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SYSTEMATIC ANALYSIS OF THE FLORA OF THE TALGAR,
ENBEKSHIKAZAKH DISTRICTS OF THE ALMATY REGION

One of the global challenges of our time is to study the problems and preserve the biological di-
versity of plants. Therefore, the study of plant biodiversity in any region will always be relevant. This
article presents the results of a study obtained in the course of conducting a systematic analysis of the
flora of Talgar and Enbekshikazakh regions the Almaty region. It was revealed that the flora of the study
area includes 114 families, of which 10 leading families make up 60.48% of the total species composi-
tion of the flora of the study area. The following families occupy the leading position in this taxonomic
composition: Asteraceae (225 species, or 14.60%, 71 genus), Poaceae (132 species or 8.56%), Fabaceae
— (115 species or 7.46%). The largest genera are Astragalus (44 species or 7.94%), Allium (28 species or
5.05%), Carex (27 species, 4.87%), Potentilla (23 species or 4.15%). The flora was studied with using
traditional methods of floristic and geobotanical research, the main of which was route reconnaissance
method. Based on the analysis of literature data, viewing of the herbarium fund of the Institute of Botany
and Phytoinduction of the National Academy of Sciences of Kazakhstan, as well as their own research
on the study and collection of plants in the Almaty region, a preliminary annotated list of flora was com-
piled, including 1541 species belonging to 554 genera and 114 families.

Key words: flora, Talgar, Enbekshikazakh distric ts Almaty region, systematic analysis, biodiversity
of plants.

Muenaosa 3.A.", Hecteposa C.I'.", Epy6aesa I'.K.2,
3anapuHa E.I.", AiiTkan M.Y.", I36acap A.'

ToAn-Mapabu aTbiHAaFbl Kasak YATTbIK, yHMBepcuTeTi, KasakcraH, AAMaThl K.
2«TypaH» YHuBepcuteTi, KasakcraH, AAMaThl K.

AAmarbl 06AbICbIHbIH, TaAfap, EHGekliKa3ak ayAaHAAPbIHbIH,
chAOpaCBIHBIH, CUCTEMATUKAABIK, TAAAQY

bi3AiH 3amMaHbIMbI3ABIH >kahaHABIK, POOGAEMaAapbIHbIH Oipi — 6CIMAIKTEPAIH OMOAOTUSIABIK, OPTYPAI-
AIK MaceAeAepiH 3epTTey >eHe oAapAbl cakTay. COHAbIKTAH Ke3 KEeAreH alMakKTblH ©CIMAIKTEPAIH,
OMOAOTUSIAbIK, BPTYPAIAIKTI 3epTTey opAambiM MaHbi3Abl 6oAaabl. bepiaren Maxanaaa Taarap,
EH6ekiwikasak, ayAaHAapbl AAMaTbl OBAbICbIHbIH, (DPAOPACHIHbIH, CUCTEMATUKAADBIK, TAAAQY JKYPri3reHHeH
KEMiHri 3epTTey HOTMXKEAepi KeATIpiAreH. 3epTTeAiHreH 006AbIC (hbaopachl 114 TyKbIMAACTaH TypaTbiHbl
aHbIKTAAAbI, OHbIH iWwiHAeri 10 »keTekwi TyKbIMAQC 3epTTEAIHETIH TeppuTopus paopackiHbiH, 60,48 %
KypanAbl. bepiAreH TakCOHOMMKAAbIK, KYPbIAbIMHbIH YKETEKLLi OPbIHAAPbIH KEAECH TYKbIMAACTAP aAaAbl:
Asteraceae (225 Typ, Hemece 14,60 %, 71 Tybic), Poaceae (132 Typ Hemece 8,56 %), Fabaceae — (115
TYp Hemece 7,46 %). EH yakeH TybicTapra Astragalus (44 typ Hemece 7,94 %), Allium (28 Typ Hemece
5,05%), Carex (27 Typ, 4,87 %), Potentilla (23 Typ Hemece 4,15%) xataabl. Dropa HAOPUCTIK kaHe
reo00TaHNKAABIK, 3EPTTEYAEPAIH ASCTYPAI DAICTEPIH KOAAAHA OTbIPbIN 3€PTTEAIHAI, OHbIH Heri3rici
MapLIpyTTbiK-pekorHocumpoctukaabik. K BfM boTaHuka >kaHe (PUTOMHAYCTPUS MHCTUTYTbIHbIH
repbGapuii POHABIH KapacTbIpy apKbiAbl, 9AEOMET KO3AEPIH aHAAM3AEY Heri3iHAe, COHbIMEH Karap
AAMAaTbI 0BABICbIHbIH BCIMAIKTEPIH XKMHAY >koHe 3epTTey O6apbICbiHAQ aAFalikbl peT, 114 TykbiIMAACKa,
554 Tybicka, 1541 TypAEH TypaTbiH TYCiHAIPMeAI bAaopa Ti3iMi >KacaAAbl.

Tyiiin cesaep: dbropa, Taarap, AAMaTbl OOAbICBIHBIH, EHOeKLIiKa3ak, ayAaHAApbl, CUCTEMATMKAABIK,
TaAAQy, OCIMAIKTEPAIH B1OaAyaHTYPAIAIri.
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MHeaosa 3.A.", Hecteposa C.I'.", Epy6aesa I'.K.?,
3anapura E.I.", Aiitokan M.Y.", I36acap A.'

'Ka3axckumi HaumMoHaAbHbIN yHUBEPCUTET MMeHn aab-(Dapabu, KasaxcraH, r. Aamarbl
2YHuBepcuteT «TypaH», KazaxcraH, r. AAMathbl

Cucremarmueckuit aHaams cpaopbl TaArapckoro,
EH6eklmnka3axckoro paiioHoB AAMaTUHCKOM 00AaCTH

OAHOM 13 TAOGaAbHbIX 3aAay COBPEMEHHOCTU SBASETCS M3yueHue MNpoOAeM M CoxpaHeHue
GUroAOrMYeCcKoro pasHoobpasust pacTteHuit. [1o3Tomy, wu3ydyeHue 6GuopasHoOOpasus pacTeHuit
AIOOOro pervoHa GyAeT BCErAa akTyaAbHbIM. B AQHHOI CTaTbe MPUBOASITCS Pe3yAbTaThl, MOAYUYEHHbIE
B XOAE MPOBEAEHMUSI CMCTEMATUUECKOro aHaAm3a Aopbl Taarapckoro, EH6eKInKazaxckoro panoHoB
AAMATUHCKOM 0bAACTU. BbisiBAEHO, UTO (hAOpa mMccaeayemon o6AacTv BKAatovaeT 114 cemencrs, 13
KOTOpbIX 10 BeAylMX cemelncTB cocTaBAadioT 60,48 % Bcero BMAOBOro cocraBa (hAOpbl M3yvaemon
TeppuTopmn. AMampyioliiee NoAoXKeHne B AQHHOM TaKCOHOMMYECKOM COCTaBe 3aHMMAIOT CAEAYIOLLME
cemencTBa: Asteraceae (225 BnaoB, nan 14,60 %, 71 poa), Poaceae (132 Buaa, nan 8,56 %), Fabaceae
— (115 BMAOB, MAK 7,46 %). Hanboaee kpynHbiMn posamu aBasitoTcs Astragalus (44 Buaa van 7,94
%), Allium (28 BMAOB, nAM 5,05%), Carex (27 BuaoB, 4,87 %), Potentilla (23 Buaa nam 4,15%). Oaopa
M3yyvanacb C MCMOAb30BaHMEM TPAAMLMOHHBIX METOAOB (PAOPUCTUYECKMX MCCAEAOBAHWUI, OCHOBHbIM
U3 KOTOPbIX OblA MAPLIPYTHO-PEKOrHOCUMPOBOYHBINA. Ha OCHOBaHUM aHAaAM3a AUTEPATYPHbIX AQHHbIX,
npocmoTpa repbapHoro poHaa Muctutyta 6otaHnkn n puto-nuHtpoaykummn KH MOH PK, a takxke
COGCTBEHHbBIX MCCAEAOBAHUI MO U3yueHuio M cBopy pacTeHuin B TaArapckom, EH6eximnkazaxckom
paroHax AAMATMHCKOM 0OOAACTV BrepBble COCTaBAEH MPEABAPUTEAbHbIA AaHHOTUPOBAHHBIN CMMCOK

dAopbl, BKAIOYaoWwmin 1541 BuA, oTHocawWwmMincsd k 554 poaam 1 114 cemencTBam.
KatoueBble caoBa: haopa, Taarapckuii, EHOeKIMKa3axCKuidi panoHbl, CUCTEMATUYECKMIA aHAAU3,

6ropasHoobpasne PacTeEHMIA.

Introduction

In recent years, the study of biodiversity of
terrestrial plants of the Talgar and Enbekshikazakh
districts of the Almaty region has been devoted to a
number of scientific works and conducted numerous
field studies. In 2006, Ivashchenko A.A., was
published the unique book “Reserves and National
parks of Kazakhstan”, which provides information
about the flora and fauna of the ten nature reserves
and eight national parks of the Republic, including
about the Almaty state nature reserve [1-4]. In
2014-2017 within the framework of the project
“Biodiversity of vascular plants of the Trans-Ili
Alatau and development of recommendations for
the rational use of economically valuable plants,
conservation of rare and endangered species”, the
authors conducted studies on the current state of
flora and vegetation of the Ili Alatau (gorge Small
and Big Almatinka, Remizovka, Talgar, Kaskelen,
Turgen, Esik, Bertagoy, Aksai, elevated plain Big
Dolan) [5-6].

Plants are a vulnerable component of biota, as
they are the primary link in the food chain, play a
major role in the absorption of a variety of pollutants
and are constantly exposed to pollutants due to
attachment to the substrate [7-11].

One of the characteristic features of the modern
stage of development of society is the strengthening
of anthropogenic impact on the environment. This
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process is accompanied by synergistic effects and
leads to the deterioration of the natural environment,
which in the long term leads to a reduction in
biodiversity [12-17].

Inrecent years, all studies on flora and vegetation
have focused on the conservation of biodiversity
at different levels of its structural organization
(species, population, cenotic, ecosystem, landscape)
[18-21]. Kazakhstan, as a party to the Convention
on the conservation of biological diversity, has its
obligations to conserve biological diversity [22-
25]. Therefore, the aim of this work was to conduct
inventory and a systematic analysis of the Talgar,
Enbekshikazakh districts of the Almaty region for
an annotated list of flora of the study area and to
identify the biological diversity of plants.

The problem of the study and conservation of
biological diversity is a global challenge of our
time. This is especially important for the natural
complex of the Talgar, Enbekshikazakh districts of
the Almaty region.

Almaty region — the region located in the South-
East of the modern Republic of Kazakhstan and
borders on the East with China, in the South-with
Kyrgyzstan and was Formed on March 10, 1932.
The area of the region is 224 thousand sq. km
Administrative Centre is Taldykorgan [26].

Almaty region, including the Talgar and
Enbekshikazakh districts, is rich and diverse flora.
In the plains is semi-arid and arid vegetation and
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wormwood vegetation with thickets of saxaul in clay-
colored. There are salt marshes. In the mountains, at
an altitude of 600 meters above sea level semi-desert
is replace by a belt of dry wormwood-feather-grass
steppes on chestnut soils. At altitudes of 800-1700
m above sea level there are meadows on blackearth
mountain soils, at altitudes 1500-1700 m are belt
subalpine meadows in combination with coniferous
forests on mountain meadow soils; above 2800
m are -low-grass Alpine meadows and shrubs on
mountain-tundra soils.

The climate in the studied areas is sharply
continental with hot summers and cold winters,
with significant fluctuations in temperature not only
between seasons, but also between times of day [27].

The structure of the cover is dominated by
complexes of plant communities. The composition
of plant communities and their distribution in space
are determined by habitat conditions. The main
factors determining the distribution of vegetation
in space are the conditions of moisture, salinity
and mechanical composition of soils, as well as
geomorphological conditions.

The main part of the territory is dominated by
complex communities with the domination of the
wormwoods (Artemisia terrae-albae, A.annua,
A.scoparia). Within these communities, annuals
are abundant (Eremopyrum orientale, Eremopyrum
triticeum, Ceratocephala testiculata, Lepidium
ruderale,  Alyssum  calycinum,  Chenopodium
album). In addition to the dominant perennials,
in these communities there are such perennials
as Tanacetum vulgare, Ferula dissecta, Rheum
wittrockii. Typical components of these communities
are annuals-ephemera (Eremopyrum orientale, E.
triticeum, Lepidium perfoliatum). Significant areas
are occupied by phytocenoses with weed plans
(Taraxacum officinale, Xanthium  strumaruim,
Cannabis ruderalis, etc.).

Research materials and methods

In the field, the flora was studied using traditional
methods of floristic research, the main of which was
route reconnaissance.

In determining the herbarium samples were used
as sources of the “Flora of Kazakhstan”, “Illustrated
determinant of plants of Kazakhstan”, the definition
of families and genera was carried out with the help
of “Flora of Kazakhstan” [28-30].

The location of species and supraspecific
categories in the flora and floristic spectrum carried
out according to the system of A. L. Takhtajan [31].
The spelling of Latin names, the nomenclatural

changes of the taxa were verified in accordance with
S.K. Cherepanov [32].

The most important base of analysis is systematic
analysis. The systematic structure of flora is a set of
species belonging to different families and genera,
and the regularities of their concentration are their
main characteristic.

Results and discussions

Asaresultoftheanalysisofthespeciescomposition
of plants, compiled on the basis of own and literary
data, the flora of the Talgar, Enbekshikazakh districts
of the Almaty region includes 554 genera and 1541
species from 114 families.

Table 1 — Distribution of plants in the Talgar, Enbekshikazakh
districts of the Almaty region by systematic groups

S . Number of | Number of | Number of
ystematic group s :
families genus species

Horsetail 1 1 3

Ferns 7 9 11

Gymnosperms 3 6 15

Angiosperms:

1) dicotyledonous 84 449 1224

2) monocotyledons 19 89 288

Total: 114 554 1541
The floristic spectrum of the Talgar,

Enbekshikazakh districts of the Almaty region and
the following systematic groups (table 1) show that
the basis of the flora is floral, and the minimum
part are of the horsetail, ferns and gymnosperms.
The species composition of the flora of the Talgar,
Enbekshikazakh districts of the Almaty region
is dominated by the divisions of Magnoliophyta,
which accounts for 1512 species (98.19%) and only
a small number of species (15 or 0.97 %) belongs
to Pinophyta, Polypodiophyta and Equisetophyta
(figure 1).

The total number of dicotyledonous in the flora
of the study area are 1224 species, which is 79.43%
of the total number of species, and monocotyledons
only 288 species or 18.69% of the total, the spore
plants and gymnosperms — 29 species (1.89 %).
Figure 1 shows that in the ratio of the number of
monocotyledonous and dicotyledonous genera there
is a tendency to increase the role of dicotyledonous,
and in the ratio of the number of families it is even
more evident.
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Figure 1 — Ratio of systematic groups of flora of the Talgar, Enbekshikazakh districts
of the Almaty region (% of total views)

On the territory of Talgar, Enbekshikazakh
districts Almaty region, 114 families of plants
were identified. They are: Equisetaceae Rich. Ex
Dc., Athyriaceae Alst., Dryopteridaceae Ching.,
Aspleniaceae Mert., Polypodiaceae Bercht& J.
Presl., Woodsiaceae (Diels.) Herter, Botrychiaceae
Horan., Ophioglossaceae (R. Br.) Agardh, Pina-
ceae Lindl., Cupressaceae Rich. Ex Bartl., Ephe-
draceae Dumort., Ceratophyllaceae S.F. Gray,
Ranunculaceae Juss., Berberidaceae Juss., Paeo-
niaceae Rudolphi, Hypericaceae Juss., Papavera-
ceae Juss., Hypecoaceae (Dumort.) Willk., Fuma-
riaceae Dc., Portulacaceae Juss., Caryophyllaceae
Juss., Amaranthaceae Juss., Chenopodiaceae Vent.,
Polygonaceae Juss., Limoniaceae Ser., Fagaceae
Dumort., Betulaceae S. F. Gray., Juglandaceae A.
Rich. Ex Kunth, Ericaceae Juss., Pyrolaceae Du-
mort., Monotropaceae Nutt., Primulaceae Vent.,
Violaceae Batsch., Tamaricaceae Link, Cistaceae
Juss., Salicaceae Mirb., Cucurbitaceae Juss., Bras-
sicaceae Burnett, Resedaceae S.F. Gray, Tiliaceae
Juss., Malvaceae Juss., Ulmaceae Mirb., Moraceae
Link, Celtidaceae Link, Cannabaceae Endl., Urti-
caceae Juss., Euphorbiaceae Juss., Thymelaeace-
ae Juss., Crassulaceae Dc., Saxifragaceae Juss.,
Grossulariaceae Dc., Parnassiaceae S.F. Gray.,
Rosaceae Juss., Lythraceae J. St.-Hil., Onagra-
ceae Juss., Haloragaceae R. Br., Fabaceae Lindl.,
Aceraceae Juss., Rutaceae Juss., Zygophyllaceae
R. Br., Linaceae Dc. Ex S. F. Gray., Oxalidaceae
R.Br., Geraniaceae Juss., Balsaminaceae A. Rich.,
Polygalaceae R. Br., Celastraceae R. Br, Santala-
ceae R. Br., Rhamnaceae Juss., Elaeagnaceae Juss.,
Vitaceae Juss., Hydrangeaceae Dumort., Apiaceae
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Lindl., Caprifoliaceae Juss., Viburnaceae Rafin.,
Adoxaceae Trautv., Valerianaceae Batsch, Dip-
sacaceae Juss., Rubiaceae Juss., Gentianaceae
Juss., Apocynaceae Juss., Asclepiadaceae R. Br.,
Oleaceae Hoffmgg. & Link, Solanaceae Juss., Con-
volvulaceae Juss., Cuscutaceae Dumort., Polemoni-
aceae Juss., Boraginaceae Juss., Scrophulariaceae
Juss., Orobanchaceae Vent, Plantaginaceae Juss.,
Verbenaceae J.St.-Hil., Lamiaceae Lindl., Callit-
richaceae Link, Campanulaceae Juss., Asteraceae
Dumort., Alismataceae Vent., Juncaginaceae Rich.,
Potamogetonaceae  Dumort., Zannichelliaceae
Dumort., Melanthiaceae Batsch, Iridaceae Juss.,
Liliaceae Juss., Asphodelaceae Juss., Alliaceae
J. Adardh., Ixioliriaceae Nakai, Convallariaceae
Horan., Asparagaceae Juss., Orchidaceae Juss.,
Juncaceae Juss., Cyperaceae Juss., Poaceae Barn-
hart, Lemnaceae S.F. Gray, Sparganiaceae Rudol-
phi, Typhaceae Juss.

Traditionally, in floristic works 10 large fam-
ilies of plants are considered in descending or-
der of the number of species, which is called the
family spectrum of flora. Analysis of the largest
families of the flora of the Talgar, Enbekshika-
zakh districts of the Almaty region has allowed
to identify the 10 largest families in the greatest
number of species.

The first ten families contain 932 species of
plants, which is about 60.48% of the total number
of species. Figure 2 shows the spectrum of the larg-
est 10 families of flora of Talgar, Enbekshikazakh
districts Almaty region.

The first place in the number of species and
genera is occupied by the Asteraceae family (225
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species, or 14.60 % of the total number of species,
71 genus, or 12.82% of the total number of genera),
then the second place is occupied by the Poaceae
family (8.56 % of the total number of species and
9.21% of the total number of genera). The third
place is occupied by the Fabaceae family, which
contains 21 genera (3.79%), 115 species (7.46
%). This is followed by the family Rosaceae —
96 species ( 6.23%), 28 genera (5.05%). Family
Brassicaceae is — 82 species (5.32 %), number of

genera 44 (7.94%). The family Ranunculaceae
contains 66 species (4.28%), 20 genera (3.61%),
Scrophulariaceae is -60 species (3.89%), 12
genera (2.17%), Lamiaceae 1is -59 species
(3.83%), 24 genera ( 4.33%). This is followed by
the family Caryophyllaceae-53 species (3.44%),
21 genus (3.79%). In tenth place is the family
Cyperaceae is — 44 species (2.86% of the total
number of species), 10 genera (1.81% of the total
number of genera).

® Number of genus
225

71

® Number of species

Figure 2 — Number of species and genera in 10 leading families
of flora of the Talgar, Enbekshikazakh districts of the Almaty region

The above 10 families include 60.48% of the
total species composition of the flora of the studied
region. Other families are characterized by more
low species and generic diversity.

Table 2 provides information on the number of
species for the largest genera of flora of the Talgar,
Enbekshikazakh districts of the Almaty region.
From the table 2 shows that the largest genera are
Astragalus (44 species or 7, 94 % of total views),
Allium (5,05 %), Carex (4.87 %), Potentilla (4.15%).
Can also be noted genera: Ranunculus (3.97 % of
total views), Veronica (3.97%), Oxytropis (3.79%),
Artemisia (3. 61 %), Taraxacum (3.25%), and Salix
(2.71 % of total views).

Thus, for 10 genera (1.8% of the total number of
genera), there are 240 species of flora of the Talgar,
Enbekshikazakh districts of the Almaty region.

Table 2 — Number of species in the largest genera of flora of the
Talgar, Enbekshikazakh districts of the Almaty region

Genus Number of species
Astragalus 44
Allium 28
Carex 27
Potentilla 23
Ranunculus 22
Veronica 22
Oxytropis 21
Artemisia 20
Taraxacum 18
Salix 15
Total: genus — 10 240
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Conclusion

Based on the research and analysis of the results
of the data, the following conclusions are made:

Based on the analysis of literature data, viewing
the herbarium Fund of the Institute of Botany and
Phytointroduction of Ministry of Education and
Science Republic of Kazakhstan, as well as their
own research on the study and collection of plants in
the Talgar, Enbekshikazakh regions of the Almaty
region for the first time compiled by a preliminary
annotated list of flora, including 1541 species
belonging to 554 genera and 114 families.

The first ten leading families contain 932
species and make up 60.48 % of the total species
composition of the flora of the study area. The

leading position in this taxonomic composition is
occupied by the following families: Asteraceae
(225 species, or 14.60 %, 71 genus), Poaceae
(132 species or 8.56 %), Fabaceae — (115 species
or 7.46 %). Dominant genera are Astragalus (44
species or 7.94 %), Allium (28 species or 5.05%),
Carex (27 species, 4.87 %), Potentilla (23 species
or 4.15%).

Biodiversity of plants is an important
characteristic of ecosystems and changes over time.
Therefore, it is an indicator of the changes taking
place, and its current state is the result of phenomena
that occurred earlier under the influence of natural
and anthropogenic factors. Thus, it is necessary to
develop monitoring and forecasting of the situation
in order to improve it.
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