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ON THE INVENTORY OF CENOPOPULATIONS OF OXYTROPIS ALMAATENSIS BAJT. (FABACEAE),
A RARE ENDEMIC SPECIES OF THE TRANS-ILI ALATAU MOUNTAINS (NORTHERN TIAN SHAN)

The authors present data on two cenopopulations of Oxytropis almaatensis Bajt. (Fabaceae), a rare narrow endemic species in the 
Big Almaty Gorge of the Trans-lli Alatau Mountains. The article provides the precise coordinates of the location and a detailed analysis 
of the flora of plant communities with participation of O. almaatensis in the studied cenopopulations. The authors consider that the 
investigated cenopopulations of O. almaatensis are in a good state and at present are not endangered.

Oxytropis almaatensis Bajt. is a rare narrow-endemic species used in traditional national medicine. The plant is also 
of some ornamental value. It is a perennial acaulescent plant, up to 30 cm high, greyish-green because of its thin half- 
appressed downy pubescence. The core of the plant is ramulose and forms loose tussocks. Leaves are 10-20 cm long, 
with many pairs of elliptic or prolate-ovate folioles, up to 15 mm wide. Flowers are in long loose racemes; calyx tubeular- 
campanulate, 10-12 mm long; corona pink-purple, up to 20 mm long. Beans prolate-lanceolate, 18-20 mm long, 
coriaceous, on long 5-7 mm stalks. The plant is germiniparous. Blooming of the species occurs in May-June, with fruiting 
in July-August. Individual plants occur on rubbly-melkozem mountainsides among motley-grasslands and dumetosous 
vegetation in the mid-zone of the Trans-lli Alatau Mountains: Karghaly, Talgar, Chilik rivers gorges, the Syugaty 
Mountains, slopes of the Aktas Range and Kurday pass. The population of the species is reduced due to economic 
activity (pasturing) conducted in the species habitats area. The species is listed in the Red Data Book o f Kazakhstan. 
Moreover, part of its range is covered by the Almaty conservation area. Studies of the species status, control of its state, 
cultivation of the species, and popularization of the rare species protection among the local people are required [3].

The object of the study were cenopopulations of Oxytropis almaatensis. During the working process cenopopulations 
of Oxytropis almaatensis have been described in geobotanical and floristic aspects [5]. The collection and drying of 
herbarium were carried out following the herbarium manual by A.K.Skvortsov [6]. The nomenclature of plants is given in 
accordance with checklists by S.A. Abdulina [1] and S.K. Cherepanov [2].

The aim of the work was to search for location and to identify populations of the rare, endemic plant species of the 
Kazakhstan flora, Oxytropis almaatensis, as well as assessment of their modem status. To overcome this gap in the 
vegetation period 2015, there was organized an expedition in the Almaty region, during which we found two populations 
of Oxytropis almaatensis in the Trans-lli Alatau Mountains. The first population of Oxytropis almaatensis was found in the 
spruce zone in the Big Almaty Gorge of the Trans-lli Alatau Mountains. Administratively, the Big Almaty Gorge belongs to 
Karasai District of Almaty Region. We identified within this population two cenopopulations of Oxytropis almaatensis.

The first cenopopulation was located at the altitude of 2160 meters above sea level on the western hillside of the 
exposition in the spruce zone of the Big Almaty Gorge of the Trans-lli Alatau from the Kumbelsu River; this is a major 
tributary of the Big Almaty River. Coordinates according to GPS: N 43°04.864/, E 076°59.604/. Cenopopulations occupied 
the lower part of a steep rocky slope of western exposition 70°. The area occupied by cenopopulations is small, is 45-50 
m long, no more than 25-30 m wide. The upper part of the rocky slope is occupied by a forest of Picea schrenkiana 
Fisch. et Mey. and the dense thickets of shrubs, mostly creeping Juniperus sibirica Burgsd. and Juniperus sabina L, 
Picea schrenkiana grows on more shaded, moister places, and Juniperus species prefer open stony-breakstone slopes 
of the hills. The lower slopes of the hills close to the river are occupied by shrubs of Salix starkeana Wiild., Salix 
tianschanica Regel and Sorbus tianschanica Rupr. In addition to the mentioned shrubs, there are single specimens of 
Picea schrenkiana. Slightly above, there are dense thickets of Rubus idaeus L. with participation of Artemisia 
dracunculus L., Artemisia absinthium L. and Artemisia santolinifolia (Turcz. ex Pamp.) Krasch.).

The vegetation cover of cenopopulation areas is represented by the gramineous-forb-oxytrope association (ass. 
Geranium collinum, Thymus marschallianus, Ziziphora interupta, Origanum vulgare, Achillea millefolium - Oxytropis 
almaatensis -  Festuca valesiaca, Festuca rubra, Phleum phleoides, Poa bulbosa). Soils are mountain blackearth, low 
humus content with outcrops of large stones up to 30%. The projective cover was 75-80%. In the vegetation there were 
observed four synfoliums. The first synfolium were Galatella fastigiiformis Novopokr., Thalictrum collinum Wallr., 
Chamaenerium angustifolium (L.) Scop., Dactylis glomerata L., -100 cm in height; the second synfolium - Festuca rubra

Tragopogon songoricus S. Nikit., Geranium collinum Steph., Silene wallichiana Klotzsch, height 60-75 cm; the third 
synfolium - Hypericum perforatum L, Vicia cracca L., Festuca valesiaca Gaud. (=F. sulcata Hack.), Campanula 
glomerata L„ height 40 -  55 cm; the fourth synfolium -  Oxytropis almaatensis, Thymus marschallianus Willd., Ziziphora 
bungeana Juz., Carex turkestanica Regel, height 15-35 cm. The general background of the cover is gray-green.

The floristic composition of the first cenopopulations consisted of 107 species belonging to 88 genera and 33 families. 
The major components were: Poa bulbosa L., Poa stepposa (Kryl.) Roshev., Festuca valesiaca, Carex turkestanica, Carex 
polyphylla Kar. et Kir., Silene latifolia (Mill.) Rendle et Britt., Polygala hybrida DC., Galium karakulense Pobed., Achillea 
millefolium L., Artemisia santolinifolia, Erigeron seravschanicus M. Pop., Campanula glomerata, Lamium album L.,
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Astragalus schanginianus Pall., Astragalus pseudobrachytropis Gontsch., Alfredia nivea Kar, et Kir., shrubs: Spiraea 
hypericifolia L., Rosa alberti Regel, Cerasus tianschanica Pojark., Lonicera microphylla Willd. ex Roem. et Schult.

The second cenopopulation of Oxytropis almaatensis was not far from the first cenopopulation and occupied the scree 
on the western exposure of a rocky northern slope of the Trans-lli Alatau Mountains. Stone content degree was 55-60%, 
sometimes more. Coordinates according to GPS: N 43°04.853/ and E 076°59.578/. Altitude above sea level is 2160 m.

The area was open and well heated. Steepness of the slope was 75-80°. The soil was unsteady, loose, consisting of 
small and large fragments of rocks and silt. During the spring period of snow melting and heavy rains, sometimes there 
were landslides on slopes of rocky hills, especially in the lower part, closest to the bottom. Therefore, the primary plant 
cover with the appropriate floristic composition was subjected to some changes. But on such a loose soft soil, well 
provided with water, there are favorable conditions for appearance of new plant species. Some of them are well adapted to 
new conditions, and easily occupy the landslide area. Among these plants are Alfredia nivea and Oxytropis almaatensis, 
which occur at all points of the area and occupy dominant positions. Generally, herbage there is rather dense and diverse. 
To the north, south and east of the area, there are continuous rocky cliffs, in which in the cracks grow dense shrubs and 
Picea schrenkiana. The gorge is very narrow and deep. At the bottom of a high hill, through the rocky cliffs flows the 
Kumbelsu River, the first tributary of the Big Almaty. Closer to the river, at the bottom of the hill where the knobs are 
formed from the loose silt, there grows Phragmites australis (Cav.) Trin. ex Steud., creating small thicket stands. Slightly 
higher on the same knobs, formed from silt there are growing separate clumps Tussilago farfara L. and Calamagrostis 
pavlovii Roshev. The area of the second cenopopulations occupied large open meadow 60-70 m long and 30-40 m wide. 
Here the vegetation cover was represented by forb-gramineous-alfredia association (ass. Alfredia nivea -  Elymus 
tschimganicus, Poa stepposa, Festuca valesiaca, Calamagrostis pavlovii -  Oxytropis almaatensis, Aquilegia atrovinosa, 
Sisymbrium brassiciforme, Hypericum perforatum, Echium vulgare). The projective cover was 70-75%, sometimes up to 
80%. In the vegetation there were observed five synfoliums. The first synfolium were Femla akitschkensis B. Fedtsch. ex. 
K.-Pol., Ferula kelleri K.-Pol., Seseli iliense (Regel et Schmalh.) Lipsky (=Libanotis iliensis (Lipsky) Korov.), Rheum 
wittrockii Lundstr. with height 130-155 cm, the second synfolium -  Rumex tianschanicus Losinsk., Polygonum coriarium 
Crig., Elymus tschimganicus (Drob.) Tzvel. (=Roegneria czimganica (Drob.) Nevski), Lathyrus gmelinii Fritsch (=Orobus 
luteus L.), Dactylis glomerata with height 100-125 cm, the third synfolium -  Festuca valesiaca, Poa stepposa, Alfredia 
nivea, Galatella fastigiifarmis with height 70-95 cm, the fourth synfolium -  Origanum vulgare L., Hypericum perforatum, 
Silene waliichiana, Ranunculus grandifolius C. A. Mey., Trollius dshungaricus Regel, height 40-60 cm, and the last 
synfolium -  Thymus marschallianus, Ziziphora interrupta Juz., Lappula microcarpa (Ledeb.) Gurke, Astragalus 
pseudobrachytropis, Astragalus schanginianus, height 15-35 cm. Generally the background of the plant cover grayish- 
yellow. This happens due the bright flowering plants, mostly of the family Umbelliferae. The grayish background of the 
community was caused by dense stands of Alfredia nivea and Ajania fastigiata (C. Winkl.) Pojark.

The floristic composition of the second cenopopulations consisted of 124 vascular plant species from 99 genera and 
33 families. The main components are Ferula akitschkensis, Seseli iliense, Seseli buchtormense (Fisch. ex Hornem.) 
Koch (=Libanotis buchtormensis (Fisch. ex Hornem) DC.), Alfredia nivea, Ligularia macrophylla (Ledeb.) DC., Elymus 
tschimganicus, Dactylis glomerata, Calamagrostis pavlovii, Lathyrus gmelinii, shrubs: Rosa a lberti, Spiraea hypericifolia, 
Lonicera microphylla, Lonicera stenantha Pojark.

Overall, the systematic structure of the flora of plant communities with participation of Oxytropis almaatensis was the 
following: Gymnospermatophyta was represented by one species Ephedra intenvedia Schrenk.; Angiospermatophyta 
was represented by 126 species, 22 of which belong to the class Monocotyiedoneae, 102 species of the class 
Dicotyledoneae. Leading families of population -  Asteraceae with 21 species (16,5%), Poaceae with 13 species (10,3%), 
Caryophyliaceae -  9 species (7,4%), Lamiaceae and Rosaceae with 8 species each (12.8%), Fabaceae -  7 species 
(5.4%), and Brassicaceae -  6 species (4.9%). These seven leading families covered 72 species (50.5%) of the flora of 
the population site. Other families were represented by small numbers of species, but together they took 49.5% of the 
floristic composition. Moreover, each species in this community had its own niche and for centuries grew up with the 
others. This harmonious connection between plant species in the community can only be observed in nature.

The slightest violation of this communication from the outside could lead to unpredictable consequences. The 
dominant life-forms are hemicryptophytes or perennial herbaceous plants -  97 species (77.6%), the second place was 
occupied by therophytes (annual or biennial plants) -  17 species (14.04%). Microphanerophytes (subshrubs and shrubs) 
were represented by 9 species (7.4%). Nanophanerophytes were represented by single specimens closest to the river. It 
was Sorbus tianschanica, although it is a tree species, but it is not characteristic in this community. One species -  
Atragene tianschanica Pavl. -  represented the liana. In the flora of the population the ecological types had an apparent 
superiority of mesophytes -  120 species (95.2%). Mesoxerophytes and xerophytes were represented by 3 species -  
4.8%. Hygrophytes were represented by 1 species -  Phragmites australis.

According to the classification of N.V. Pavlov [4] the plants of studied areas we were divided into 12 economic 
beneficial groups. The first place is taken by anti-erosion plants -  107 species (80.5%), primarily woody-shrubs and 
perennial plants. Not so many shrubs are there, and tree species are represented by a single example. Therefore, in 
terms of fixing substrates, the role of herbaceous perennials, rhizomatous and especially creeping-rooted plants is 
considerable. Annual plants in a certain degree also take part in the fixing the substrate, but their role in comparison with 
shrubs and perennial herbaceous plants is negligible. On the second place -  60 species of forage plants (40.4%), 
28 species (20,2%) of them are eaten well and perfectly, the middle-eaten 20 species (10.6%) and eaten poorly about 
10-12 species (9,5 %). On the third place there are honey plants -  50 species (30.9%). On the fourth place were 
undesirable plants -  30 species (20.4%). On the fifth place -  23 species of medicinal plants (10.9%). Other groups 
include a minor amount of species. For example, the tanning plants are represented by 12 species, essential oil plants -  
9 species, medicinal and ornamental -  7 species, vitamin plants -  6 species, and poisonous plants -  4 species. Such an 
alignment of the floristic composition, of life forms, ecological types and groups economically valuable plants fully reflect 
the characteristic of plant communities with the participation of Oxytropis almaatensis.
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What about the modern state of the population narrowly endemic and medicinal plant Oxytropis almaatensis, it 
good state under the spruce zone of the Big Almaty gorge in the Trans-lli Alatau Mountains. Within the populatio 
found all age stages of the plant, from young to adult vegetative and generative individuals. Especially there were l< 
flowering and fruit-bearing medium-generative individuals. Oldest generative, especially senile and subsenile indivic 
were rare. Shoots were; found only in the open and well hallowed areas. We consider that population of Oxyi 
almaatensis under the Big Almaty gorge in the Trans-lii Alatau Mountains is not endangered. Firstly, the site v 
grows Oxytropis almaatensis is high enough on the hard accessible location for Almaty residents and tourists. ( 
grazing is also excluded, therefore the herbage is absolutely untouched. Secondly, the Big Almaty gorge is a part ( 
Ili-Alatau National Park and is thus well protected. The only concern is the fires that might be caused by tourists 
hope that the staff of the National Park will not allow this.
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A LIST OF RARE SPECIES OF HERBACEOUS PLANTS FOUND IN THE FORESTS 
OF THE CARPATHIAN NATIONAL NATURE PARK

Totally, in the forests of the Carpathian National Nature Park grows 41 rare species of herbaceous plants listed 
Red Data Book o f Ukraine'.

,\.Lycopodium annotinum L.; Lycopodiaceae (vulnerable), Distribution in the park: sub-alpine zone, spruce fores
2.Huperzia selago (L.) Bernh. ex Schrank et Mart.; Huperziaceae (endangered), throughout the park.
3.Botrychium lunaria (L.) Sw.; Ophioglossaceae (incl. Botrychiaceae) (vulnerable). Distribution in the park: 

alpine meadows, forest.
4.Lunaria rediviva L.; Brassicaceae (rare). Distribution in the park: deciduous forests along streams.
5. Oxycoccus microcarpus (Turcz. ex Rupr.); Ericaceae (endangered). Distribution in the park: spruce forests.
6.Gentiana acaulis L.; Gentianaceae (endangered). Distribution in the park: alpine, subalpine zones, forests. 
T.Atropa belladonna L.; Solanaceae (vulnerable). Distribution in the park: beech forest.
8.Scopolia camiolica Jacq.; Solanaceae (vulnerable). Distribution in the park: beech forest.
9.Pinguicula vulgaris L.; Lentibulariaceae (vulnerable). Distribution in the park: spruce forests.
10. Saussurea alpina (L.) DC.; Asteraceae (Compositae) (endangered). Distribution in the park: alpine, sub­

zone, spruce forests.
11 . Lilium martagon L.; Liliaceae (vulnerable), distributed throughout the park.
12. Allium ursinum L.; Alliaceae (vulnerable) distributed throughout the park.
13. Galanthus nivalis L.; Amaryllidaceae (vulnerable) distributed throughout the park.
14. Leucojum vemum L,; Amaryllidaceae (vulnerable) distributed throughout the park.
15. Crocus heuffelianus Herb.; Iridaceae (vulnerable) distributed throughout the park.
16. Corallorhiza trifida Chatel.; Orchidaceae (vulnerable). Distribution in the park: alpine meadows, less spread 1
17. Cypripedium calceolus L.; Orchidaceae (vulnerable) distributed throughout the park.
18.Listera ovata (L.) R.Br.; Orchidaceae (rare) distributed throughout the park.
19.Listera cordata (L.) R.Br.; Orchidaceae (vulnerable). Distribution in the park: alpine meadows, forest.
20.Neottia nidus-avis (L.) Rich.; Orchidaceae (rare). Distribution in the park: beech and fir forest.
21 .Epipactis atrorubens (Hoffm. ex Bernh.) Besser; Orchidaceae (rare). Distribution in the park: alpine meadows, fore
22. Epipactis helleborine (L.) Crantz; Orchidaceae (rare.) Distribution in the park: alpine meadows, forest.
23. Epipactis purpurata Smith.; Orchidaceae (vulnerable). Distribution in the park: alpine meadows, forest.
24. Cephalanthera rubra (L.) Rich.; Orchidaceae (vulnerable). Distribution in the park: forest.
25. Cephalanthera longifolia (L.) Fritsch; Orchidaceae (vulnerable). Distribution in the park: forest.
26. Epipogiumaphyllum Sw.; Orchidaceae (endangered). Distribution in the park: spruce forest.
27. Goodyera repens (L.) R.Br.; Orchidaceae (vulnerable). Distribution in the park: spruce forest.
28. Coeloglossum viride (L.) C. Hartm.; Orchidaceae (rare). Distribution in the park: spruce forest.
29. Gymnadenia odoratissima (L.) Rich.; Orchidaceae (rare). Distribution in the park: forest, sub-alpine zone.
30. Gymnadenia conopsea (L.) R.Br.; Orchidaceae (rare). Distribution in the park: sub-alpine zone, forest.


