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SYSTEMATIC ANALYSIS OF AQUATIC
AND SEMI-AQUATIC FLORA OF THE UNIQUE WATER CHEMICAL
COMPOSITION OF ZHALANASHKOL LAKE
OF THE ALMATY REGION

Over the past century, the study of aquatic plants has expanded greatly due to the increased recogni-
tion of their importance in fundamental systemic processes.

Lake Zhalanashkol belongs to the soda lake type, as it is characterized by a unique chemical com-
position of water. Also, recently the anthropogenic contribution has increased due to the development
of recreational activities in the nearby territory of the lake, therefore, the relevance and importance of
studying the flora of Zhalanashkol lake in Almaty region is beyond any doubts.

The purpose of this article was to perform a systematic analysis of higher and semi-aquatic plants of
Zhalanashkol soda lake in Almaty region.

It should be noted that at present, much more attention is being paid to the study of higher and
semi-aquatic plants due to their wide practical significance. Higher aquatic plants perform the following
functions in ponds: filtrative, absorptive, storaging, oxidizing, detoxifying. Also, this kind of plant is used
as a raw material for paper, medicine and perfume industries, building materials and fertilizers.

Field (expeditionary) and route-reconnaissance research methods were used to perform the research.

As a result of the research, 46 species of higher and semi-aquatic plants belonging to 21 families and
43 genera were identified within Zhalanashkol lake flora. The floristic spectrum of the study area showed
that the floral core is represented by angiosperms, and the minor part is represented by gymnosperms.
10 leading families of the study area include 34 species, which is 73.91% of the total number of identi-
fied species.

Thus, the species identification process of semi-aquatic vegetation makes it possible to characterize
the ecological state of the ecosystem in detail. Nowadays, water analysis is commonly performed with
the help of biological indicators, and is widely used in the practice of hydrobiological research.

Key words: Zhalanashkol, systematic analysis, flora, aquatic plants, semi-aquatic plants.
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XUMUSIABIK, Kypambl 00FblHILA epekiue AAMaTbl 0OAbICDI
JKanaHaLLKeA KOAIHIH, Cybl XkdHe )KaFaAay-cy pAaopacbiH
CUCTEeMATHUKAADIK, TaAAQY

CoHfbl Facblpaa Cy 6CIMAIKTEpPIH 3epTTey OAAPAbIH ipreAi XXyreAik npouectepAeri MaHbl3AbIAbIFbIH
MOWbIHAQYAbIH apTyblHa GalAaHbICTbl €ABYIP KEHEMAI.

JKanaHallkeA KeAi coaa TuMiHe aTaAbl, COHAbIKTaH OA CYAbIH epeklie XMMUSIAbIK, KypambIMeH
cunatTanaAbl. CoHAAM-aK, COHFbl YyakbITTa KOAAIH >KaKblH MaHAAFbl ayMarblHAQ PeKpeaLMsiAbIK,
KbI3METTIH AaMyblHa GaMAAHbICTbI aHTPOMOrEHAIK >KYKTEME OCTi, COHAbIKTAH AAMaTbl OOAbICHIHbIH
JKaraHalLKeA KeAiHiH (hAOpacbIH 3epTTeYyAiH 63eKTIAIr KYMOH TyAbIpManAbl.

Ocbl MakaAaHblH MakcaTbl AAMaTbl 0OABICBIHbIH XKaAaHALIKOA KOAIHIH XKOFapbl CaTbIAAFbI CY >KoHe
YKaraaay — Cy ©CIMAIKTEpIHe XXyMeAi Taapay >KYprisy 6GoAAbI.

ANNTa KeTy Kepek, Kasipri yakbiTTa OAApPAbIH KeH MPAKTUKAAbIK, MaHbI3AbIAbIFbIHA GANAAHBICTbI
JKOFapbl CaTblAafbl Cy >XOHE >KafaAay — Cy OCiMAIKTepiH 3epTreyre kebipek KeHin 6eaiHyae. Cy
KOMMaAapbliHAQ >KOFapbl CaTblpaFbl CY OCIMAIKTEPI KeAeci hyHKUMSAapAbl OPbIHAAMABIL: CY3Yy, CIHIpY,
>KMHaKTay, TOTbiFy, AeTokcukaums. CoHAaM-aK, OCIMAIKTEPAIH OYA Typi Karas, MeAMLMHAABIK,
napgomepus, KypbIAbIC MaTepUAAAAPbl MEeH ThIHAMTKBILITAP YLUiH LMKi3aT PeTiHAE KOAAQHBIAABI.
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3epTTey XKyprisy YWiH AAAaAbIK, (KCMEAMLIMSIABIK) >KOHE MapLUpyTTbik-6apAay 3epTrey aaictepi
KOAAQHbBIAABI.

KyprisiareH 3epTTeyaep HaTvxXeciHAe XKaraHALWKeA KeAiHIH (baopachkl KypambiHAA 21 TYKbIMAACKA
>KoHe 43 TybICKa >KaTaTblH >KOFapbl CaTblAAFbl CY YXOHE XarFaAay-Cy 6CIMAIKTEPiHIH 46 Typi aHbIKTaAAbI.
3epTTeAeTiH aymakTbiH, (DAOPACbIHbIH (PAOPAABbIK, CreKTPi (PAOPaHbIH, HEri3i ryAAl, aA eH a3 OeAiri
TMMHOCTIEPMaAap eKeHiH KepceTTi. 3epTreAreH aymakTbiH 10 >ketekii oT6acbiHbiH, 34 Typi 6ap, 6yA
AHbIKTaAFaH TYPAEPAIH >KaAMbl CaHblHbIH 73,91% Kypanabl.

OcblAarila, araay-Cy 6CIMAIKTEPIHIH TYPAIK Kypambl 3KOXXYHEHIH 3KOAOTMSAABIK, >XaFAAbIH
ASA CcuMaTTayFa MyMKIHAIK 6epeai. Kasipri yakbiTTa rMApoOMOAOTUSIALIK, 3€PTTEYAEP TaXiprbeciHae
KEHIHeH KOAAAHbIAATbIH OGMOAOTMSIABbIK, KepceTKiluTep O6oWblHILIA CYAbl MHAMKALMSAQY BAiCTEMeCi
KeHiHeH KOAAAHbIAAADI.

TyiiH ce3aep: YKaraHaWKOAb, CUCTEMATUKAABIK, TaAAQY, (DAOPA,CaTbIAAFbI CY 6CIMAIKTEPI, )KaFaAay
— cy eciMaiKTepi.
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CucremaTMyecknii aHaAu3 BOAHOM M NMPUOPEXHO-BOAHOIM (hAOPbDI
YHUKAAbHOIO MO XMMHUUYECKOMY COCTaBY BOAbI 03epa
JKaaaHalKoAb AAMAaTHMHCKOM o6AacTH

3anocAaeAHee CTOAETHE M3YyUYeHMe BOAHBIX PACTEHUI 3HAUNMTEABHO PACLLUMPUAOCH M3-3a BO3POCLLIETO
NPU3HaHUS MX BaXXHOCTU B (DYHAAMEHTAAbHbIX CUCTEMHbIX NMpoLeccax.

O3epo KaaaHalKOAb OTHOCUTCS K COAOBOMY TUIY, MO3TOMY OHO XapaKTePU3YETCS YHUKAAbHbIM
XUMMUYECKMM COCTABOM BOAbI. Takxxe, B MOCAEAHEE BpeMsl BO3POCAA aHTPOMOreHHas Harpyska, B
CBSI3M C pPasBUTUEM PEKPEALMOHHON AESTEABHOCTbIO Ha BAM3AEXKALLEN TEPPUTOPUM 03epa, NMO3TOMY,
aKTyaAbHOCTb MCCAEAOBaHMS (PAOpbl 03epa >KaaaHalKOAb AAMATMHCKOM O6GAACTVM He Bbi3blBaeT
COMHEHMS.

LleAblo AaHHOWM CTaTbM BbIAO MPOBECTN CUCTEMATUUYECKMIA aHAAM3 BbICLLMX BOAHBIX U NMPUOPEXHO
— BOAHbIX pacTeHuit COA0BOro o3epa YKaaaHawKoAb AAMaTUHCKOM 06AACTY.

Heo6x0AMMO OTMETUTD, UTO B HACTOSILLIEE BPEMS BCe BOAbLLIEE BHUMAHUE YAEASIETCS UCCAEAOBAHMIO
BbICLLUMX BOAHBIX M NPUOPEXXHO — BOAHBIX PACTEHUIA, B BUAY MX LUMPOKOW MPaKTUUYECKON 3HAUMMOCTMU.
Bbiclime BOAHble pacTeHMS B BOAOEMAXxX BbIMOAHSIOT CAeAytolme yHKLMK: (PUABTPaALMOHHYIO,
NMOrAOTUTEAbHYIO, HAKOMMTEABbHYI0, OKUCAMTEABHYI0, AETOKCMKALMOHHYI0. Tak>Ke AQHHbIN TUM pacTeHWi
MCMOAb3YETCSl B KAQUeCTBE Cblpbsl AAS OYMAXKHOM, MEAMLIMHCKOM, NapdOMEpPHON MPOMbILLAEHHOCTH,
CTPOUTEAbHbBIX MAaTEPUAAOB U YAOOPEHMIA.

AAS MPOBEAEHMNS MCCAEAOBAHUIA MCMOAb30BaACs MOAEBOM (3KCMEAMLIMOHHDBIA) U MapLUpyTHO-
PEKOrHOCLLMPOBOYHbIA METOAbI MICCAEAOBAHMA.

B pesyAbTaTe MNpPOBEAEHHbBIX UCCAEAOBaAHWI, ObIAO BbISIBAEHO, YTO B cCocCTaBe (pAOpbl 03epa
JKaraHallKoAb BbISIBAEHO 46 BUAOB BbICLUMX BOAHBIX M MPUOPESKHO-BOAHBIX PACTEHMIA, OTHOCSLLMXCS K
21 cemericty 1 43 poaam. DAaopuctryeckuin cnekTp PAOPbI UCCAEAYEMON TEPPUTOPUM MOKA3aAA, UTO
OCHOBY (pAOPbI COCTABASIIOT LLBETKOBbIE, @ MMHUMAAbHYIO YaCTb roAOCEMEHHble pacTeHns. Ha aoao 10
BEAYLLMX CEMENCTB M3y4YaeMoi TEPPUTOPUM MPUXOAUTCS 34 BUAA, UTO cocTaBaseT 73,91 % ot obuero
KOAMYECTBA BbISIBAEHHbIX BUAOB.

Takum o6pa3oM, BMAOBOM COCTaB MPUOPEKHO-BOAHOM PACTUTEABHOCTU MO3BOASIET TOYHO
0OXapaKkTepr30BaTb 3KOAOTMYECKOE COCTOSIHNE SKOCUCTEMBI. B HacTos L ee Bpems LIMPOKO UCMOAb3YeTCS
METOAMKA MHAMKALMM BOAbI MO OMOAOrMYECKMM MOKa3aTeAsdM, KOTOpasi LWMPOKO MPUMEHSETCS B
npakTMKe rMAPOOMOAOrMUYECKMX MCCAEAOBAHWA.

KAtoueBble cAoBa: >KaAaHalKOAb, CUCTEMATMYECKUIA aHaAM3,
NprOPEXXHO-BOAHBIE PaCcTeHMS.

dAOpa, BOAHblE pacTeHus,

Introduction

Zhalanashkol is a lake located on the border
of the Alakol district of Almaty region and
Urdzhar district of East Kazakhstan region.
It is located in the north-western part of the
Dzungarian Gate at a distance of 50 km south-

east to Koktuma village. Lake Zhalanashkol
is a part of the Alakol (Alakol-Sasykkol) lake
system. The area of Zhalanashkol is 38 km?2, the
length is 9 km, the width is 5.6 km, and the length
of the coastline is 24 km. The lake is relatively
shallow: its maximum depth is 5.5, the average
depth is about 3 m. [1].

19



Systematic analysis of aquatic and semi-aquatic flora of the unique water chemical composition ....

Zhalanashkol lake has no permanent tributaries,
the water regime is maintained due to ground water
feeding and a small amount of rain and snowmelt
water. Water is significantly mineralized and might be
characterized by having medicinal properties [2-3].

According to the classification of Boros E. and
Kolpakova M. [4] the lake belongs to the soda-
saline type of lakes based on the former data from
Filonets P. [5] while it had a soda type composition
in 2021, based on our latest measurement and
Akhmetzhanova A. [6]. Soda type: when Na+ and
sum of HCO3— + CO32—— are the first in the rank of
dominant ions (> 25¢%), while soda-saline: Na+ is
ranked first among the dominant cations (> 25¢%),
but the sum of HCO3— + CO32- is not of the most
dominant component of the anions (> 25¢%).

Since Zhalanashkol recently lake belongs
to the soda lake, it is characterized by a unique
chemical composition of water [7]. Also, the
anthropogenic load has been increased recently, due
to the development of recreational activities in the
nearby territory [8], therefore, study relevance of
Zhalanashkol flora in the Almaty region is beyond
any doubts. It should be noted that currently much
more attention is being paid to the study of higher
and semi-aquatic plants due to their wide practical
significance. That is, the prospects of using aquatic
and semi-aquatic plants are of the greatest interest
among researchers. Higher aquatic plants perform
the following main functions in reservoirs: filtrating
(it contributes to the sedimentation of suspended
substances); absorpting (towards biogenic elements

and some organic substances); accumulative (due to
the ability to accumulate some metals and organic
substances that are difficult to decompose); oxidative
(due to photosynthesis water is enriched by oxygen);
detoxifying (plants are able to accumulate toxic
substances and convert them into non-toxic) [9-13].

The purpose of this article was to conduct a
systematic analysis of the highest aquatic and semi-
aquatic plants of Zhalanashkol lake in Almaty
region.

Materials and methods

Field (expeditionary) and route-reconnaissance
research methods were used to perform the research
[14]. The field (expeditionary) research method is
intended to familiarize the ground with the objects
(point and area) of future research and is associated
with the collection of primary source data intended
for further processing in stationary (desk) conditions
[15]. The route-reconnaissance method is based
on the identification of main patterns of species
distribution and vegetation in the study area.

Before starting the work, several observational
points of Zhalanashkol lake were chosen (Figure
1) on the territory of Almaty region. Geobotanical
vegetation description was carried out on separate
small-area plots, as well as herbarization of the
chosen plants and their entry into geobotanical
forms. The route had been planned in such a way
that it would trespass various plant communities,
capturing a variety of habitats.

Figure 1 — The research area of Lake Zhalanashkol (N 45°34°58.06”
E 82°6°59.50”, N 45°34°15.42” E82°6°55.45”)
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The collection of aquatic plants, unlike
terrestrial ones, has a number of distinctive features.
The collection and drying of herbarium material was
carried out according to the method of Lisitsina L.I.
[16].

Herbarium samples were determined using
literature: “USSR Flora”, “Kazakhstan Flora”,
“Illustrated plant guide of Kazakhstani plants”; the
determination of families and genera was performed
with the help of “Flora of Kazakhstan” written by
Baitenov M.C. [18-19].

The disposition of species and supraspecific
categories of flora and floristic spectrum was
performed according to the system of Takhtajan A. L.
[20]. The spelling of Latin names, the nomenclatural
taxa variations were verified in accordance with
Cherepanov S. K. [21].

Results and discussions

The systematic structure of flora is understood as
a complete territorial summary of supraspecific taxa
of plants of one rank or another. The characteristic
basic feature of any flora is its systematic
composition, the main qualitative indicator of which
is considered to be floral diversity, determined by
the number of species, genera and families [22].
The flora of Zhalanashkol lake includes 43 genera
and 46 species of higher aquatic and semi — aquatic

members from 21 families. Figure 2 shows data on
the systematic composition of the study area.

The leading position is occupied by the family
of Chenopodiaceae Vent., which includes 6
genera (Atriplex, Camphorosma, Ceratocarpus,
Chenopodium, Salsola, Suaeda) and 8 species.
Asteraceae Dumort. includes 5 genera (Achillea,
Artemisia, Scorzonera, Tragopogon, Xanthium)
and 5 species. Poaceae Barnhart includes 4
genera (Achnatherum, Phragmites, Poa, Setaria)
and 4 species. Haloragaceae R.Br. has 4 genera
(Myriophyllum, Glycyrrhiza, Trifolium, Vicia)
and 4 species. Polygonaceae Juss. has 3 genera
(Polygonum, Rheum, Rumex) and 3 species.
There are families, which include 2 species and 2
genera, and they are: Cyperaceae Juss. (genera:
Bolboschoenus, Carex), FEuphorbiaceae Juss.
(genera:  Euphorbia, Potentilla), Brassicacea
Burnett (genera Erysimum, Lepidium), Limoniaceae
Ser. (genera: Limonium, Tamarix), Ranunculaceae
Juss. (genera: Adonis, Ceratocephala). 1 genus and 2
species representatives belong to Ceratophyllaceae
S.F. Gray (Ceratophyllum), 1 genus and 1 species
representative belongs to Typhaceae Juss. (Typha
angustifolia L.), Lamiaceae Lindl. (Mentha arvensis
L.), Plantaginaceae Juss. (Plantago lanceolata L.),
Convolvulaceae Juss. (Convolvulus arvensis L.),
Nitrariaceae Bercht.et J. Presl (Nitraria schoberi
L.), Onagraceae Juss. (Epilobium hirsutum L.).
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Figure 2 — Family spectrum of Lake Zhalanashkol
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The presence of families having one-two species
representatives within the flora is of great interest,
since the core of their species diversity can also be
found in other climatic zones. The floral spectrum

of Zhalanashkol lake and the above-mentioned
systematic groups show that the main floral part
consists of angiosperm representatives, and the
minor part is taken by gymnosperm representatives.

Table 1 — Distribution of plants of Zhalanashkol lake by the systematic groups

Systematic group Number of families | Number of genus Number of species | % of the total number of species
Gymnosperms 1 1 1 2.17
Angiosperms:

- dicotyledons 18 35 38 82.6

- monocotyledons 3 7 7 15.2

Total: 21 43 46 100

Table 1 illustrates that the species composition
of Zhalanashkol lake is dominated by the
Angiosperms, which accounts for 45 species
(97.8%) and only 1 species or 2.17% belong to the
Gymnosperms.

The ratio of monocotyledonous and dicoty-
ledonous groups is approximately 1:5, i.e.
Magnoliopsida class prevails over Liliopsida due
to species diversity represented 5 times more. The
total number of monocotyledons consists of 7
species or 15.2% of the total number of species;
while dicotyledonous plants include 38 species or
82.6%.

Thus, in the studied flora, the majority of
families, genera and species belong to angiosperms,
among which dicotyledons dominate.

Flora analysis in modern floristics is performed
by distinguishing 10 leading families that mostly
represent main part of the floral spectrum (Figure 4).
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10 dominant families include 34 species, which
accounts for about 73.91 % of the total number of
species. According to the data, the first place in the
number of species and genera is occupied by the
Chenopodiaceae family (8 species, or 17.39% of the
total number of species, 6 genera): Camphorosma
lessingii Litv., Ceratocarpus utriculosus Bluk.,
Atriplex tatarica L., Chenopodium album L., Ch.
rubrum, Salsola arbuscula Pall., S. collina Pall.,
Suaeda crassifolia Pall. The second place is taken
by the families Asteraceae (5 species or 10.87 %
of the total number, 5 genera): Achillea millefolium
L., Artemisia absinthium L., Scorzonera songorica
(Kar.et Kir.) Lipsch. et Vass., Tragopogon
dubius Scop., Xanthium strumarium L. Families
Haloragaceae  (Myriophyllum  spicatum L.,
Glycyrrhiza glabra L., Trifolium pratense L., Vicia
cracca L.) and Poaceae (Achnatherum splendens
(Trin.) Nevski, Phragmites australis (Cav.) Trin.
ex Steud., Poa angustifolia L., Setaria viridis (L.)
Beauv.), which include the same number of species
and genera (4 species or 8.69 % of the total number
species, 4 genera). Family Polygonaceae includes
3 genera and 3 species: (Polygonum aviculare
L., Rheum nanum Siev., Rumex stenophyllus
Ledeb.) Two families are at the bottom of top ten
leading families with the same number of genera
and species, which is 2: Limoniaceae (Limonium
gmelinii (Willd.) O. Kuntze, Tamarix ramosissima
Ledeb.), Brassicaceae (Erysimum canescens Roth,
Lepidium ruderale L.), Euphorbiaceae (Euphorbia
humifusa Schlecht., Potentilla recta L.) and
Cyperaceae (Bolboschoenus maritimus (L.) Palla.,
Carex physodes Bieb.).

At the same time, it should be mentioned that
taxa, including a relatively small number of species,

Figure 5 — Cattails-mixed-grass community
of Zhalanashkol lake

play the same important role as taxa having a larger
number of species, considering the vegetation cover.
An example is the family Limoniaceae Ser., whose
representative is Limonium gmelinii (Willd.) O.
Kuntze — this is a bioindicator of elevated salt levels
of water and coastal territory, the presence of which
is caused by excessive water salinity.

The leading genera include Ceratophyllum
demersum L. and Ceratophyllum submersum
L. from the family of Ceratophyllaceae S.F.
Gray, Chenopodium album L., Ch. rubrum L.,
Salsola arbuscula Pall., S. collina Pall. from the
Chenopodiaceae Vent family. The species of these
genera form a floral background in appropriate
ecological conditions. However, the roles of
individual genera and families within the flora do
not always correspond to their role in the vegetation
cover when it comes to aquatic and semi-aquatic
vegetation. In the studied flora, in this regard, the
genera Typha angustifolia L., Phragmites australis
(Cav.) Trin.ex Steud., Bolboschoenus maritimus
(L.) Palla can be a good example: they form a
core of aquatic and semi — aquatic vegetation
of Zhalanashkol lake. The following aquatic
plants should also be noted in the same regard:
Ceratophyllum demersum L., C. submersum L.,
Myriophyllum spicatum L.

The content of plant communities and their
distribution is determined by environmental
conditions. The main factors determining vegetation
distribution within the aquatic environment are: salt
level, pH, transparency, turbidity, light conditions,
etc. However, the growth of terrestrial species
depends on humidity and light conditions, soil
salinity, mechanical composition, geomorphological
conditions, and precipitation.

Figure 6 — Grass — mixed community
of Zhalanashkol lake
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The main part of the study area is dominated by
the mix of typha and grass communities dominated
by typha (Typha angustifolia L.) and reed grasses
(Phragmites australis (Cav.) Trin.ex Steud.), as
well as grasses and forbs. The plant cover is 80%
(Figure 5-6).

The 72 useful species are identified on the
territory of the study. Ilyins M.M. classification
was used as a foundation for group plant group
distinguishment [23]. Thus, three major types
have been identified, each of them includes several
feature groups of useful plants. The quantitative
ratio is presented in table 2.

Table 2 — Distribution of groups of useful plants by special

types
Type Groups of useful The number of

plants species

Medicinal 10

Fodder 19

Food 6

Natural Honey 4

Venomous 6

Insecticidal 1

Decorative 2

Essential oil 3

Fat oil 2

Tanning 5

Technical Dyeing 4

Fibrous 3

Wicker 5

Fuel and wood 2

Total: 72

The natural type includes plants with the
following features: medicinal, fodder, food, honey,
poisonous, insecticidal, and decorative. The most
numerous in their number are fodder plants, there
are 19 species: Ceratophyllum demersum L., Salsola
arbuscula Pall., Salsola collina Pall., Polygonum
aviculare L., Rheum nanum Siev., Glycyrrhiza
glabra L., Trifolium pratense L., Vicia cracca L.,
Achillea millefolium L., Bolboschoenus maritimus
(L.) Palla, Achnatherum splendens (Trin.) Nevski,
Phragmites australis (Cav.) Trin.ex Steud., Poa
angustifolia L., Setaria viridis (L.) Beauv., Typha
angustifolia L.
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The next group is medicinal plants, which
includes 10 species. Some of them are: Hypericum
perforatum L., Chelidonium majus L., Limonium
gmelinii (Willd.) O. Kuntze, Glycyrrhiza glabra L.,
Artemisia absinthium L. etc.

Groups of edible and poisonous plants each
contain 6 species: Hypericum perforatum L.,
Chenopodium album L., Ch. rubrum L., Glycyrrhiza
glabra L., Bolboschoenus maritimus (L.) Palla,
Typha angustifolia L. can be used in food industry.
Adonis parviflora Fisch. ex DC., Ceratocephala
testiculata (Crantz) Bess., Chelidonium majus
L., Gypsophila paniculata L., Lepidium ruderale
L., Xanthium strumarium L. are poisonous ones,
accordingly.

Honey plants include 4 species: Epilobium
hirsutum L., Trifolium pratense L., Vicia cracca L.,
Mentha arvensis L.

2 decorative plant species were identified:
Gypsophila paniculata L., Tamarix ramosissima
Ledeb. However, there is only 1 type of insecticidal
plant species: Lepidium ruderale L.

Technical plant types include plants containing
essential oils and fat oils, and plants with a potential
use in tanning, dying, fiber, wick, fuel and wood
industries. 5 plant species belong to tanning plant
types and they are Polygonum aviculare L., Rheum
nanum Siev., Limonium gmelinii (Willd.) O. Kuntze
y Dyeing plants include 4 species, and they are
Hypericum perforatum L., Polygonum aviculare
L., Xanthium strumarium L., Chenopodium
rubrum L. Wicker plants (Achnatherum splendens
(Trin.) Nevski). Plants containing essential oils
include 3 species (Mentha arvensis L., Achillea
millefolium L. and etc.). Plants containing fats are
Xanthium strumarium L. and etc., fibrous plants are
Glycyrrhiza glabra L. and etc. Plants with a potential
use in fuel and wood industry include 5 species, and
an example is Salsola arbuscula Pall.

Conclusion

As a result of the systematic analysis of higher
aquatic and semi — aquatic plants of Zhalanashkol
soda lake in Almaty region, 46 species from 43
genera belonging to 21 families were identified.
The triad of dominant families is identified too: it’s
Chenopodiaceae (6 genera, 8§ species), Asteraceae
(5 genera, 5 species), Halogaraceae and Poaceae,
the latter ones have the same number of genera
and species — 4. 10 dominant families contain 34
species, which is accounted for 73.91 % of the
total number of species. The leading genera are
Ceratophyllum demersum L. and Ceratophyllum
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submersum L. from the family of Ceratophyllaceae
S.F. Gray, Chenopodium album L., Ch. rubrum
L., Salsola arbuscula Pall., S. collina Pall. from
Chenopodiaceae Vent family.

72 useful species are identified on the territory of
the study area. The most numerous groups are based
on the number of species, and they are medical and
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