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Features of the distribution of vegetation cover depending on the physical
and geographical location of the northern part of the Kazakh Uplands

In the article the peculiarity of the distribution of vegetation cover, due to the natural landscape specifics of
the lands of Kazakhstan was noted. In this regard, the object under study — the northern part of Saryarka, is
characterized by physical and geographical features: landscape structure, soil cover, climatic indicators. In
accordance with these data, the soil cover is characteristic, where the distribution of the plant world is charac-
teristic. This connection is based on the regularity of the unity of the natural complex. This object is a funda-
mental factor in the relief of the country due to its geological specificity. Accordingly, it includes several nat-
ural zones, parts of zones that differ from its constituent parts. Because of this, the composition of the vegeta-
tion cover has a great difference in distribution from north to south. The above ground part of the region is
rich in water sources and a variety of vegetation. In the south, this diversity is scantier and on the desolate
steppes passes into the Tipchakovo-kovylny district. This is due to the fact that the chernozem of the North
reduces fertility and in places becomes saline litter. Also, such variability is strongly influenced by climate
change from west to east. The amount of precipitation decreases, and the temperature index increases. De-
pending on this factor, the region is divided into 3 parts: hilly steppes, dry steppes and desert steppes. The
landscape structure consists mainly of: clay-loamy shale, effusions. The paper analyzes the main zonal spe-
cies and edaphic orders of the steppe part of the Kazakh Uplands. It presents the main representatives of low-
land communities: calcifite, petrophyte types. Although the year of publication of the maps used in the work,
the relevance took place.
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The largest physical-geographical object on the territory of Kazakhstan — Kazakh Uplands (Saryarka)
occupies a huge area. Its width in the west and east makes a big difference, in the west — 950 km, in the east
— 350400 km. This region consists mainly of deformed and leveled ridges, low mountains with
hummocks. Due to the peculiarities of the tectonic structure, the northern slopes of the mountain massifs are
steeper than the southern ones. There are large and small hollows and holes between each mountainous
region. Due to the favorable climatic conditions, the northern slope of the low-mountain region is richer in
springs and plants than the southern one. Meanwhile, drier southern region is gravel. From this mountainous
region, rivers such as Nura, Sherubai-Nura, Zharly, Karkaraly, Taldy, Tundik, Tokirauyn, etc., originate.
They are located in the intertidal plains at an altitude of 850-1000 m above sea level and lie in the water-
sheds that separate them at this height. The small hummock is surrounded by plains on all sides [1].

The largest physical-geographic object on the territory of Kazakhstan — Kazakh uplands (Saryarka)
occupy a huge area. Its width in the west and east makes a big difference, in the west — 950 km, in the east
— 350400 km.

In the north-west of the mountainous region, near Karaganda and to the north, i.e. towards the direction
where there is more moisture, mountain massifs are well covered, deeply cut by ravines. The described
unique mountain system consists of elevated hilly plains — hills flattened or divided by wider channels,
rocky chains and groups of slopes. But ravines and valleys are rare in moisture-poor regions.

In the areas where small hummocks are spread, the main element of the topography is undulating plains
and wide valleys that served as river channels in the past. In addition to rivers channel of which dries up in
many seasons of the year, this region is also characterized by lakes with no flow or temporary flow. Most of
them are located below the mentioned valleys. In the territory of Karaganda with these characteristics, these
lakes are shallow (0.5—3 m), flat and muddy, most of them dry up by the end of summer. After some lakes
dry up, salt accumulates in place, others form only a thin layer of salt, the third lakes are fresh water, the
fourth ones are overgrown with grass, and the fifth ones are grassy lakes, which become watery only in
spring and play an important role in mowing grass [2]. The history of geological development, climatic con-
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ditions, landforms, landscape structure, etc. Due to its physical and geographical features, soil cover of the
territory is also diverse.

Depending on its geographical location, territory passes through several natural zones: the far north-
west enters the forest steppe, the main part lies in the steppe zone, and the southern part is in the desert na-
ture zone. Since its largest area is in the steppe zone, it can be divided into several parts from a biological
point of view:

1) dry steppe part — fescue-gray steppe with dark brown soil;

2) a part of the temperate dry steppe zone — meadow with various grasses — gray fescue on black soil
with lowfertility (southern);

3) part of medium wet steppe zone — field with various grasses and crops on “average” and “ordinary”
fertility black soil.

These parts of the steppe, change from south to north, make great deviations from the latitudinal distri-
bution due to the difference in absolute altitude, strong salinity in some areas and the change of climate from
west to east. The distribution of vegetation cover according to the above-mentioned soil types can be seen on
the geobotanical zoning map in Figure 1.

iy

Figure 1. Geobotanical zoning of Kazakhstan

According to the given geobotanical map, the main vegetation cover distributed in the northern part of
the Saryarka research object can be seen in the image of the section presented below in an enlarged ver-
sion (Fig. 2).
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Figure 2. Vegetation cover characteristic of gray-fescue steppe zone with dark soil

9-Gray-fescue steppes; 10-Steppes of gray fescue mixed with white wormwood; 11-Complex of gray
fescue steppes and white sage deserts; 12-Gray fescue-wort stony steppes; 13-Gray fescue stony steppes.

According to the geobotanical zoning map of Kazakhstan [3], the region is divided into several zone
parts specific to its physical and geographical conditions. The region alternated from north to south with gray
fescue steppes, white sagebrush steppes, desert and stony steppes. It is formed on the basis of structure based
on the landscape of the region based on its topography (Landscape map of Kazakhstan). This feature can be

seen in Table 1 below [4].

Table 1

Landform structure of the northern region of Kazakh Uplands

Parts of the landform de- Landform structure
pending on the topogra-

phy

Vegetation cover Soil type

Uplands Small hilly plains composed

of granular clayey shale

Shrub-gray-fescue plants Normal, poorly developed

black soil of the south

Small hilly plains near the
river composed of quartzite,
shale, and effusives.

Black soil of the south is not
properly matured

Various herbaceous plants
with red fescue and in some
places Korzhin fescue

Small hills composed by
granite

Less mature black soil of the
south

Petrophyte-various grass-oat-
fescue plants

Quartzite, shale, and
effusives are small hills with
slopes.

Normal black soil, sometimes
less mature

Rich variety of herbaceous
red fescue plants
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The immediate continental climate of Kazakhstan is typical of the studied area. According to
B.P. Alisov, the small hill of Central Kazakhstan belongs to the territory of continental West Siberia
(steppe). Extending over a large area from north to south, it leads to zonal differences in the climate in terms
of heat and moisture. The feature of the latter is defined by the radiation index of dryness. The climate of the
Kokshetau plateau and the plains surrounding it (various grass-fescue steppes and forest steppe belt) belong
to the area with the lowest dryness. The radiation index of aridity in this region is 1, and in dry steppes this
index is close to 2, that is, temperate-insufficient moisture here. Climatic indicators of the entire region by
zone parts are presented in Table 2 [5].

Table 2

Climatic indicators of the northern regions of Saryarka

Amount of Average temperature The average

Ne Region (part of zone) precipitation, mm of January, {°C temperattlége of July,

1 |The steppes near Kokshetau, 300-350, -17-19 +18+20

various grass-fescue fields in some places 390

2 |Dry steppes 200-250, -18-21 +19+22
in some places 300 (minimum — 39,5) | (maximum + 38+39)

3 |Deserte fields 200, -15-16 +22+25
in many places 175 (minimum — 40) (maximum +40+45)

During the vegetation period, the total average temperature of the steppe zone from 3211° to 2108 (in
the desert-steppe from 3574 to 2566").

The primary distinction between the steppe zone and the desert zone lies in the varied distribution of
precipitation throughout the year. Despite an annual rainfall total of 260 mm, each area exhibits a different
pattern. Precipitation in spring and early summer surpasses that in winter. In the southern part of this zone,
snow cover recedes in the latter half of March, while in the north, it persists until the second decade of April.

The air's relative dryness gradually increases, and the development of overall vegetation is contingent
on the weather during this period. The physical and geographical conditions of the research object serve as
the primary factors influencing the distribution of soil and plant cover characteristic of the region.

Fertilization is primarily concentrated in saline clay rocks. Due to the wetter climate and lower soil
salinity, the role of xerophytic wormwood in the natural landscape is diminishing. Sorghum, on the other
hand, is found predominantly in highly saline habitats. Grassland crops constitute the primary source of
ground fuel in the steppe.

Some species from other plant families are also categorized as temperate xerophytes. Alongside them,
there are plants of Class V moisture, which are highly sensitive to insufficient moisture in the soil and air—
these include soft, broad-leaved mesophytes. In the southern part of the zone, sorrel is less abundant in open
ground fuel. As one moves northward, it replaces xerophytes, occupying more space due to increased
moisture. Their maximum growth occurs in the III-IV class of moisture, in the summer they stop for a short
time and partially. Some species of other families also belong to temperate xerophytes, along with them there
are plants of class V moisture, which are very sensitive to insufficient moisture in the soil and air — soft,
broad-leaved mesophytes. In the southern part of the zone, sorrel is less abundant in open ground fuel, but to
the north it replaces xerophytes, taking up more space due to increased moisture. Due to soil erosion, the
share of ephemerals in wildfire is small.

In the second half of summer, especially in dry year, there are wildfires. During this period, the
vegetation cycle of steppe plants is interrupted because, despite the summer rainfall, as a result of strong
transpiration of the thick upper layer of the soil, sufficient moisture reserves for the plant in the soil are
exhausted. In September, when the temperature decreases and the air becomes dry, the second growing
season begins and lasts until the stabilization of the snow cover in October [6].

In a non-salinized steppe, the dark brown soil typical of the dry steppe may be completely free of
salinization. This condition, as well as the presence of large amount of humus (0-10 cm deep, 3-5 %)
determines its specificity. As a rule, the surface layer of the soil does not exist, humus layer has a grayish-
brown (dark) color. Layering is observed only in its surface layer, and below it is loose, less granular, and the
roots have penetrated into the soil. As it goes deeper, it becomes whiter and denser. The lower layer of
humus boils with acid, and a lot of carbonate and gypsum deposits accumulate there. The chemical analysis
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of such soil shows that humus is completely absent in the leaching layer due to leaching, it is rich in calcium
and magnesium, and there is a small amount of soda. Such, in well-drained conditions, looks like a loose
yellow soil, matured in rocks, a normal dark-brown steppe soil.

In the normal dark-brown soil and covering 45-55 % of the dry steppe, the vegetation cover is usually
dominated by sedge-fescue, and in the lower layer there is a mixed desert oat. In more arid areas, the
importance of the trailing gray increases.

Temperate dry steppes develop in southern black soil with little humus, typical of Kazakhstan. The
dark-brown grayish surface layer, with a humus content of 4-6 %, is characterized by fragmented or fine
granularity, although the grain is irregular rather than layered. The alternating layer begins at 20-35 cm and
becomes lighter as it descends. Along the cracks, there are humus flows and pale, carbonate-enriched rocks
in the lower part of the crust. Further descent reveals the parent rock, which is compacted and concentrated
with limestone and sometimes gypsum [7].

Temperate dry steppes on low-humus (southern) black soil are characterized by the increasing im-
portance of red fescue, and in some cases, oat dominates the vegetation in this region.

Table 3
The main zonal types and edaphic variations in the steppe part
of the Central-Kazakhstan hummocks
Ind stripes 2nd stripes Association of Plakorly residents |Calcifite type Petrophyte type
Dry gray- Dry gray fescue steppes on |Gray fescue (Stipa Lessingiana,  [Stipa Korshinskyi |Petrophytic gray-brush
fescue steppes |dark brown soil Festuca sulcata, Plomis agrarian, |bed-gray-fescue sedge with Spiraea
Dianthus leptopetalus) steppes (Stipa Lessingiana, |hypericifolia (Stipa
Festuca sulcata, Capillataa, Festuca
Galatella divaricala)|sulcata, Onosma
steppes simplcissimum,

Berteroa spathulata,
Allium globosum)
steppes

Dry xerophyte-various - Dry xerophyte-
herbaceous gray-fescue various herbaceous
steppes on brown soil gray-fescue (Stipa
Lessingiana,
Festuca sulcata,
Galatella tatarica,
Tanacetum
achilleifolium)
speppes

Deserted sage |Deserted sagebrush-fescue |Thinning sagebrush-thinning Calcephytic Sublessingian

brush and steppes on light-brown soil |sagebrush-gray (Stipa Lessingiana, |variegated grass-  [sagebrush steppes with
fescue steppes |(northern strip). Festuca sulcata, Artemisia sage-fescue (Stipa |(Stipa capillata, Festuca
gracilescens) communities in the |lessingiana, sulcata, Artemisia
complex of thin sagebrush-fescue |Artemisia terrae-  [sublessingiana) Stipa
steppes albae ssp.semiarida, [hypericifolia
Agropyron
pectiniforme,
Serratula
cardunculus,
S.dissecta, Galatella
divaricata) steppes

Complex steppes with thinning Gray sagebrush Steppes containing
Deserted sagebrush steppes [sage-brush sedges; (Stipa steppes (Stipa (Festuca sulcata,
on light-brown soil sereptana, Artemisia gracilescens); lessingiana, Artemisia
(southern strip) thinning sagebrush steppes Artemisia sublessingiana,
containing Ferula ferulaeoides; terracalbae Artemisia gracilescens)
(Artemisia gracilescens, Artemisia |ssp.semiarida) Caragana
terracalbae ssp.semiarida); balchaschensis
contains Eurotia ceratoides
steppes with thickets
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The physical-geographic features of the territory have served as the foundation for scientific-theoretical
research and continue to be a subject worthy of in-depth investigation within the framework of various
specialized sciences, such as soil science, cartography, hydrology, and others. This ongoing research enables
the comparison of different time periods, facilitating the identification of current changes in vegetation cover
and other relevant environmental aspects.

References

1 LenrpanpHo-Kazaxcranckuii MenkoconovHuk. Kazaxcran. O0mas ¢pusuko-reorpaduyeckas xapakrepuctuka. — M.: U3n-Bo
AH CCCP, 1950. — C. 101-106.

2 Kaccun H.I'. Matepuans! o naneoreorpaduu Kazaxcrana / H.I'. Kaccun. — Anmatsr: U3n-8o AH KasCCP, 1947. — C. 51.

3 Kazakcrau PecnyOnukachIHbIH ¥ ITTBIK aTiackl
. KP T'eorpadus nuncrurytsl. — Anmatsr, 2010.

4 JlangmadrHas kapra Kazaxcrana. ['maBHOe ympaBieHue reopesuu u kaprorpaduu npu Cosere Munuctpos CCCP. — M.,
1979.

5 KapambimeBa 3.B. Boranumueckas reorpadusi cremHoit uactu LlentpanbHoro Kasaxcrana /3.B. Kapamsiiiesa,
E.N. Paukosckas. — JI.: Hayka, 1973. — C. 6.

6 JlaBpenko E.M. [Tonepas reo6oranuka. Crenu CCCP / E.M. JlaBpenko. — 1959. — C. 2-206.
7 Kazaxcranckas nposuHnus. I'eodorannueckoe paitornposanne CCCP. — M.—JI.: U3n-8o AH CCCP, 1947. — C. 101-104.

K.J. Kewxuna, A.Jl. Pycremona, K. A. Tynemosna, I'.M. JKanroxwuHna,
A.N. Amanxonos, I'.K. TypnsiGekoBa

CapplapKka ycaK OKbBICHI COJITYCTIK ailMaFbIHbIH (PM3HKAJIBIK-T€OrPa(QpuAIbIK
JKarJabiHA 0AHJIAHBICTHI OCIMIIKTEP KAMBLIFbICHIHBIH TAPAJIy epeKuIeiKTepi

Makanaga Kaszakctan okepnepiHiH — TaOuru-iaHqmadTHIK — epeKIenirine  OallyIaHBICTBI  OCIMIIK
JKAMBUIFBICBIHBIH, ~ Tapajy epekieiniri aran eoTinai. OcblFaH OaiJaHBICTBl 3epTTENETiH HbICAaH —
CapplapKaHbIH CONTYCTIK 06JIiri, sSIFHM yCaK IIOKBIHBIH 3€pPTTEIy aiMarbIHbIH (DHU3HKAIBIK-TeorpadusIbIK
Karaaiibl: JMaHAWA(TTHIK  KYPHUIBIMBL, TOIBIPAK JKAMBUIFBICHI, KIMMATTBIK KOPCETKILITEepi, COFaH
0alTaHBICTBl TONBIPAK KAMBUIFBICBIHBIH EpEKIIeNiri MEH COWKeCiHIe TapajfaH eCIMIIKTep AyHHeci
KapacTeIpbuFaH. by Oaitnanpic TaOuFu KenIeHHIH OipTYTaCTHIK 3aHIBUIBIFBIHA HETI3ACIreH. ATalFaH HbICaH
©31HIH TCOJIOTMSUIBIK epeKIIeNirine OaiiaHbICTHl eNMMI3IH kep OemepiHiH Heri3iH Kypaymsl (axTop.
Tuicinme, on GipHenre TabuFy aliMakTapiabl, OHBIH Kypamjac OemiKTepiHeH epeKIIeleHeTiH aliMaKTapIblH
GeuikTepin KamtHabl. OCbIFaH Oopail ©CIMIIKTEp KaMBUIFBICHIHBIH KYPaMbl COJTYCTIKTEH OHTYCTIKKe Kapait
TapalyblH/a YJIKCH aibIpMallbUIBIKKA He. AWMAaKTBIH COJTYCTIIi Cy Ke3Jepi MEH OCIMAIKTepAiH alyaH
Typainirine Gaii kememi. OHTYCTIKKe Kapail Oys alyaHTYpIimiK cuper, Imen gama 0o3-Oerererni aynanra
yiacazabl. Cebedi CONTYCTIKTIH Kapa TOMbIParbl KYHAPIIBUIBIFBIH a3aiiThIN, Kell KepiepiHae TyY3JaHFaH copra
aitHananel. CoHzaii-ak, MyH/Iai aybICTIAJIBIKKA KIIMMATTHIH Ja OaTBICTaH IIBIFRICKA Kapail e3repici KaTThl acep
eteni. XKaybIH-IIAIIBIH K6JIEMi a3aifblll, TeMIepaTypa KopceTKimi apTaasl. by gakropra 6aimaHBICTHI alitMaK
3 Gesikke OeiHei: KBIPaTThl, KYPFaK jKoHE IIeNIeHTeH qananap. JJanamadTTeIK KypbUIBIMBI HETi3iHEH: ca3-
OaNImIBIKTEl TakKTaTacTaH, >QQy3uBTepieH KypaynraH. JKymblcTa ycak MIOKBIHBIH jAana OeJiriHieri Herisri
30HANBIK Typiiepi MeH osradukanblk HycKajlapblHa Tajnay ojkacanraH. OHpma Ka3bIKTBI MEKEHJCyIli
KaybIMJIACTBIKTBIH HETI3ri3ri eKingepi: kanpueduTTi, nerpodurti THOTEpre cunarrama oepiiaren. Connaii-ax
naiianaHbUIFad KapTalapIblH WBIFY KbUIBI €CKi OOJFaHMEH, ©3€KTLIIr )KOWBIIMaFaH.

Kinm ce30ep: Capblapka, ycax IIOKbI, pU3HKaJIBIK-reorpadusuibK, 30Ha, xep Oexepi, JanaAmadThl, KIUMaThI,
TOIBIPAFbI, OCIMAIKTEPI.

K. . Kenxuna, A.Jl. Pycremona, K.A. Tynemosa, I'.M. JKanroxuna,
AW. Amamxonos, I'. K. TypasioexoBa

Oco0eHHOCTH PacpOCTPAHEHHUs PACTUTEIHLHOT0 MOKPOBA B 3aBUCHMOCTH OT
(pu3uKo-reorpadpuuecKoro Moa0:KeHHs1 CeBEPHO YacTH MeKoconounnka Capbiapka

B cTathe oTMeueHa O0COOEHHOCTH PACIPOCTPAHEHHsI PACTHTENHLHOTO IOKPOBA, OOYCIIOBIEHHAs! MPHUPOIHO-
nmaHgmagTHON cnenudukoii 3emens Kazaxcrana. B cBs3u ¢ 3TUM uccienyeMblii 00beKT — ceBepHas 4acTh
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Capblapku — XapakTepusyercs HU3HKO-reorpapuueckuM 0COOCHHOCTSMH: JIaHAAPTHBIM CTPOCHUEM, HOY-
BEHHBIM MOKPOBOM, KIMMaTUYECKUMH TOKa3aTeIsIMU. B COOTBETCTBHU € 3TMMH JaHHBIMH XapaKTepeH Mod-
BEHHBIN MOKPOB, I'7Ie CBOMCTBEHHO PAcIpPOCTPAHCHUE PACTHTEIBLHOIO MHpPa. JTa CBA3b OCHOBAHA HA 3aKOHO-
MEpPHOCTH €JMHCTBA IPHPOLHOTO KOMIUTIEKca. JIaHHBII OOBEKT SIBISETCS OCHOBOIONAralomuM (hakTopom
penbeda cTpaHsl Oiaromapsi cBoeil reosornueckoil cneruguke. COOTBETCTBEHHO, OH BKJIIOYAET B ceOs He-
CKOJIBKO TPHPOJHBIX 30H, YacTeil 30H, KOTOPHIC OTJIMYAIOTCS OT €0 COCTAaBHBIX dacTeil. [3-3a aToro cocras
PacTHTEIBHOTO MOKPOBa UMeeT OOJIBLIOE pa3Inive B PacHpOCTpaHEHUH ¢ ceBepa Ha tor. HansemHas yacts
pernoHa dorara HCTOYHMKAaMHM BOJBI M pa3HooOpa3ueM pactutensHocTd. Ha rore 910 pazHooOpasue cKynHee
U Ha OITyCTBIHEHHBIX CTEISIX MEPEeXOJUT B THITUAKOBO-KOBBUIBHBINA paifoH. DTO CBA3aHO C TEM, YTO YEPHO3EM
CeBepa CHIDKAeT IUIOAOPOAUE U MECTAMHU CTAHOBMUTCS 3aCOJEHHBIM COpPOM. Takke Ha TaKylo MEpeMEeHUH-
BOCTh CHJIBHO BIIHMSIET M3MEHEHHE KIHMMara ¢ 3alafa Ha BOCTOK. Konn4ecTBO 0CaKoB yMEHBIIAETCS, a TeM-
TIepaTypHBIN TTOKa3aTelb yBEINUHBaeTCsA. B 3aBHCHMOCTH OT 3TOro (hakTopa PErHoH pa3zielieH Ha 3 JacTu:
XOJIMHCTBIE CTEIH, CyXHe CTENH M IyCThIHHBIE cTemu. JlanamadTHas CTPyKTypa COCTOMT B OCHOBHOM W3
TJIMHUCTO-CYTJIMHACTOTO ClIaHna, 3¢(¢y3nes. ABTOpaMH NPOBEIEH aHAIN3 OCHOBHBIX 30HAJBHBIX BHIOB U
S1apUIECKUX MOPSAKOB CTEMHON YacTH MENKOCONOYHUKA. B HeM mpencTaBiIeHs OCHOBHEIE IIPEICTaBUTEIN
PaBHHHHBIX COOOIIECTB: KaJbLeGUTHBIE, NeTpOoUTHBIC TUIIEL. HecMOTps Ha roj N31aHKs HCIIOJIB30BAaHHBIX B
paboTe KapT, OHN He MOTEPSUIH CBOIO aKTYaJIbHOCTb.

Knioueswvie cnosa: Capplapka, MEIKOCOIIOYHUK, (pU3UKO-reorpaduIecKuii, 30Ha, penbed, Janamadt, KIumar,
HOYBa, PACTCHUS.
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