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Abstract. The total humus content in the distribution along the profile was studied, which
corresponds to each type and dark brown soil; the highest humus content is 3.68 %.It is estab-
lished that there is a clear correlation between the content of humus in the soil and the number of
soil invertebrates, which allows the use of data on the total composition of the mesofauna for the
characteristics and this indicator. The influence of the humus content on the soil mesofauna con-
tent is considered on a dark brown soil with a humus content in the upper layers of 3.68 %, the
number of soil mesofauna was 28 species/m2 The main representative of the group of geobionts
in dark brown soil are earthworms (Lumbricus). Their high soil content correlates with a high
humus content and good soil structure. It is established that changes in the chemical composition
of the environment, the physical properties of soils lead to changes in the number and species

composition of organisms
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INTRODUCTION

Modern viticulture of Kazakhstan is
an economically independent and socially
significant branch of agriculture with a
long tradition of growing grapes, making
high-quality wines, champagne, brandy,
juices, and supplying fresh grapes to re-
mote regions of the country.

Grapes are fruits with high biological
activity. It is used in the food industry for
several applications, including juices and
jams. These compounds lead to a large
number of by-products, which may contain
biologically active compounds with inter-
esting biological properties [1]. There are
many useful antioxidants in grapes. In fact,
more than 1,600 beneficial plant com-
pounds have been identified in this fruit.
Antioxidants in grapes remain present
even after fermentation, so red wine also
contains many of these compounds [2-4].
Numerous studies have been carried out
about its benefits, showing that resveratrol
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protects against heart disease, lowers
blood sugar levels and protects against
cancer [5]. Containing a large amount of
beneficial plant compounds, this fruit can
help protect against certain types of can-
cer [3]. C°mp°unds f°und in grapes can
help protert againsthigh /1 bl ” rollevels
reducing cholesterol absorption [6]. In one
study 69 people with high levels cholester-
ol has been shown that eating three cups
(500 grams) of red grapes per day for eight
weeks reduces total and cholesterol [7].

The traditionally recognized useful-
ness of grapes is confirmed by modern
studies of anti-oxidant, anti-inflammatory,
anti-neoplastic activities, a positive effect
on the cardiovascular system of mm-
pounds present in certain ratios in all
listed viticulture products.However, the
vineyard areas in Kazakhstan, compared
with the 1980s have decreased more than
half, and the gross harvest has decreased
more than three times [8].
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In the south-eastern zone of Kazakh-
stan, with an abundance of solar heat and
the availability of irrigation water, the vine-
yards make it possible to get a good har-
vest and can be highly profitable. With a
high potential opportunity, the productivi-
ty of a modern vineyard in Kazakhstan re-
mains low. It is known that the main factor
for increasing the productivity of grape
plantations is the assortment, which is im-
proved both by introducing varieties based
on soil-climatic analogues, and by breeding
and introducing genotypes created by
methods of combinational selection on a
genetic basis [9].

Today, in our country, the planting
area of vineyards is about 15 thousand
hectares, new territories are being devel-
oped, and serious research work is being
done by scientific research institutes. Ac-
cording to experts, the potential of Kazakh-
stan's viticulture is great -in the south of
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the country there are still about 60 thou-
sand hectares of land suitable for growing
grapes, but they are not used for objective
and subjective reasons [10].
OBJECTS AND METHODS

In the conditions of the south-east,
the population of the mesofauna of dark
brown soils was studied at the experi-
mental site of «Kazakh Scientific Research
Institute of fruit growing and viticulture»
of Talgar district of Almaty region. The ob-
jects of research were the grape varieties in
the ampelographic collection: Almaly, Ai-
sulu. Planting year of the vineyard is 2001.
Scheme of placement of bushes -
3.0x1.5m. The number of accounting bush-
es in the plot -10. During this research, the
generally accepted methods approved by
long-term practice “Methodical guidelines
on the selection of grapes”, “Methods of
agrotechnical research” and “Studying
grapes varieties” were used [11-15].

1b

Picture 1 -Grape varieties in ampelographic collection Almaly (1a), Aisulu (1b)

Soil richness depends on the type
and variety of soil, on natural conditions
and human activities. Their role in soil for-
mation is exceptional. They are the active
factor, the activity of which involves the
processes of decomposition of organic sub-
stances and their transformation into soil
humus. Soil invertebrates assimilate at-
mospheric nitrogen. They secrete biologi-
cal substances necessary for the synthesis
of enzymes and proteins, are the most ac-
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tive factor in the biological circulation of
substances. The flow of plant nutrients into
the soil solution, and, consequently, soil
fertility depends on their activity.

It should be noted that in the
ZailiAlatau soils a gradual increase in the
activity of the mesofauna from sierozem to
chernozem is observed.

RESULTS AND DISCUSSION

In the dark brown soils of the

ZailiAlatau there is a slight decrease in the
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activity of the mesofauna compared to or-
dinary chernozems, which is because of a
longer summer drying of the soil at high
temperature and aeration. The greatest
activity of mesofauna is observed in the
upper layers, it decreases with depth. In
the ordinary chernozems (black soils) the
amount and group composition of the
mesofauna is gradually decrease, while in
dark brown soils, it is reduced sharply, this
is due to the fact that dark brown soils are
less rich in organic matter than cherno-
zems, so the amount and group composi-
tion of mesofauna in them is reduced.

Here there are the same groups of
soil invertebrates, as in the black earth, but
in smaller quantities. Earthworms Lumbri-
cus (80 species/m2) as in the ordinary
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black soils occupy the dominant position.
Subdominant positions are occupied by
scarab Scarabeidae, Elateridae click bee-
tles, Tenebrionidae darkling beetles.

Among the larvae of Curculionidae
weevils Sitona F have a large number of
weevils (12 species/m2).

The nature of soil invertebrates is
influenced by the conditions of water, air
and thermal regimes of soils, the reaction
of the environment, the composition of de-
composing organic residues, etc. Many
groups of soil animals, as well as soil en-
zymes reflect the accumulation of humus
in the soil. We have noted a clear correla-
tion between the humus content and the
guantitative composition of soil mesofauna
(table 1).

Table 1 - Average humus content in the soil for 2018, the vineyards of Almaly Aisulu

Soil Samplingdepth, cm
0-10
10-20
Dark brown
20-30
30-40

Table 1 shown that the total humus
content of the distribution by the profile
corresponds to each type and subtype
of soil.

In the studied dark brown soil, the
highest humus content is 3.68 %. We have

Humus content

3,68
345
2,87
2,15

established that there is a clear correlation
between the content of humus in the soil
and the amount of soil invertebrates,
which makes it possible to use data on the
total composition of the mesofauna for the
characteristics and this indicator.

Table 2 - Humus content and abundance of mesofauna of dark brown soils, the vineyards

of Almaly, Aisulu (2018)

Soil type Humus, %

Dark brown 3,68-2,15

Table 2 shows the effect of the hu-
mus content on soil mesofauna abundance.
For example, on dark brown soil with hu-
mus content in the upper layers 3.68 %,
soil mesofauna abundance was 28 species/m2
Certain types of soil invertebrates and soil
enzymes can be used as indicators of par-
ticular physical, chemical or biological
characteristics of the soil. Among the prop-
erties of the soil which have a significant
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The amount of soil invertebrates
Total
7 28

Amount of types to 1m2

impact on the distribution of soil inverte-
brates and enzymes, it is necessary to high-
light their mechanical composition. Parti-
cle sizes determine the porosity of the soil,
its water and air permeability (on which its
hydrothermal regime depends) and parti-
cle connectivity, which determines the re-
sistance to the laying of soil invertebrates.
The studied soils are medium loam
by their mechanical composition (table 3).
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Table 3 - Percentage mechanical composition of the soil (2018)

Particlesizes, mm Sum of
Soil Sampling Physical sand Physical clay particles
depth, cm 3 31 1- 0,25- 0,05- 0,01- 0,005- 0.001 less than
> _ >
025 0,05 0,01 0,005 0,001 ’ 0.001 mm
0-29 3,23 2,15 3,10 0,89 45,29 14,29 12,15 18,77 45,32
Dark 29-46 1,85 3,01 3,11 1,08 45,43 15,26 11,98 18,36 45,49
brown 46-90 1,64 1,96 2,19 3,79 44,87 15,67 11,34 18,53 45,54
90-140 0.38 1,44 1,00 3,70 45,52 17,78 9,24 20,78 47,86

As shown in table 3, the studied soil
has favorable thermal and air regimes,
richer in food elements, which affects the
resettlement of soil mesofauna. The con-
tent of physical clay in dark brown soil in
the profile ranges from 45.3-47.8 %.

In the studied soil the predominant
fraction is the fraction of coarse dust (0.05-
0.01 mm) ranging from 45.2-455 %. Ac-
cording to the degree of stony properties
dark brown soils are weakly stony. Parti-
cles larger than 3 mm in diameter contain

0.38-3.23 %. Soil invertebrates are not ran-
dom inhabitants of the soil. The soil can
not exist without them, it was created by
them, and that is why soil is their main
habitat. Mesofauna activity is useful in that
it leads to the improvement of physical
properties, making them more loose, more
easily permeable to water and air. All of
these characteristics play an important
role in soil formation, as a factor of the soil
fertility creation. Physical properties are
represented in table 4.

Table 4 - Physical properties of the soil of ZailiAlatau under the vineyards of Almaly,

Aisulu (2018)

Sampling depth,

Soil type cm g/cm3
0-10 1,23
10-20 1,27
20-30 1,32
30-40 1,30

According to table4, the dark brown
soil's average bulk density is 1.27 g/cm3
specific gravity is 2.54 g/cm3and porosity
is 55-49 %. Volume weight in 30 cm soil
layer, the average specific gravity is 2.66
g/cm3and porosity is 47-45.

Kachynski N.A. [14] has established
that the higher the dispersion factor, the
less strong the microstructure. The disper-
sion factor does not exceed 10 %, in brown
soils is 10-20 %, and columnar saline in-
creases to 60-80 %. In full accordance with
this we have studied the dispersion factor.
So dark brown soil's dispersion factor is
14.1 %. Obtained data indicate a high wa-
ter resistance of microaggregates. This is
due to the fact that there is a clear depend-
ence on the content of humus in the soil.

Volume weight,

Specificweight
pectficweight, Total porosity, %

g/cm3

2,47 52
2,45 51
2,56 49
2,57 49

Sokolov A. [16] has established that
the coprolites of earthworms are much
more resistant to erosion than aggregates
formed only under the influence of plant
roots and microorganisms. The number of
aggregates larger than 0.25 mm in the up-
per horizons of mountain soils inhabited
by earthworms ranges from 75 % to 90 %.

The ability to resist the erosion ac-
tion of water is inherent in both micro-
aggregates and macroaggregates, and it
depends on the mechanical composition of
the soil and the amount of cementing
agents.

Microaggregate composition of the
soil affects the structure, its addition, and
finally affects the settlement and distribu-
tion of mesofauna in the soil. Therefore,
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this study is extremely important, and in
our opinion determines the quantitative
composition of soil mesofauna. The results
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of the determination of the microaggregate
composition of dark brown soil are sum-
marized in table 5.

Table 5 - Soil microaggregate composition(2018)

Size fractions, mm

Soil Sampling Content in %
depth, cm
’ 1- 0,25- 0,05- 0,01- 0,005- . .
> >
0,25 0,05 0,01 0005 0,001 0,001 0,001 Dispersionfactor

0-10 20,56 32,67 34,24 9,19 0,68 2,66 18,82 14,1
Dark 10-20 17,37 31,79 38,14 7,83 2,23 2,64 18,36 14,4
brown 20-30 17,48 31,84 36,02 8,41 3,56 2,71 18,42 14,7
30-40 16,98 31,35 35,97 7,87 3,45 2,84 18,12 14,5

From table 5 it is seen that the mag-
nitude of the fractions smaller than
0.25 mm is the total amount of unstable
aggregates. It mean that by the content of
the fraction larger than 0.25 mm, it is pos-
sible to explain water resistance of mi-
croaggregates. Thus, in 30 cm layer of dark

Table 6 - Humidity of the main types of soils
Aisulu (2018)

Soil Sampling
depth, cm .
spring
0-10 22,87
10-20 24,45
Dark brown 20-30 2167
30-40 23,20

Table 6 shows that soil moisture and
pH depend on the type of soil and vary ac-
cording to the seasons of the year. The
maximum value of humidity in the upper
soil layers was observed in the spring, it
was 21.87 %, while in the summer humidi-
ty was 20.46 %.

The requirements of soil inverte-
brates to soil moisture conditions have not
yet been sufficiently studied. It can be as-
sumed that not all soil invertebrates have
the same need for water. It might be possi-
ble that xerophiles are adapted to life in
arid places, mesophiles are adapted to life
in conditions of medium water supply and
hydrophiles are more likely to be adapted
to live on excessively moist soil. Conditions
of moisture, aeration and pH of the medi-

61

Soil humidity, %

brown soil contains 18.1 % of water re-
sistant microaggregates in average.

The dependence of the biological
activity of the soil on its moisture is pri-
marily due to the fact that moisture affects
the microbiological activity and the activity
of the root system.

of ZailiAlatau under the vineyards of Almaly,

pH ofaqueous

suspension
summer autumn
19,87 21,33 7,6
20,18 21,70 7,6
20,66 16,65 8,3
21,14 14,56 8,5

um are those parameters on which the
depth to which the soil invertebrates go
depends. Thus, the study of mechanical,
microaggregate and chemical composition,
water-physical properties of the studied
soils of ZailiAlatau indicates more favora-
ble conditions for the development and
settlement of mesofauna in dark brown
soils. The studied soils of the ZailiAlatau
are classified mainly by humus content,
gross stocks of nutrients, capacity and
composition of the absorbed bases, which
are indirect indicators of fertility. For the
first time we have made an attempt to bio-
diagnostics of soil data by mesofauna,
which is an integral part of the soil (live
phase). We carried out biodiagnosis of the
studied soils according to the classification
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based on trophic connection and habitat of
soil invertebrates.

According to the degree of connec-
tion with the soil, there are three main
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soil.

2. Geophiles - organisms, part of the
development cycle of which necessarily
occurs in the soail.

groups of invertebrates found in it 3. Geoxenes - organisms, more or
Gilyarov M.S. [17]: less accidentally leaving in the soil, using
1 Geobionts - organisms, the whible soil as a temporary shelter (table 7).

development cycle of which occurs in the

Table 7 - Mesofaunicbiodiagnostics of the main types of soils of ZailiAlatau by the type of
habitat (0-20cm), under the vineyards of Almaly, Aisulu (2018)

Soil type
Geobionts

Earthworms (Lumbri-

Dark brown cidae)

According to table 7, it can be seen
that geophiles are the dominant group, for
which the most important is the nature
and degree of soil porosity, humidity, tem-
perature regime, distribution of the re-
mains of organisms and humus. The same
indicator by type of habitat can also serve
as abioindicator of soils.

The main representative of the
group of geobionts in dark brown soil are
earthworms (Lumbricus). Their high abun-
dance in the soil correlates with high hu-
mus content and good soil structure. The
importance of soil invertebrates for soil
formation varies, their activity plays the
greatest role associated, firstly, with the
processes of decomposition, mineraliza-
tion and humification of organic matter
and, secondly, with the mechanical impact
on the soil cover.

When choosing organisms, the oc-
currence of which in the soil can be an in-
dicator of soil conditions, there is an im-
portant question about food relations,
since this factor can be decisive in the
spread of the animal, but insignificant for
the characteristics of the soil.

The processing of plant organic mat-
ter is carried out mainly by herbivorous
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Type of habitat

Geophiles Geoxenes

Ground beetle (Carabidae)
Scarab (Scarabeidae)
Click beetles (Elateridae
Darkling beetles.
(Tenebrionidae)
Weevils (Curculionidae)

Ladybugs (Coc-
cinellidae)

animals that feed on both living parts of
plants (phytophages) and dead
(saprophages).

Trophic activity of animals leads to
mechanical destruction and grinding of
organic matter, to its biochemical transfor-
mations in the animal body, to the enrich-
ment of organic residues by microorgan-
isms [18].

Composition of the soil fauna can be
divided into three main groups by type of
nutrition:

1. Phytophages are organisms that
feed on the underground parts of the living
higher ones.

2. Zoophages are organisms that
feed on other animals.

3. Saprophages are organisms that
feed on dead and rotting remains of plants
and organisms (table 8).

The data in table 8 indicate that
among saprophages in dark brown soil
under the vineyards of grape varieties of
domestic breeding Almaly, Aisulu identi-
fied earthworms, scarab, millipedes, lady-
bugs. Scarabeidae, Elateridae, Tenebrio-
nidae, Curculionidae are bright representa-
tives of mesofauna on all studied soils
from the group of phytophages.
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Table 8 — Mesofaunic characteristics of the studied soils according to the type of nutrition

(0-20 cm)
Soil type Saprophages
Lumbricida
Pyrrhococidae
Dark brown Oniscoidea
Diplopoda
Asilidae

Classification by type of nutrition
has great practical importance, because it
is possible to predict a decrease in the
yield of cultivated crops.

Thus, the analysis of the amount and
group composition of mesofauna in the
studied soils shows that their classification
by type of nutrition has positive, global,
environmental, but also agronomic value.
Mesofauna, along with other soil charac-

Type of habitat

Phytophages Zoophages
Carabidae
Tenebrionidae, Scarabeidae, Coccinellidae
Elateridae, Formicidae
Curculionidae Muscidae

teristics may be used as a bioindicator
[19;20]. We carried out biodiagnosis of the
studied soils according to the classification
based on trophic connection and habitat of
soil invertebrates.

From our observations it was found
out that earthworms, the larvae of click
beetles of the family Tenebrionidae are
associated with soils with more humus and
sufficient water supply(table 9).

Table 9 - Bioindication of the main types of soils of ZailiAlatau by the species composi-
tion of the mesofauna (0-20cm), under the vineyards of Almaty, Aisulu (2018)

Group Family

Wireworms (Te-

Beetles (Coleop- nebrionidae)

Soil type Type Class
Bioindicators
Arth d
Dark brown rihropocs Insects (Insecta)
(Arthropoda)

From the data of table 9 it can be
seen that the indicators in the dark brown
soils are wireworms from the Tenebrio-
nidae family The result of our research has
shown that common species are larvae of
insects from the family Carabidae, Formici—
dae, as these species have plasticity (the
ability to live in a variety of biotopes). The
dominant species are insect larvae of For-
micidae[21]. We have noted that the more
common species of soil invertebrates found
in the compared biogeocenoses, the more
correct conclusions about the similarity of
hydrothermal, chemical and biological re-
gimes of the compared soils will be ob-
tained. It was established that changes in
the chemistry of the environment, physical
properties of soils leads to changes in the
amount and species composition of organ-
isms. In this regard, soil invertebrates are
one of the best bioindicators, as all actively
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tera)

moving species react to the slightest
change in the environment by varying the
number and violation of the ratios of
trophic groups. It is revealed that the most
convenient test objects are earthworms,
larvae of click beetles, darkling beetles and
some types of wood lice.
CONCLUSION

The ratio of groups in the complex of
soil invertebrates varies throughout the
season.With the growth of xerophytic habi-
tats, the number of earthworms in the
community is reduced.The complex of soil
invertebrates is represented by three
trophic groups: phytophages, zoophages
and saprophages. Saprophages dominate
everywhere. The prevalence of saprophag-
es persists throughout the growing sea-
son.Indicators in dark brown soils are
wireworms from the family Tenebrionidae.
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3p TuNKe X3He Uapa-Luoupblp ToMbipalla C3MKEeC KesleTl K;apalpKTLL >Kasrbl
MesillepLULl KecraH 60MbIHLWa Tapanybl 3epTTena” K;apalpkTily MakcumMandbl mesnwepi —
3,68%. TonblpauTarbl K;apalllpKTLy, Meswepi MeH ToMbipal, OMbIPTLACLI3AAPbIHbIL, CaHbI
apacblHAa HauTbl 6annaHbIC 6ap eKeHAT aHbiUTanabl. Byn mesoayHaHbIL, Xanbl Lypambl
Typasibl MafliMeTTepAl cunatTay YiiH nawaaniaHyra MYMKIHAIK 6epeTil KepceTrawl. Kapatiipik
Menwepi  3,68% LypauTbIH, Lapa-LoLbIp ToMblpauTapabll, >Xoraprbl UabaTTapblHOArbI
Liapawlipik MesilepLuil, Tonbipay, Me3otayHacbIHbIL, Meslleplie 3cepi  LapacTbipbiipl,
TonblipaL, Me3othayHacbIHbIL, CaHbl 28 TYp/M2uypaabl. Kapa-LoLbIp TonbipaLTarsl re0bMoHTTap
TOObIHbIL, HEN3N eras —XkayblH LypTbl (Lumbricus) 60nbin Tabbuiaabl. Onapabil, TorbipawTarsl
Korapbl MesLepi, TonblpauTarb! Lapawlipik MesiLLepiHiL, )Korapbl X3He LypbUibIMbIHbILL KaLChl
6onybIMeH e3apa 6GannaHbICTbl. KopluaraH opTaHbIl, XUMUS/bIL, LypaMblHbIL, TOMbIpaLTbIL,
(prsmKanbIy, LaCMeTTepPIHIL, e3repyi opraHn3mMaepaL, caHbl MeH TYP/iK LypamMbIHbIL, e3repyLue
9KesIeTiHI aHbILTaabl.

TYiAHGO cB3aep: Me3othayHa, TonbIpal, MUKpoarperaTTap, brokepceTraLl.
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JocTbik 13, KazaxcTaH, e-mail: turar.83@mail.ru

V3yyeHo obLuee cogepXaHue rymyca B pacripefesieH1My no npouiio, cooTBETCTBYIOLLEe
KaXXA0My TUMY U TEMHO-KOPUYHEBOU MoYBe; MakCUMasibHOe cogepXkaHme rymyca —3,68 %. YcTa-
HOBJ1EHO, YTO CYLLECTBYET YeTKasA KOPPensaumnsa Mexay cogepyxaHmem rymyca B royse v YMc/ieH-
HOCTbI0 MOYBEHHbIX 6ECMO3BOHOUYHbLIX, YTO MO3BOSISET MCMO0/1b30BaTh AaHHbIEe 06 06LLeM cocTaBe
Me3o(ayHbl O/15 XapaKTePUCTUKN U 3TOro nokasaresib. PaccMOTpeHo BAUsHME cofepXXaHns ry-
Myca Ha cofiepXkaHue noyBeHHoU Me3odayHbl Ha TEMHO-KOPUYHEBOM MOYBE C COAEPXaHNEM Ty-
Myca B BEPXHUX C1osX 3,68 %, YNCMIEHHOCTb MOYBEHHOM Me30gayHbl cocTaBuia 28 Bngos/m2
OCHOBHbIM MNpeAcTaBUTESIEM FPyMMbl Fre0OMOHTOB B TEMHO-KOPUYHEBOW MOYBE ABJISIOTCA A0XK-
OeBble yepBun (Lumbricus). VIX BbICOKOe cofiepyXaHne B rNoyBe KoppesimpyeT C BbICOKUM coaepyka-
HVMEM rymMyca 1 XopoLlen CTPYKTYPOU MOYBbI. YCTaHOBJIEHO, YTO N3MEHEHME XMMNYECKOI0 COCTa-
Ba OKpY>kalollen cpebl, PU3NYECKUX CBOUCTB MOYB MPUBOOUT K U3MEHEHUIO YUCIIEHHOCTU U
BWO0BOI0 COCTaBa OpraHnU3mMoB.

KrntoueBble coBa: Me3oayHa, Nnoysa, MMKpoarperaTbl, 6MONHANKATOP.
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