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ENVIRONMENTAL ANALYSIS
OF GORGE REMIZOVKA TRANS-ILI ALATAU

This article presents the results of the study, obtained during the ecological analysis of the gorge
Remizovka of the Trans-lli Alatau. Due to the fact that the flora is a defining component of ecosystems
and is subject to changes over time, it serves as an indicator of the changes that are occurring, and its
current state is the result of phenomena that occurred earlier under the influence of natural and anthro-
pogenic factors. In this regard, the inventory and analysis of the flora of any region were, and will always
be relevant. One of the global challenges of our time is the study of problems and the conservation of
biological diversity. Gorge Remizovka is previously poorly known, therefore the purpose of our work
was to conduct an ecological analysis of the flora of this region.

Flora was studied using both traditional methods of field geobotanical research and new method-
ological methods.

The distribution of plant species in the life-forms of Remizovka has shown that perennials (623
species or 69.69%), annuals (143 species or 15.99%) and shrubs (55 species or 6.15%) are predomi-
nant. The smallest part of the species refers to biennials (46 species or 5.14%), semishrubs (9 species or
1.01%) trees (8 species or 0.89%), and a small number of semi-shrubs (6 species or 0.67 %), shrubs (2
species or 0.22%) and lianas (2 species or 0.22%).

As a result of the ecological analysis of the flora of Remizovka gorge, which is based on the classifi-
cation of groups with respect to soil moisture, it was found that most of them are mezoxerophytes (423
species or 47.32%), xerophytes (194 species, 21.70% mesophytes (175 species, 19.57%), xeromeso-
phytes (92 species or 10.29%). The smallest part of the flora of the region consists of gigromesophytes
(7 species, 0.78%) and meso-hygrophytes (3 species, 0.34%).

Key words: Gorge Remizovka, ecological analysis, life forms, ecological groups.
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lae AAaTaybiHbiH, PeMM30BKa WATKAAbIHA 3KOAOTHAADBIK aHaAU3

ByA MakaAaAa Iae AaaTaybiHbiH PeM1308Ka WaTKaAbIHAGFbI 3KOAOTUSIABIK TAAAQY Ke3IHAE aAbiHFaH
3epTTeyAin HaTxeAepi KeaTipiareH. DAOpasap 3KOXyeHi Kypam 6oAikTepiH aHbiKTayFa 6aAaHbICTb!
XaHe y3aK, yakbIT GOvibl ©3repicTep MHAWKATODbI PETIHAE KbI3MET ETEAl kdHE OHbIH Kasipri Xaraaibl
TabuFK XoHE aHTPOMOTeHAiK (hakTOPAapAbIH acepiHeH GYpbiH OpbIH aAfaH OKWFaAapAbIH HaTWXeCI
60abin TabblAaabl. OCbiFaH 6aMAaHBICTbI KE3 KEATeH aiMaKTbiH (PAOPaChiH MHBEHTApM3aumMSAay XaHe
TaAA3Y BPAAbIM MaHbI3AbI. Bi3AIH 3aMaHbIMbI3ABIH XahaHABIK, npobAemanapbiHbiK 6ipi GMOAOrMSADIK,
SPTYPAIAIKTI cakTay xaHe MaceaeaepAi 3epTTey 6oabin TabblAaAb!. PEeMM30BKa WaTKaAbl GYpbiH-COHAB!
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a3 3epTTeAreH, COHAbIKTaN 6i3AiH KYMbICBIMBI3AbIIH MaKCaTb! OCb! iMAKTbIH (PAOPACHIHA DKOAOTUAABIK

capantay Xyprisy 6oAbIn TabbiAAAbI.

AaAanbik, reo60oTaHnKaAbIK 3epTTey DAICTEpI XKBHE XKaHa BAICHaMAAap apKbiAbl thAopa 3epTTeAAi.
Tipwiaik chopmacsitia GaitAaHbICTbl PeMn308Ka BCIMAIKTEP KOMXbIAABIK (623 Typ Hemece 69,69 %),
6ipxbIAAbIK (143 Typ Hemece 15.99%) xaHe Oyraaap (55 Typ HeMmece 6,15%) 6oAnin 6eAiHAL EH a3
CaHbl EKIXKbIAABIKTAP (46 TYp Hemece 5.14%), 6yTaaap (9 Typi Hemece 1,01%) arawrap (8 Typi Hemece
0,89%) xaprblraibyTasap catb! (6 Typ Hemece 0,67%), 6yraaap (2 Typ Hemece 0,22 %) >xaHe AvaHasap

(2 Typ Hemece 0,22%).

HaThKeciHAe PEMN30BKa WATKAAbIHbIH (DAOPAABPLIHA SKOAOTUSIABIK TanAdy apKblAbl TONTAPABIH

xAaccMukaumacsl  Tonbipak

bIAFAAABIAbIFBIH  6aMAGHBICTBI.

CoHpaii-ak, KenwiAik 6eairin

mesokcepodmTTep (423 Typ Hemece 47,32%), kcepoduTTep (21.70%-bik 194 TYP), mesoduTTep
(175 vypi, 19,57%), kcepomesodmtrep (92 Typi Hemece 10,29%) Kypanabl. DAOpaHbiH e a3 OoAiri
rurpome3oduTTep (7 HbiCaHbl, 0,78%) xaHe Me3orurpodmTTep (3 Typi, 0,34%) KypanAbi.

Tyitin ce3aep: Pemu3oska WATKAABI, IKOAOFMSIAbIK, aHaAM3, TipWwiAik ¢opmacel, IKOAOMMUAABIK,

TonTap.
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DKOAOrMUECKHMI aHaAM3 yLeAbst PeMU30BKH 3auanitckoro Aaaray

B AaHHOM CTaTbe MPEACTaBAEHbl PE3YAbTaTb! MCCAEAOBaHUS, NOAYYEHHbIE B XOAE MPOBEAEHMS
3KOAOFMUECKOrO aHaAm3a yuieAbss Pemn3oBku 3anAuiickoro AaaTay. B cessu C Tem, 41O ¢nopa

SABASETCS ONPEAEASIOLLEN COCTaBHOW 4acTblo 3K

ocucTem u NOABEPraeTcs M3MeHEeHNsSM C TeYeHNEM

BPEMEHM, OHAa CAYXMT NOKa3aTeAeM NPOMCXOASLIMX M3MEHEeHWR, a eé COBpEMEHHOEe COCTOsHUE
ABASIETCS PE3YABTATOM SIBAEHMIA, IPOUCXOAMBILMX Paree [OA BAMSIHUEM NPUPOAHBIX M aHTPONOMEHHbIX
chakTopoB. B CBS3W C ITMM MHBEHTapU3aUNS 11 aHaAM3 GAOpbI ADGOTO pernona GbiAv, ecTb U 6yayT
gceraa akTyaabHbimu. OAHOM U3 rAOGaAbHBIX 33Aa4 COBPEMEHHOCTH SIBASETCS M3ydeHne npobaem u
coxpaHeHue GMOAOTMYECKOoro pasHoo6pasus. Yieabe Pemn3oBka SBASETCH paHee MaAOW3YUYEHHBIM,
NO3TOMY LIEAbIO Hatlier padoTe! 6bIAO NPOBECTM SKOAOTUHECKUI aHAAU3 hAOpbI AAHHOrO PErnoHa.
dropa M3y4anacb C MCMOALIOBAHMEM TPaAMLIMOHHBIX METOAOB MOAEBbIX reo60oTaHNYEeCKUX

WNCCAEAOBAHUN.
PacnpeaeAeHue

BUAOB paCTeHMﬁ Pemn3oBk# MO XKW3HEHHDBIM (bOpMaM NOKa3aA0, 4710

npeo6AaAaIoWMMU SBARIOTCA MHOroAeTHUKHM (623 BMAR, UAU 69,69%), OAHOAETHUKHU (143 BuAQ, YA
15,99%) 1 KycTapHukm (55 BUAOB, MA 6,15%). HanmeHbluas 4acTb BUAOB OTHOCUTCA K ABYAETHMKAM
(46 81AOB, MAM 5,14%), NOAYKYCTapHUKam (9 BuAOB, MAn 1,01%) AepeBbsm (8 BuaOB, nan 0,89%),
1, HE3HAUMTEABHOE KOAMHECTBO COCTaBASIOT MOAYKYCTapHWUYKN (6 BnAOB, WM 0,67%), KyCTapHUukn

(2 BuAQ, nan 0,22 %) 1 AvaHb! (2 BuAa, wAn 0,22%).

B pesyAbraTe 3KOAOFMYECKOro aHaAv3a Aopb! ylieAbs Pemn3osky, B OCHOBY KOTOPOro NPUHATA
KAaccudpmKaLums rpynn No OTHOLWEHMIO K BA@XHOCTM NOMB, BbIABAEHO, YTO 60ABLLYIO HaCTb COCTABASIOT
me3okcepodmTbl (423 BMA3, UAM 47,32 %), kcepouTbl (194 BMAQ, UTO COCTaBASET 21,70 %),
mesocutel (175 8naos, 19,57 %), Kcepome3odmTbl (92 BUAR, MAN 10,29 %). MeHbiLyI0 4acTb (AOPbI
peruoHa CocTaBAfioT rurpome3ogmTbl (7 8nA08, 0,78 %) 1 me3orurpoduTbl (3 BKAR, 0,34%).

KatoueBbie caoBa: Yieabe PeMnu30BKa, 3KOAOFMUECKWUIA aHAAN3, XKU3HEHHbBIE ¢hopMbl, 3KOAOTMUECKNE

rpynnbt.

Introduction

Flora as a natural history formation, is a defining
component of ecosystems, subject to changes over
time. The refore, the flora of the research region
serves as an indicator of the current changes, and
its current state is the result of phenomena that
occurred earlier under the influence of natural and
anthropogenic factors. In this regard, the inventory

ISSN 1563-034X

and analysis of the flora of any region were, are and
will always be relevant. The problem of studying
and preserving biological diversity is a global task
of the present day.

One of the characteristic features of the current
stage of development of society is the strengthening
of anthropogenic impact on the environment. This
process is accompanied by synergistic effects and
leads to a deterioration in the quality of the natural
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environment, which in the long term leads to a
reduction in biodiversity (Lebedeva 2002: 432,
Nesterova 2017: 289-296).

Kazakhstan, as a party to the Convention on
the Conservation of Biological Diversity, has
its obligations to conserve biological diversity.
In accordance with the UN Convention on
Biodiversity, the first stage for conservation is the
inventory (Convention: 1992). Therefore, in modern
conditions of the inventory of flora and natural
plant resources, both at the regional and national
levels, along with generalization and replenishment
with new information on useful properties, is the
foundation for the development of a scientifically
grounded algorithm for the rational use of plant
resources (Romanova 1993: 304).

The vegetative world of Kazakhstan, including
the Remizovka gorge of the Trans-Ili Alatau, is
characterized by a rich gene pool and unique
reserves of useful plants, primarily wild-growing
species with medicinal properties, a significant part
of which is promising for research into the chemical
composition and biologically active substances,
which are science-intensive and competitive
production, which enjoys an increasing demand in
the world market (Grudzinskaya 2012: 139).

The Trans-Ili Alatau including the Remizovka
gorge, is the central ridge of the mountain system of
the Northern Tien Shan, and the flora of the Trans-
1li Alatau is one of the richest floras, reflecting with
minor exceptions the flora of the entire Northern
Tien Shan (Beketova 2017: 290-298, Kokoreva

1996: 38, Inelova 2017: 49).

A characteristic feature of the territory of the
Remizovka gorge of the Trans-Ili Alatau is the
saturation of the flora and the uniqueness of the
structure of the vegetation cover. The structure
of the cover is dominated by complexes of plant
communities (Nesterova 2016: 50-53, Ogar. 2016:
36-42). 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 moistening, salinity and mechanical
composition of soils, and groundwater, as well as
geomorphological conditions (Sadyrova 2017: 299-
308).

A whole galaxy of scientists has for many years
studied the flora and vegetation of the Northern Tien
Shan, including the Trans-Ili Alatau.

Due to the fact that the Remizovka gorge is poorly
understood and there is insufficient information
about the region, research on the natural diversity
and structure of communities at the ecological,

ﬁoristic, geobotanical and other levels is extremely
important (Proskuryakov 2012: 228).

Materials and methods

A list of the field expedition research routes for
studying the flora of the gorge Remizovka for 2017-
2018 is developed.

The material of the studies was the herbarium
material of the Department of Biodiversity and
Bioresources of the Kazakh National University
named after al-Farabi, as well as own collections of
species composition, conducted during the period of
2017-2018.

The classical methods of floristic, geobotanical
research are used. The main method of investigation
was route-reconnaissance.

Several expeditions were carried out in the gorge
of Remizovka, Trans-Ili Alatau (Figure 1), including
spring, summer and autumn periods. As a result,
more than 500 herbarium sheets of higher vascular
plants were collected. The processing, identification
and comparison of plants were carried out using a
morphological-geographical method.

When determining herbarium  specimens,
the floras of the USSR, Flora of Kazakhstan, the
Determinant of Plants of Central Asia, Illustrated
Plant Determiner of Kazakhstan, as well as work
and the determination of families and genera were
used as sources for sources with the help of the Flora
of Kazakhstan M .C. Baitenova (Goloskokov 1969:
289-231, Baitenov 2001: 245-251).

The location of species and supratemporal
categories in the abstract of the flora and the floral
spectrum are made according to the system of
A.L. Takhtadzhyan (Takhtadzhyan 1987: 439).
The spelling of Latin names, the nomenclatural
changes in taxa were reconciled in accordance with
S.K. Cherepanov (Cherepanov 1981: 509).

Results and discussion

Based on the literary data «Flora of
Kazakhstany, «Illustrated determinant of plants of
Kazakhstan» and own research in the flora of the
Remizovka gorge, 894 species belonging to 380
genera from 81 families were identified. Analysis
of the largest families of the Remizovka gorge flora
allowed the identification of 10 largest families in
the largest number of species (Asteraceae, Poaceae,
Fabaceae, Rocaseae, Ranunculaceae, Lamiaceae,
Caryophyllaceae, Brassicaceae, Apiaceae,
Scrophulariaceae). (Barkley 2000: 253-258, Bruce
2005: 15-29, Hudaberdi 2000: 52-61). The listed
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10 families includ

e 586 species or 65.55% of the

total species composition of the flora of the studied
region. The largest genera are Astragalus (18

species or 2.01%), Artemisia (18 species or 2.01%),
Erigeron (15 species or 1.68%), Potentilla (11
species or 1.23%).

PRSI Ny Ty By
Untitled Map Ll S, %’{{ s ] Lesend
Wrile a descripton fof your map. 3 ﬁ,' f“«} ; mm
— 5 J @ Dadaab Refugee Camp

B Feature 1
(%) Remezovka

Figure 1 — Map of the Remizovka Gorge

Plants grow and develop under the influence
of a complex complex of simultaneously acting
on them factors that cause adaptive reactions. The
struggle for moisture was the main stimulus for the
evolution of the plant world, as evidenced by the
history of the formation of modern floras of various
regions of the globe (since the Cretaceous period)
(Goryshen 2005: 686). So, in relation to water, the

following ecological groups stand out: hydrophytes,
hygrophytes, mesophytes, xerophytes (Lotova 2007:
295-306).

Since the flora of the research area is constantly
changing and depends on the water regime, 6 groups
were identified in the study area: mesohygrophytes,
hygromesophytes, mesophytes, mesoxerophytes,
xeromesophytes and xerophytes (Table 1).

Table 1 - Distribution of the flora species of the Remizovka gorge in confinement to habitat types

Ecological type Type of site of growth Number of species % gl tota{ nher
of species
Mesoxerophytes With periodic inadequate moistening 423 47,32
Xerophytes With strong moisture shortcoming 194 21,70
Mesohygrophytes With sufficient moisture 175 19,57
Xeromesophytes With periodic aridity 92 10,29
Hygromesophytes Periodically over much waterlogging 7 0,78
ISSN 1563-034X Eurasian Journal of Ecology. Ne2 (55), 2018 95
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As a result of the ecological analysis of the
Remizovka gorge flora, which is based on the
classification of groups with respect to soil moisture,
it was found that most of them are mezoxerophytes
(423 species or 47.32%). These plants are adapted
to conditions somewhat less than the average for
moisture reserves in the soil, intermediate between
xeromesophytes and xerophytes (Serebryakov
1962a: 377, Archibold 1995: 510). Mesoxerophytes
are characteristic of sandy and clayey mountainous
areas, as well as tugai. This is Ceratocephala
testiculata (Crantz) Bess. Papaver pavoninum
Schrenk and others.

The second place is occupied by xerophytes
(194 species, 21.70%), plant species adapted to live
in conditions with periodically insufficient moisture
or with a permanent lack of moisture. They are
adapted to life in conditions of low water supply
(Serebryakov 1962a: 377). Xerophytes are plants of
dry habitats capable of suffering a significant lack of
moisture — soil and atmospheric drought. This group
includes species of mountain territories, dry steppes.
They have various adaptations to the conditions of

lack of moisture: a strongly developed root system,
a water-conducting system (ie, leaves have a dense
vein arrangement), strongly reduced leaf blades,
have thick cover tissues (thick-walled, multilayered
epidermis with outgrowths and hairs that form thick
«felt» pubescence) (Michael 2001: 156.). Xerophytes
include Ephedra equisetina Bunge and others.

The third ecological type is mesophytes (175
species or 19.57%) — species adapted to life in
conditions of medium water supply (average
moisture of soils and air). Plants of this ecological
group are characteristic for floodplains of rivers
and tugai. These are species such as Equisetum
hyemale L., Clematis songarica Bunge, C. glauca
Willd., Thalictrum alpinum L., Th. simplex L. and
others. The same group includes ephemerals and
ephemeroids (Serebryakov 1978v: 431-461), which
form the spring flora.

Fourth place is occupied by xeromesophytes.
This is an intermediate ecological type between
proper mesophytes and mezoxerophytes in the
flora of the Trans-Ili Alatau. There are 92 species
in the flora of the region, or 10.29%. These plants
are adapted to conditions with moisture reserves in
the soil slightly below average. Xeromesophytes,
species with a periodically arid habitat— Delphinium
camptocarpum  Fich. et C.A.Mey., Hypecoum
parviflorum Kar. et Kir,, H. trilobum Trautv. and
others.

Theleastpartofthcﬁoraofthcregioniscomposed
of gigromesophytes (7 species or 0.78%) and meso-

hygrophytes (3 species or 0.34%). Gigromesophytes,
periodically over-powerful overmoistening species
— Potentilla supina L., Veronica anagallis — aquatica
L., Cyperus glomeratus L. and others.

Thus, the conducted ecological analysis of the
flora of the region showed us all the diversity of
ecological types. The dominance of mezoxerophytes,
xerophytes and mesophytes indicates the inner-
continental position of the Remizovka gorge.

As a result of the studies, the life forms of the
Remizovka gorge flora were analyzed. Under the
life form is meant the totality of adult individuals
of this species under certain growing conditions,
possessing a peculiar general appearance (habitus),
including overground and underground organs
(underground shoots and root system) (Vasiliev
1988: 447-450, Du Rietz 1931: 95). An analysis of
the life forms of the Remizovka species is shown in
Figure 2. Among the plants growing on this territory
there are perennials, biennials, annuals, half-shrubs,
shrubs, shrubs, shrubs, trees, and lianas. The
distribution of the species of the Remizovka gorge
in lifeforms has shown that perennials (623 species
or 69.69%), annuals (143 species or 15.99%) and
shrubs (55 species or 6.15%) are predominant. The
smallest part of the species refers to biennials (46
species or 5.14%), semishrubs (9 species or 1.01%)
trees (8 species or 0.89%), and a small number of
semi-shrubs (6 species or 0.67 %), shrubs (2 species
or 0.22%) and lianas (2 species or 0.22%).

The analysis of life forms according to
I.G. Serebryakov (Serebryakov 1952b: 390),
Serebryakov 1962a: 377) showed that the basis of the
flora of the Remizovka gorge of the Trans-1li Alatau
is grassy polycarpica of 669 species, accounting for
74.83% of the total, monocarpic species represented
by 143 species or 16%, shrubs are represented by 55
species or 6.15%, half-shrubs and semishrubs have
1.68% (15 species), the number of trees is 8 species,
which is 0.89%, the smallest number of species is
represented by saprophytic and parasitic grasses
perennials and shrubs and, including 2 species or
0.22% (Table 2).

Thus, the analysis of the life forms of the
Remizovka gorge flora showed the whole variety
of life forms with a predominance of herbaceous
polycarpicles and monocarpic grasses.

However, many researchers believe that the
system of distribution of species according to life
forms according to I.G. Serebryakov does not cover
the complete biological characteristics of the flora
(Serebryakov 1978v: 431-461), and the system of
«biological types» K. Raunkire is an indicator of
the fitness of the species of a particular flora to
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carry an.unfavorablg period, since it is based on  the distribution of species among the «biological
the location of the kidneys of renewal with respect  types» of K. Raunkire for the flora of the region
to the surface soil. In this regard, we resulted in  under study (Table 3).

o Perennial @ Annual g Shrubs = Biennial
a Trees = Semishrubs = Subshurbs = Dwarf semishrubs
mLianas & Sapling

Figure 2 — Life forms of the Remizovka spccies

Table 2 — Distribution of species of the Remizovka flora The distribution of the species of the Remizovka
according to 1.G. Serebryakov gorge in life forms, according to the classification of
K. Raunkier (Raunkier 1934: 632), showed that the
Lifc form Number of species | % of the total overwhelming majority are hemicryptophytes (570
number of species species, which is 63.76% of the total), followed by
terophytes (130 species or 14.54%), cryptophytes
. tr 8 0,89 : 2 .
L Trees (trec) (112 species or 12.53%), phanerophytes (65 species
11. shrubs 55 6,15 or 7.27%), chamefits (17 or 1.90%).
I11. subshurb 2 0,22
IV.Semishrubs and 15 1,68 Table 3 — Distribution of the flora species of the Remizovka
dwarf semishrub gorge by the «biological types» of K. Raunkire
V. Grass 669 74,83
polycarpics «Biological types» | Number of species | % of the total
i of Raunkire number of species
VI. Saprophytic 2 \ N N
5l pemsitic Phanerophytes 65 7,27
herbaceous Hamcfites 17 1,90
perennials Hemicryptophytes 570 63,76
VII. Monocarpic 143 16 Cryptophytes 112 12,53
prass Terophytes 130 14,54
Total: 894 100 Total 894 100
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Conclusion

On the basis of the conducted researches and the
analysis of results of the received data the following
conclusions are made:

Based on the analysis of the literature data,
the research of the herbarium fund of the Institute
of Botany and Phyto-Introduction of the Chinese
Academy of Sciences and its own research into the
collection and study of plants in the Remizovka
gorge of the Trans-Ili Alatau, a preliminary annotated
list of flora including 894 species belonging to 380
genera and 81 families.

6 ecological groups of plants are distinguished,
among which the leading place is occupied by
mezoxerophytes (423 species), which is typical for
this territory. Nevertheless, a significant proportion
of the opposite ecological groups — xerophytes and

meSO_Phytes — testify to the inland position of the
Remizovka gorge of the Trans-Ili Alatau.

Analysis 9f the life forms of the Remizovka gorge
of the Trans-Ili Alatau showed the whole diversity of life
forms with a predominance of herbaceous polycarpicles
and monocarpic grasses, which is a typical sign of the
flora of a given territory. According to K. Raunkire’s
system, the overwhelming number of species belongs
to groups of hemicryptophytes (570 species or 63.76%)
and terophytes (130 species or 14.54%).

Due to the fact that the flora is a defining
component of ecosystems and is subject to changes
over time, it serves as an indicator of the changes
that are occurring, 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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