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Abstract

The article presents the results of a study of soil moisture dynamics in the tugai forests of the
Syrdarya River. This study was conducted along the floodplain of the Syrdarya River at the KSI “Otrar
Forestry”. The study is devoted to identifying the influence of soil moisture in the tugai forest zone. In
these territories, the studies were conducted from April to September 2021. Soil moisture of the tugai
forest in the floodplain of the Syrdarya River was studied using genetic horizons with sampling to
determine the physical properties and degree of humidity. To determine the dynamics of soil moisture,
the studied sites were selected in the near-river and central parts, along the Syrdarya River. To study
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the dynamics of soil moisture, detailed soil samples were taken three times depending on the season.

The sampling depth was from 0 to 1 m. The amount of moisture in soil horizons was determined in

laboratory conditions. According to the obtained data, the dynamics of soil moisture are analyzed.
Keywords: Tugai forests; floodplain; forestry; soil; humidity; plantations; terrace.

Introduction

Tugai forests have a great soil protection,
water protection, shore strengthening value. In
some cases, they also perform a protective role,
perform biodrenage in swampy floodplain areas.

Due to the presence of a waxy coating on the
leaves and stems, flood-washed plants can float on
the surface of the water and take root when they
get to the shallows. All tugai plants have great
ecological plasticity in relation to salinization and
desiccation of the soil.

Long-term scientific research shows that on
the coast, fortified with willow, turanga, reed,
the erosion of the shores is 3-5 times less than
on the coastal glade and fresh alluvium, and
with increasing coverage of forest vegetation, it
decreases significantly.

Having high transpiration capabilities, tugai
intercept part of the filtered water from the riverbed
and change the regime and the groundwater level of
the surrounding area, significantly lowering their
level during the growing season and preventing
a critical rise of the groundwater mirror during
floods. The natural tugai vegetation changes not
only the regime, but also the mineralization of
groundwater.

Turanga tugai forests, due to their biological
characteristics, serve as a powerful biological
drainage. They spend much more water on
transpiration than it evaporates from the water
surface.

The soils of the tugais are characterized by
insignificant salinization in the upper horizons,
which increases during the life of the community,
as well as the highest humus content.

Many scientists have developed the
classification of tugai as different formations.
Some identified the stages of development of tugai
vegetation, while others established some types of
tugai vegetation on the first and second terraces
in the conditions of the Syrdarya floodplain and
based on the analysis of tugai vegetation and
existing systems of classification of tugai forests
they proposed classes of formations for woody,
shrubby and herbaceous tugais. [1, p.46].

L.E. Rodin believes that there are three types of
vegetation in the group of types of desert floodplain
forests (tugais), which are meso-xerophytic shrub

vegetation, xero-mesophytic woody vegetation
and hydro-mesophytic herbaceous vegetation.
In connection with this, he identified groups of
vegetation formations and their associations [2,
p-12].

E.P.Korovin presents the tugai vegetation of
Central Asia in the form of cenotic subdivisions
close to formations. The author combines
vegetation into these groups based on the
predominance of a certain biological type in the
vegetation: a tree, a shrub, an herbaceous plant [3,
p.547].

A.l. Prokhorov [4, p.80] identifies the
following groups of forest types in the tugai
forests of Kazakhstan, similar in their biological
characteristics and the uniformity of forestry
activities carried out in them. They are the
following:

Willow tugaisnear the river. This type is the
most common. It occupies the lower parts of the
floodplain, annually flooded by flood waters. In its
pure form, it forms small areas and mainly grows
with an admixture of other breeds, that are oleaster,
turanga, tamarix, chingil. Their usual composition
is 8 willows, 1 oleaster, 1 turanga. Since willows
are in areas that are subject to annual flooding,
the soils on them are usually not formed and are
composed of fresh alluvial deposits consisting of
layers of silty and sandy fractions. In the grassy
cover, Typha, Calamagrostis, and occasionally
reeds predominate. Groundwater lies at a depth of
50-150cm.

Oleaster tugais, depending on the presence of
related species, form the following types: Oleaster
tugais near the river, or Calamagrostis tugais,
Oleaster tugais with willow and willow-turanga
tugais.

Turanga tugais usually are clean plantations of
different leaved and gray leaved turanga (Populus
diversifolia, P.pruinosa).

Different leaved turanga tugai is usually located
in the central and terraced parts of the floodplain.
Dense (closed) plantations form small areas. On
ancient terraces this type of tugais is common in
the form of sparse woodlands with powerful trees
up to 30 m in high and up to 2m in diameter at
chest height, age - up to 200 years [5, p.45].
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Gray leaved turanga tugai is located on the
slopes of hillocks and in the depressions between
them on silty loams and sandy loams at a depth of
groundwater 2-3 m. Gray leaved turanga, unlike
Different leaved one, tolerates soil salinization
well, but it is less durable (50-60 years) [6, p.193].

However, he argues that the above groups in
the tugai forests are unstable and, depending on
changes in the flood regime and anthropogenic
factors, they can change in the opposite direction.
Also, different authors from different countries of
the far and near abroad studiedthe tugai forests [7,
p-233].

In the arid regions of the Caucasus, as well as
in the desert and steppe regions of Central Asia,
tugai forests are common along rivers. Tugai is a
term used to describe the coastal forests of Central
Asia. The species growing in the tugai forests
have adapted to the arid climate by spreading
their root systems into the ground horizons, which
allows them to use groundwater (phreatophyte
plants). Tugai forests in the mountains are mainly
represented by elm, poplar and willow and are
limited to narrow strips along rivers with high
groundwater levels. Tugai forests along rivers in
arid areas consist mainly of willow, blue poplar
(Populus pruinosa), Euphrates poplar (Populus
euphratica) and narrow-leaved oleaster (Elacagnus
angustifolia). Willow thickets are common along
the riverbanks, blue poplar (Populus pruinosa) and
narrow-leaved oleaster (Elaeagnus angustifolia)
are found in areas with a groundwater level of no
more than 4 m, and Euphrates poplar in areas with
a groundwater level of 12 m. Nevertheless, tugai
forests in arid regions need river runoff, including
regular flooding, to replenish groundwater, which
contributes to sprout reproduction [8, p.564].

Tugai were so widespread in the past on

Materials and methods

The study of the moisture availability of tugai
plantations in the floodplain of the Syrdarya river
is carried out according to the genetic horizons
of the soil to determine the water-physical
and chemical properties. Genetic horizons
are described by the following morphological
features: coloration, structure, power, addition,
structure, mechanical composition. Chemical
properties of soils are determined using the
methodological developments of E.V.Arinushkina
[12, p.487], physical properties - A.F.Vadyunina
and V.A Korchagina [13, p.168].

the territory of Central Asia that they were the
habitat of the Turanian tiger. Its last individuals
in the late 40s- early 50s of the twentieth century
were still found in the lower reaches of the Amu
Darya. Central Asiais the center of origin of the
Tugai; from here they moved to the desert areas of
Dzungaria and Kashgaria [9, p.89].

Tugai is a special type of vegetation that has
preserved the former features of the tertiary flora of
the real savannas that are currently found outside
the former USSR.

In Soviet times, for the purpose of agricultural
development of desert territories in Kazakhstan,
extensive work was carried out to regulate the
flow of the main waterways — the Ile and Syrdarya
rivers. The intake of water for irrigation from other
rivers of the desert zone of the republic has sharply
increased. The change in the hydrological regime
affected the state of the tugai forests [10, p.110].

Forest degradation is increasing every year and
the distribution area of tree and shrub vegetation
is steadily decreasing. Against the background of
the global trend of reduction of floodplain forests,
the disappearance of tugais is simply catastrophic.
Today, the tugai areas of Central Asia account for
less than 10% of the area occupied by them in the
60s of the XX century. The reduction of the tugai
area leads to the loss of many valuable, rare and
relict species of plants and animals, to a decrease
in the water protection, water regulation, coastal
protection and reclamation role of tugai forests,
to the deterioration of human habitat, as well as
to the extinction of certain types of economic
activity. Under these conditions, the importance of
scientific research on complex phytomelioration,
which plays a significant role in preventing
degradation processes in arid regions, is increasing
[11, p.659].

At each repetition of the variant, one micro site
is laid. Soil moisture is determined to a depth of
100 c¢m in 3-fold repetition in three terms (spring,
summer, autumn). The humidity regime is studied
by the thermal weight method [14, p.87]. Soil
samples are taken in 10-centimeter layers with a
drill and placed in cups with a lid. Cups with soil
are weighed and the soil moisture is calculated as a
percentage and mm in a special journal, where the
data of the cup weights, their numbers, the weight
of the raw soil with cups, the weight of the dry soil
with cups are entered.
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The water loss is calculated by the difference
in the weights of the latter and then the percentage
of soil moisture is determined according to special
tables or calculated using the ratio of the product
of water loss multiplied by 100 and attributed to
the weight of dry soil.

The moisture conversion in mm is calculated
by multiplying the percentage indicator in the
horizon by its density (volume mass).

Results

In 2021, the Almaty branch of “KazRSIFA
named after A.N. Bukeikhan” LLP began to work
on the development of scientific foundations for
increasing sustainability, restoration tugai forests
and a forestation in the southern regions of
Kazakhstan.

By interfering with natural plantations, a
person destroys connections in nature that have
been formed for decades, so we have set the task
to study how changes in the water regime in the
soil occur in tugai plantations in various parts of
the floodplain.

The volume mass (volumetric weight) of the
soil is carried out by sampling soil from each
10-centimeter layer with thin-walled rings with a
volume of 100 or 200 cm, with a Kaczynski drill
on prepared sites at one of the walls of the section.
The repeatability of sampling is 4-fold. The
samples are placed in soil cups, weighed, dried
(106-108°C) and re-weighed with an accuracy of
0.1g. Thus the soil moistureis determined.

It is noted that with an increase in the age
of the plantation, an annual accumulation of
moisture occurs, this is explained by the fact
that less moisture is consumed for transpiration
than in young plantations. As we know, moisture
consumption of a plantation does not remain
constant during its development.

The main field work was carried out at the KSI
“Otyrar forestry” in Baltakol forestry, quarter 6,
unit 9. This quarter is in the tugai forests along the
Syrdarya River (Figure 1).

Figure 1 - Experimental plots for the study of soil moisture dynamics
in the floodplain of the Syrdarya River

We have studied soil moisture in tugai plantations, the results of which are shown in Table 1 (Figure
2). The main soil samples were taken on two terraces, that are the near river and the central part, along
the Syrdarya River (Figure 3), also in different periods (spring, summer, autumn).
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Table 1 — Dynamics of soil moisture in tugai forests on two terraces (Near-river and Central) in the

floodplain of the Syrdarya River

Name Terraces Sample collection | Soil horizon, cm Soil moisture
period dynamics, %
Spring 0-100 16,2
Near river Summer 0-100 9,74
' Autumn 0-100 5,84
Syrdarya River Spring 0-100 9,45
Central Summer 0-100 4,82
Autumn 0-100 2,23
18
16
14
12
10
™ Near river
8 m Central
6 -
a
2 -
o -
Spring Summer Autumn

Figure 2 - Dynamics of soil moisture in different periods (spring, summer, autumn)

As can be seen from Table 1 (Figure 2) in the floodplain of the Syrdarya River in the near river
terrace, soil moisture in spring is 16.2% and decreases to 5.84% by autumn. In the central terrace, the
same patterns can be traced, where the soil moisture in the spring is 9.45% and decreases to 2.23% by

autumn.

Discussion

According to the results of the study, it was
revealed that, in the spring period, the moisture in
the soil in the near river and in the central terraces
is higher than in the summer and autumn periods.
This indicates that an increase in temperature and
a decrease in the water level in the Syrdarya River
lead to a decrease in soil moisture.

Figure 3— Selection of soil samples to determine soil moisture

In the plantations growing in the near river
floodplain, there is a prolonged standing of
groundwater at the same level, whereas in the
plantations of the central terrace there is a lack
of moisture, and the water level decreases much
faster. As we know, the moisture consumption
of the plant does not remain constant during its
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development, and in the dry months it increases.
It should be noted that the moisture consumption
for the desuction of woody vegetation depends not

Conclusion

Everyone knows that the level of the Syrdarya
River is decreasing every year. This leads to
a decrease in the groundwater level, thereby
adversely affecting the preservation of the natural
regeneration of various green vegetation. In this
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Pakvimbexos JKanooc Kanamosuu

Mazucmp cenbcKoxXo3aicmEeHHbIX HAYK
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AHHOTALUA

B craTthe npecTaBieHbl pe3ynbTaThl UCCIICOBAHUS JMHAMUKH BIQXKHOCTH MTOYBBI B TYTallHBIX JIe-
cax peku Ceipaapbs. [lanHoe uccnenoBanue mnposeaeHo B KI'Y "Otpapckoe necHoe X031UCcTBO" B0
oMbl peku Coipaapbs. VccnemoBanue MOCBSIIEHO BBISBICHUIO BIUSHUS BIQKHOCTH MOYBBI B 30HE
TyraiiHoro Jjieca. Ha yka3aHHBIX TeppUTOPHUSIX HCCIICIOBAHUSITPOBOIMIIUCH BIIEPHOJ C amlpesisl IO CEH-
Ts0ps 2021 rona. BmaxHOCTH TOYBEI TYyTallHOTO Jieca B TIoiiMe peku ChIpaaphbs UCCIIeI0BANIACH IO TeHE-
TUYECKHM TOPU30HTaM ¢ 0TOOpOM TIpo0 JiJist onpeiesieH s (PU3HYECKUX CBOWCTB U CTEIIEHH BIAXKHOCTH.
Jliis onpeiesieHus IMHAMUKY BJIQXKHOCTH ITOYBBI OBUIM BBIOPAHBI UCCIICAYEMbIC YIaCTKUHA TIPUPYCIIO-
BOH U IIEHTPAIHON YacTH BAOJb peku Coipaapbs. i n3ydeHns TUHAMHAKH BIaKHOCTH TIOYBBI OBLITH
TPYOKIBI B3SITHI MOAPOOHBIC 00pa3Ilbl MOYBKI B 3aBUCHMOCTH OT ce30Ha. [ ryOuHa orOopa mpob cocras-
nsuta ot 0 1o 1 M. B mabopaTopHBIX yCIOBHAX OIMPENEsIOCh KOJTHYECTBO BIAXKHOCTH B MOYBEHHBIX
ropu3oHTax. [1o momry4eHHBIM JaHHBIM aHATM3UPOBAHA JUHAMUKA BIQXKHOCTH MTOYBHI.

10



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXH/YECKOT'O YHVBEPCUTETA IMEHI C.CEMOYAAVHA Ne 2 (113) 2022

KuroueBble cioBa: Tyralinblie jieca; noiiMa; J€CHUYECTBO; M0YBA; BIAXXHOCTh; HACAXK/ECHUS; Tep-
paca.

CBbIPJIAPUSI ©3EHIHIH, TOFAHJIBI OPMAHJIAPBIHJIAFBI TOIIBIPAK
BUIF AJIABLJIBIF BIHBIH JUHAMUKACBIH 3EPTTEY

/ykenoe Kenuc Cepurkosuu
AybLiuapyauvlivlk, blibIMOAPbIHbIY MASUCTPI
Anmamul K. Kazaxcman

E-mail: 7078786694@mail.ru

Abaesa Kypmankyn Tenematixvl3ol

DKOHOMUKA 2BLTBIMOAPBIHBIY OOKMOPb, NPOGeccop
Kaszax ynmmulx acpapivix 3epmmey yHugepcumemi
Aamamul K. Kazaxcman

E-mail: abaeval96l(@mail.ru

Axmemos Pycnan Cabvipynol

Anmamer hunuaner O.H. Boketixan amviHOasbl

Kazax opman wapyauwbineiest scane azpoopmanmenriopayis ebliMu-3epmmey UHCmumymol
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Tyiiin

Makanana Celprapusi ©3€HIHIH TOFailIbl OpMaHIApbIHAAFbl TOMBIPAK BUIFAIABUIBIFBIHBIH JTU-
HAMHKAChIH 3epTTey HOTWXKelepi OepinreH. ArtanraH 3eprrey JKymbictapbl Celprapusi e©3eHi
KabUIMAchIHBIH OoiibiHAarel "OThIpap opMmaH mapyambsuieirbl’ KMM-ge sxyprizinmi. 3eprrey
TOFaWJIBl OpMaH aliMarbIHIAFbl TONBIPAK BUIFAJIBUIBIFBIHBIH OCepiH aHBIKTAayFa apHajFaH. ATalFaH
aymakrapmaa 3eprreynep 202 1-KbUTFBI coyip-KBIPKYHEK apaibIFbIHIA OpIHAAIIEL. ChIpaapus o3¢HIHIH
KaWbTMachIHIaFbl TOFal OpPMaHbl TONBIPAFBIHBIH (PH3UKAIIBIK KACHETTEPl MEH BUIFAIIBUIBIK ACHIeHiH
aHBIKTay/a 3epTTeyliep, ChlHamajlapalla OTHIPBIT T'CHETHKAIBIK TOPU3OHTTAp OOMBIHINIA KYPri3ijii.
TonbIpak bUIFANABUIBIFBIHBIH AMHAMHUKACHIH aHBIKTay YIIiH ChIpaapusi ©3¢Hi TOFail opMaHIapbIHBIH
apHa MaHbI OOJIIMHEeH JKOHE OPTAIBIK O6JIriHEH ydacKenep TaHjaijibl. TOMBIPAK bUIFAJIbUIBIFbIHBIH
TUHAMAKACHIH 3€PTTEY VIMH KBTI ME3TUTiIHe OaWIaHBICTHI VI PET eTKeH-TETKeHl TONbIpak yariiepi
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anplaFad. Yaritep tepenmiri 0-men 1 M-re medin OONMIBI KoHE 3epTXaHAIBIK JKarmaiaa TOIBIPaK
Ka0aTTapbIHJAFbl BUIFAIJIBUIBIK MOJIIEPl AHBIKTAIAbL. AJIBIHFAH MOJIIMETTEpre CYHEHE OTBIPHII,
TONBIPaK bUIFaJIABLIbIFbIHBIH IUHAMUKACKHI TaJIaHTaH.

KinT ce3mep: Toraiiibl opMaHap; ®alblIMa; OPMAHIIBIIBIK; TOMBIPAK; BLTFANJBUIBIK; CKIIEIED;

Teppaca.
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