathyrus gmelinii (Fisch.)Fritsch - - - Un
Lathyrus pratensis L. - - Sol Sol
Medicago lupulina L. - Un Sol -
Trifolium pratense L. - Un - Sol
Trifolium repens L. - - Sol -
Vicia cracca L. - Sol Sol Sol
Vicia sepium L. - - Un Sol

Geraniaceae Juss.
Geranium divaricatum Ehrh. - - - -
Geranium prаtense L. Sp-Sol Sol Sp Sp
Geranium rectum Trautv. - - Sol Sol
Geranium robertianum L. Sol - - Sol

Balsaminaceae A. Rich.

Continuation of table 1
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Species
Abundance in the surveyed plots

KB К1 К2 S
1 2 3 4 5

Impatiens parviflora DC. Sol Sp - -
Malvaceae Juss.

Lavatera thuringiaca L. Sol Un Sol Un
Rutaceae Juss.

Dictamnus angustifolius G. Don fil. ex Sweet - - Sol Un
Euphorbiaceae Juss.

Euphorbia lamprocarpa Proch. - - Un -
Hypericaceae Juss.

Hypericum hirsutum L. Sol Sol Sol Sol
Hypericum perforatum L. - Un Un Un

Violaceae Batsch
Viola collina Bess. Sol - - Sol
Viola suavis M. Bieb. Sol Un Sol Sol

Onagraceae Juss.
Epilobium velutinum Nevski - - - Sol

Apiaceae Lindl.
Aegopodium alpestre Ledeb. - - - Cop1
Aegopodium tadshikorum Schischk. Sp Sol - -
Anthriscus sylvestris (L.) Hoffm. - - - Un
Bunium setaceum (Schrenk) H. Wolff - Un Un -
Bupleurum aureum Fisch. Sol Un Sol Sol
Conioselinum tataricum Fisch. ex Hoffm. - Sol Sol Sol
Conium maculatum L. - - - Un
Daucus carota L. - - - Un
Heracleum dissectum Ledeb. - Un Un Un

Polemoniaceae Juss.
Polemonium caucasicum N. Busch - - - Sol

Boraginaceae Juss.
Echium vulgare L. - - Un Un
Lithospermum officinale L. - - Un Un
Myosotis sparsiflora Mikan. ex Pohl - - - Sol
Rochelia peduncularis Boiss. - Sol - -
Solenanthus circinnatus Ledeb. - Sol - -

Lamiaceae Lindl.
Clinopodium integerrimum Boriss. - - Sol -
Lamium album L. - Sol - Sol
Leonurus turkestanicus V. Krecz. et Kuprian. Un Sol Un -
*Melissa oficinalis L. Sol - - -
Mentha asiatica Boriss. - - Un Sol
Nepeta cataria L. Sol - - -
Nepeta pannonica L. - Un Un -

Continuation of table 1
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Species
Abundance in the surveyed plots

KB К1 К2 S
1 2 3 4 5

Origanum vulgare L. Sol - Sol Sp
Phlomoides pratensis (Kar. et Kir.) Adyl., R. Kam. et Machmedov - Un Sol Sol
Prunella vulgaris L. - - Sol Sp
Stachys sylvatica L. - - - Sol

Scrophulariaceae Juss.
Scrophularia umbrosa Dumort. - - - Sol
Verbascum thapsus L. - - Un -
Veronica chamaedrys L. - - Sol Sol
Veronica cardiocarpa (Kar. et Kir.) Walpers - Sp - -

Plantaginaceae Juss.
Plantago major L. - - - Un

Campanulaceae Juss.
Campanula glomerata L. - - Sol
Codonopsis clematidea (Schrenk) Clarke - Un - -

Rubiaceae Juss.
Galium aparine L. - Sp Sp Un
Galium karataviense (Pavl.) Pobed. - - Sol Sol
Galium turkestanicum Pobed. - Sol Sol Un

Orobanchaceae Vent.
Orobanche sp. - - Un -

Asteraceae Dumort.
Achillea millefolium L. - - - Sol
Arctium leiospermum Juz. et C. Sergievska - Un Un Sol
Artemisia absinthium L. - - Sol Un
Artemisia annua L. Un - - -
Artemisia dracunculus L. - - Un -
Artemisia vulgaris L. - Un Un -
Cirsium semenovii Regel - - Un Un
Cirsium vulgare (Savi) Ten. - - Un Un
Cousinia umbrosa Bunge - - Un -
Crepis sibirica L. - Sol Sol Sol
Echinops chantavicus Trautv. - - Sol -
Galatella coriacea Novopokr. - - Un -
Hieracium virosum Pall. - - - Sol
Inula helenium L. - - Sol Sol
Lapsana communis L. - - - Un
*Lapsana intermedia M. Bieb. Sol - - -
Ligularia macrophylla (Ledeb.) DC. - Sp Sp Sp
Matricaria inodora L. - - Un Un
Picris nuristanica Bornm. - - Un Un

Continuation of table 1
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Species
Abundance in the surveyed plots

KB К1 К2 S
1 2 3 4 5

Solidago dahurica Kitag. - - Un Sol
Tanacetum vulgare L. - - Un Sol
Taraxacum officinale Wigg. Sol - - Sol
Note: Cop2 (copiosae 2) – abundant, there are many individuals of this species; Cop1 (copiosae 1) – quite abundant, plants are 
found occasionally, scattered; Sp (sparsae) – scattered, plants are found occasionally, scattered, in small numbers; Sol (solitariae) – 
singly, very few plants (only a few specimens in the plot); Un (unicum) – a single specimen, the species is represented by a single 
specimen in the plot.

Continuation of table 1

Thus, the flora of the surveyed communities 
comprised 156 species from 121 genera and 48 
families. Of the 25 species of trees and shrubs, nine 
were non-native, wild introduced species found 
in apple and hawthorn communities located near 
summer cottage areas (Kotyrbulak and Soldatsay). 
Representatives of the following ten families made 
up 65% of the total number of species: Asteraceae, 
Poaceae, Rosaceae, Lamiaceae, Apiaceae, Fabace-
ae, Ranunculaceae, Caryophyllaceae, Boraginaceae, 
and Scrophulariaceae.

The order of the most species rich families is 
very similar to that characteristic of the entire flora 
of the Trans-Ili Alatau [40] with the exception of 
Brassicaceae and Chenopodiaceae which are not 
included in the top ten families on our list, being 
replaced by two others, Apiaceae and Boraginace-
ae (the fifth and eighth places, respectively). This 
is explained by the specificity of the habitats of G. 
altaicum, both in terms of the altitudinal distribu-
tion (according to Baitulin et al. [40] it occurs in the 
steppe and shrub-forest-meadow altitudinal belts at 
800-1500 m), and in relation to its phytocenotic af-
filiation (forest communities). 

According to our data, of all plant species only 
ten were constant companions of G. altaicum: Ma
lus sieversii, Brachypodium sylvaticum, Milium ef
fusum, Urtica dioica, Geum urbanum, Geranium 
prаtense, Lavatera thuringiaca, Hypericum hir
sutum, Viola suavis, and Bupleurum aureum. The 
following 29 species were sometimes abundant in 
three out of four surveyed plots: Crataegus song
orica, Rosa platyacantha, Rubus caesius, Lonicera 
altmannii, Euonymus semenovii, Dryopteris filix-
max, Dactylis glomerata, Elymus tschimganicus, 
Festuca gigantea, Carex polyphylla, Humulus lupu
lus, Polygonum coriarium, Cerastium davuricum, 
Silene wallichiana, Melandrium viscosum, Aconi
tum leucostomum, Thalictrum flavum, Vicia cracca, 

Hypericum perforatum, Conioselinum tataricum, 
Heracleum dissectum, Leonurus turkestanicus, 
Origanum vulgare, Phlomoides pratensis, Galium 
aparine, Galium turkestanicum, Arctium leiosper
mum, Crepis sibirica, and Ligularia macrophylla. 
Thus, the floristic core of the communities with the 
participation of G. altaicum was represented by 39 
species. The overwhelming majority (70%) of them 
were forest and forest-meadow ecological-cenotic 
elements, and the rest were meadow and occasion-
ally meadow-steppe species.

With regard to life forms, the overwhelming 
majority (84%) were herbaceous plants, mainly per-
ennials (109 species). Only 23 species were annuals 
and biennials. Tree and shrub species made up 16%, 
including nine non-native species.

Emphasizing the importance of preserving G. 
altaicum as a rare Red Data Book plant, it should be 
noted that three more species of the same category 
were recorded in the surveyed plots: Malus siever
sii, Armeniaca vulgaris, and Paeonia intermedia. 
It is worth mentioning that on one of the described 
sites we found Melissa oficinalis, a new species for 
the Ile-Alatau National Park [41], and Lapsana in
termedia, a new adventive species for the flora of 
Kazakhstan previously found only at one point, in 
the vicinity of the Shymbulak ski base [42]. The 
presence of these and other adventive and non-na-
tive wild species that have appeared in recent years 
indicates a significant anthropogenic disturbance of 
the surveyed communities and emphasizes the need 
to strengthen protection and conduct regular moni-
toring of their condition.

Conclusion 

G. altaicum is an important early spring element 
of apple and hawthorn forests in the central part of 
the Trans-Ili Alatau. The floristic core of the com-
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munities with its participation is mainly represented 
by forest and forest-meadow herbaceous species, 
the majority of which are perennials. The participa-
tion of non-native and adventive species in the plant 
communities of this part of the Trans-Ili Alatau indi-
cates an increasing human impact on the native veg-
etation, which in turn requires constant monitoring 
of its condition, especially because of the presence 
of three other rare species listed in the Red Book of 

Kazakhstan. We believe that G. altaicum deserves a 
more detailed study, both within the entire range and 
in the Trans-Ili Alatau, due to the sporadic nature of 
its distribution in this region.
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