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Abstract. The paper presents the results of the impact of pesticides on the biological activi-
ty of soils, as well as an environmental assessment ofthe state of meadow-chestnut soil in 4thcrop
rotation with the establishment of diagnostic indicators that reduce biological activity. Physical,
chemical and biological properties of soils under crops of fruit-bearing crop rotation (corn, bar-
ley, rapeseed, soy) in the meadow-chestnut soil of the South-east of the Republic of Kazakhstan
were studied. The results of chromatographic analysis of soil samples for the content of pesticides
are shown. A study of meadow-chestnut soils by the degree of change in biological activity was
conducted to determine their relative resistance to pesticide contamination. The obtained data
revealed the degree of resistance of meadow-chestnut soils to pesticide contamination. The spe-
cies of soil invertebrates, as well as soil enzymes that should be used as bioindicators for monitor-
ing the contamination of meadow-chestnut soils with pesticides, were identified. The results ob-
tained will expand knowledge about changes in the biological activity of meadow-chestnut soils

under the influence of pesticide contamination in the ecosystems of South-East Kazakhstan.
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INTRODUCTION

Agricultural production in modern
circumstances is impossible without the
use of pesticides. Recognizing the undoubt-
ed positive effect of the use of pesticides in
various spheres of human economic activi-
ty, data are gradually accumulating on the
negative consequences of using such
drugs [1].

Regardless of the form and method
of application, pesticides enter the sail,
accumulate in it, and affect soil biota. The
need to study the interaction of pesticides
with soil fauna is due to the crucial role of
soil organisms in creating soil fertility and
soil detoxification from xenobiotics [2].
Therefore, the development of a microbio-
logical method for soil treatment from pes-
ticides is important [3]. In this regard, the
search and construction of microbial
strains —destructors of pesticides and their
introduction into natural ecosystems are
underway [4-7]. It also seems relevant to
replace toxic pesticides with new type of
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drugs that are less polluting and can col-
lapse under the influence of soil organ-
isms.

In our studies, we set ourselves the
task of identifying the effect of pesticides
on the abundance and species composition
of soil invertebrates in south-east Kazakh-
stan.

As you know, the level of potential
soil fertility depends not only on quantita-
tive and qualitative indicators of the con-
tent of humus and the complex of nutrients
that determine its nutritional regime, but it
is also determined by biological activity.

A lot of work has been devoted to the
study of the role of biological activity in the
soil-forming process, in the decomposition
of organic substances and the influence of
human activities on changes in soil fauna.

Currently, soil pollution with pesti-
cides has become global. Their entry into
the soil in large quantities primarily affects
the biological properties of the soil: the
number of soil animals decreases, inverte-


mailto:otdel_nauki8@mail.ru

Brnonorusa noys

brates of the saprotrophic layer die, in
which the consumption and decomposi-
tion of organic residues occurs. In contam-
inated soils, along with microorganisms,
such indicators of humus content and soil
pH regulators as earthworms die. The cal-
cium carbonate produced in earthworms
in the glands neutralizes the soil acids
passing through the digestive tract of the-
se animals, therefore, the coprolites se-
creted by them have a higher pH value
than soils. Bacteria abundantly develop in
coprolites. Coprolites are centers of for-
mation of specific associative microbial
communities.

For most soil invertebrates, the lim-
its of resistance to increased pesticides are
quite large.

Pesticides are an environmental fac-
tor that has emerged in nature due to the
widespread use by humans of foreign com-
pounds to control weeds and pests of culti-
vated plants. Pesticides can change the
biological properties of soils, partially dis-
rupt or lead to a complete loss of their fer-
tility. In addition, pesticides also change
the more conservative features of ecosys-
tem soils, such as the humus state, struc-
ture, and pH.

Among other soil types, meadow-
chestnut soils have a relative degree of re-
sistance to pollution in general and to pes-
ticides. However, they are not always able
to withstand the effects of pollutants.
Meadow-chestnut soils play a significant
role in agricultural production in south-
east Kazakhstan and throughout the coun-
try, therefore, a decrease in their fertility
because of contamination with chemicals
is a dangerous trend.

The impact of pesticides, as well as
an environmental assessment of the state
of soils in the biocenoses of the region's
ecosystems, is carried out by establishing
several diagnostic indicators that reduce
biological activity. These indicators are
widely used in monitoring the pollution of
ecosystem soils with pesticides. The above
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is one of the most important aspects of the
relevance of the selected topic.

When soil is contaminated with pes-
ticides, a decrease in the number of micro-
mesofauna is observed. However, not in all
cases a decrease in the number of soil in-
vertebrates was observed. We noted an
increase in the total number of mesofauna.
This is due to the death of sensitive inver-
tebrates and the active development of
resistant forms [8].

An increase in the number due to
soil pollution with various pesticides is
characteristic of microscopic fungi Fusari-
um oxysporuni, Phoma niarchalii. They
have less sensitivity to the effects of these
substances. The stability of fungi is ex-
plained by their physiological characteris-
tics. In the process of life, they secrete or-
ganic acids, which neutralize the toxic ef-
fect of pesticides, forming complexes with
them that are less toxic than free ions [9].

Soil pollution by pesticides leads to
changes in the species composition of soil
microbocenoses. A significant decrease in
the species diversity (by 30 %) of the com-
plex of soil myxomycetes of the families
Reticulariaceae, Cribrariaceae and an in-
crease in the absolute dominance of a
small number of species: Fusarium oxyspo-
runi, Phoma niarchalii. Moreover, unusual
for normal conditions appear in the fungal
community of contaminated soil, obvious-
ly myxomycetes resistant to pesticides of
the classes Dictyosteliomycetes, Protostelio-
mycetes, Myxomycetes.

Myxomycetes with phytotoxic prop-
erties often become dominant, which neg-
atively affects seed germination and the
development of plant seedlings. The effect
of pesticides on the amount of yeast in the
soil, as well as on the green parts of plant
seedlings. An increase in the number of
epiphytic yeast from 6 million/g to 22.5
million/g indicates a low state of vegeta-
tion in contaminated areas [10].

The novelty of our research, in con-
trast to the available works in the scientific
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literature, is based on the study of the ef-
fect of the main agricultural practices on
the physicochemical and biological proper-
ties of soils in southeast Kazakhstan. In
Kazakhstan, physicochemical and biologi-
cal studies of soils are fragmented, while
scientific knowledge of the management of
modern soil-forming processes in tradi-
tional and agro-technical systems of farm-
ing and increasing soil fertility in Kazakh-
stan requires a systematic study of soil fau-
na in conjunction with physical-
geographical, pedagogical ecological and
human factors.

Similar studies are carried out in
neighboring countries [11-13] in various
soil and climatic conditions. So, in the
south-east Russia, in Belarus, data are pre-
sented on the nature of the action of pesti-
cides on populations of soil complexes. The
ambiguity of the reactions of soil organ-
isms using preparations of different chemi-
cal nature and different directions of action
is shown. The characteristics of bioassay
and bioindication methods for the pres-
ence of pesticides in the environment are
described. A distinctive feature of our stud-
ies from existing works in the scientific
literature is the study of the physicochemi-
cal and biological properties of soils under
crops of crop rotation (corn, barley, rape-
seed, soybeans) on meadow chestnut soil
in the southeast of the republic, which
makes it possible to determine soil pollu-
tion by heavy metals , pesticides and radio-
nuclides.

The main function of enzymes in
contaminated soils is to transform pollu-
tants to simple and less toxic products [14].
The high practical importance of soil en-
zymes is determined by technogenesis,
urbanization, climate change, which con-
stantly negatively affect the soil and the
environment as a whole [15].

As a result of the studies, an assess-
ment was made of the degree of sensitivity
to various chemical elements of pesticides
on the biological activity of soils. The re-
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sults obtained suggest that, in contrast to
abundance indicators, the species compo-
sition of soil organisms can be used as a
criterion for a qualitative assessment of
the degree of pesticide exposure to soil.
OBJECTS AND METHODS

Field experiments were laid in the
UOS ‘Agrouniversitet” on irrigated mead-
ow - chestnut soil in a 4-field crop rota-
tion, deployed in space and time with alter-
nation: 1 —corn; 2 —-soybeans; 3 -rapeseed;
4 -barley.

In soil samples, the determination
according to generally accepted methods is
humidity using the gravimetric method,
total humus according to V. Tyurin, specif-
ic gravity - by the pycnometric method,
bulk mass using Kachinsky drill, general
porosity —-by the calculation method to de-
termine biological indicators: soil mesofau-
na - the method of manual disassembly
according to Gilyarov [16].

The activity of soil enzymes
(dehydrogenase, urease, invertase) accord-
ing to the method of A.Sh. Galstyan [17]
and the method of Hoffmann and Pallaufin
the modification of F.Kh. Khaziev [18].

When determining insect larvae, the
identifier of insect larvae living in the soil
is used [19].

Method for determination of pesti-
cide residues.

The determination of the active sub-
stances of imidacloprid and lambda-
cyhalothrin was carried out by chromato-
graphic analysis methods.

The determination of imidacloprid
was performed by high performance liquid
chromatography with diode-matrix detec-
tion. Liquid chromatograph with an Agilent
1100 diode array detector (Agilent, USA).
Chromatography conditions: steel column
XDB-C18 with a length of 150 mm, an in-
ner diameter of 4.6 mm and a grain size of
5 microns. The column temperature was
250C, the mobile phase was acetonitrile:
H:0 in a ratio of 50:50, the flow rate of the
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eluent was 1.0 ml/min, and the working
wavelength was 280 nm. The volume of
injected aliquots of the standard and ana-
lyzed solutions of 20 ul The retention time
of imidacloprid is 1.58 +0.05 min (Figure 1).

The range of detectable concentra-
tions is 0.1 -1.0 Mg/ml. The detection limit
of imidacloprid is 0.005 mg/l. The detec-
tion limit in the analysis of imidacloprid
was calculated by determining the signal-
to-noise ratio in samples with a known
concentration of imidacloprid.

Quantitative determination of lamb-
da-cyhalothrin in the samples was carried
out by gas chromatography with mass
spectrometric detection from liquid ex-
tracts in hexane. Gas chromatograph with a
mass spectrometric detector
6890N/5973N (Agilent, USA), equipped
with a Combi-Pal autosampler (CTC Ana-
lytics, Switzerland) with the ability to auto-
mate the injection of liquid samples.
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Chromatography was performed us-
ing a J&W DB-35ms capillary column
(Agilent, United States) with a length of 30 m,
an inner diameter of 0.25 mm, and a film
thickness of 0.25 yw at a constant carrier
gas velocity of 1.0 ml/min. The volume of
the sample introduced into the injector of
the gas chromatograph is 2 [J1 The sample
was injected in the non-dividing mode at
an injector temperature of 2700C

Detection limits: lambda-cyhalothrin
in the soil - 0.007 mg/kg. The detection
limits of the method for determining lamb-
da-cyhalothrin in samples were calculated
by determining the signal-to-noise ratio in
samples with a known concentration of
lambda-cyhalothrin, then calculating the
concentration of lambda-cyhalothrin cor-
responding to a signal to noise ratio of 10/1.
The completeness of extraction of lambda-
cyhalothrin from the soil is 88 %.

Figure 1 -Chromatogram of the retention time of the calibration
solution of imidacloprid (C = 10 Mg/ml)

The program for heating the column
of a gas chromatograph: initial tempera-
ture 400C, heating to 2800C at a speed of
150C/min (shutter speed 5 min). The total
chromatographic time was 21 minutes. The
temperatures of the quadrupole and the
MSD ion source were 150 and 2300C, re-
spectively. The retention time of lambda-
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cyhalothrin at given chromatographic pa-
rameters is 18.1 0.2 min (Figure 2).

Mass spectrometric detection of
lambda-cyhalothrin was carried out in the
monitoring mode of the selected m/z (SIM)
ions - 181, the ion registration time was
100 ms. The mass spectrum of lambda-
cyhalothrin is shown in Figure 3.
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Figure 2 —-Chromatogram, retention time and spectrum of the calibration
solution of lambda-cyhalothrin (C = 10 Mg/ml)
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Figure 3 -Mass spectrum lambda-cyhalothrin

RESULTS AND ITS DISCUSSION

As a result of studies, it was found
that when pesticides were contaminated,
the number of soil invertebrates in the
studied meadow chestnut soils in most
cases decreased. The most sensitive to soil
pollution by lambda-cyhalothrin were
Chrisomelidae Elateridae, Chloropidae,
Pyraustidae.

The meadow chestnut soils of the
foothill plain of Zailiysky Alatau have a
dark chestnut color of the humus horizon,
the thickness of which reaches 30-40 cm.

The morphological description of the
section laid in the experimental plot is giv-

en below. The section was laid south of the
central estate of the village of Saymasay,
Enbekshikazakh District, Almaty Region in
the «AgroUniversity».

Relief: piedmont plain, soil boils
(HCI) from the surface over the entire pro-
file.

It can be seen from the morphologi-
cal description of the section that the pro-
file of meadow - chestnut soils is stretched,
moisture increases with depth, rust spots
are noted in the lower horizons, the humus
horizon is well structured, and medium
compacted.
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dark gray, moist, medium compacted, finely lumpy, strongly penetrated

dark gray, moist, finely lumpy, denser than overlying, earthworm pas-
sages and their coprolites are found in abundance, porous, heavy
loamy, transition to the next horizon is clear in color, penetrated by

grayish, moist, compacted, finely lumpy, porous, many moves of earth-
worms and their coprolites, as well as rodents, the moves of mice are
filled with humus, cut by the roots of plants, heavy loamy, transition to

light gray, moist, wet below, porous, finely granular lumpy, coprolites
of earthworms are rare, cut by the roots of plants, heavy loam, rare rust

why the ratio of humus carbon to total ni-

Apah
0- 24 i . .
04 by roots, loamy, transition to the next horizon clear in color
24 32
A 8
roots
32-59
27 . . .
B the next horizon is gradual in color
59-103
45 .
BC spots, with 103 cm ground water
According to the granulometric com-
position, the described soil belongs to

heavy loamy, coarse dust. Particles larger
than 3 mm are in most cases absent. The
content of coarse particles is also insignifi-
cant. In the distribution of them along the
profile, no definite pattern is observed.
Coarse dust predominates. The distribu-
tion along the profile of the silt fraction in-
dicates a noticeable predominance of fine
particles in the middle and lower layers of
the soil.

The heavy particle size distribution
determines the unfavorable physical prop-
erties of the soil: stickiness in the wet state,
compaction and hardening upon drying,
which in turn leads to high resistance dur-
ing plowing and to a clumpy surface of the
field. Meadow - chestnut soil is character-
ized by moderate humus content.

The following regularity should be
noted in the distribution of humus along
the profile: its relatively high content in the
upper horizon sharply, more than doubles,
decreases upon transition to the next sub-
arable horizon. A further decrease in the
humus content occurs gradually, stretching
to a considerable depth.

The content of gross nitrogen in the
soil is low and amounts to 0.12 %, which is

trogen is wide. In this case, it varies be-
tween 10-12, that is, a wider (as compared
to zonal soils) ratio of humus carbon to to-
tal nitrogen in comparison with zonal ana-
logues.

The gross content of phosphoric acid
in the humus horizon does not go beyond
0.13-0.21 %, which characterizes a low
level of security.

The amount of CO. varies from 5.82
to 7.35 %, with a minimum in the upper
horizon and a maximum in the lower. An
increase in the percentage of CO. with in-
creasing depth occurs gradually, which is
apparently associated with hydrogenic ac-
cumulation.

The results of the analysis of water
extraction (Table 1) show that the arable
and subsurface horizons of the described
soil are not saline, but at the same time
there is a small but toxic amount of normal
carbonates in the lower horizons, which
leads to weak salinization of the soil and an
average degree of alkalinity of the soil solu-
tion. The dry residue in the upper horizons
does not exceed 0.166 %. The maximum
saltis in the middle of the profile.

This distribution indicates the pull-
ing up of water-soluble salts from deep ho-
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rizons. Of the anions, the HCOs- ion pre-
vails with a low content of sulfate and
chlorine ions. It should be noted that nor-
mal carbonates are found in the profile. Its
amount along the profile is unevenly dis-
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tributed. They are absent in the humus
horizon (0-32 cm), its content in the par-
ent rock is not high, and in the middle part
of the profile it is within the toxicity range
for plants (> 0.001 %).

Table 1 -Data of the water extract of the soil section of the meadow - chestnut soil

Indicators
Depth, cm 0-24
pH 7.8
Dry residue, % 0,166
CO: 25 mEq _
%
HCOs:5 mEq 0,9788
% 0,0597
Cl- mEq 0,0790
% 0,0025
S0.2- mEq 0,4201
% 0,0203

The amount of sodium absorbed
from the number of absorbed bases in the
humus horizon is less than 5 %. But at the
same time, it should be noted that the in-

Values
24-32 32-59 59-103
7,9 8,1 8,3

0,173 0,184 0,269
~ 0,0038 0,0140

0,125 0,465

0,8361 1,774 2,033
0,0512 0,1082 0,1242
0,0674 0,1174 0,1493
0,0020 0,0035 0,0045

0,488 0,292 0,291
0,0235 0,0141 0,0142

creased content of magnesium in the pro-
file and sodium in the lower part, the se-
cond half-meter layer allows us to attribute
these horizons to slightly saline.

Table 2 -The Composition and content of the absorbed base in meadow - chestnut soil

Depth, The amount of absorbed bases in mEq / Content of the amount, %
om 100 g of soil Cat2 Zé o Na+
0-24 18,30 76,7 21,9 1,8
24-32 18,80 64,0 32,0 4,3
32-59 16,20 74,5 19,0 75
59-103 12,45 72,7 16,3 11,6

The data in Table 2 show that the
amount of absorbed bases will be 18-16 mEq
in the upper horizons, with a predomi-
nance of calcium. Its content reaches 64-
77 % of the total absorbed bases.

Figure 4 shows quantitative indica-
tors of the most important physical and
water - physical properties of meadow -
chestnut soils. The specific gravity ranges

from 2.65-2.76 g/cm3 gradually increasing
with depth.

The bulk mass of the upper horizons
is relatively small 1.22-1.26 g/cm3 its
sharp increase is observed only from a me-
ter depth. In this regard, the overall porosi-
ty of the upper horizons is rather high 53-
52 %. Compaction begins with a layer
deeper than 80 cm.
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Figure 4 —-Physical and water - physical properties of meadow chestnut soil

The maximum field moisture capaci-
ty in the upper twenty-centimeter layer of
the soil is low 26.4-27.2 %, with a depth its
value decreases to 22.4 %. The maximum
hygroscopicity due to the heavy particle
size distribution reaches 5.03 % in the up-
per horizons, decreasing with a depth of
4.42 %.

Data on the determination of water
permeability allow us to note that soails,
despite the heavy particle size distribution,
have a satisfactory absorption rate, the av-
erage coefficient of water permeability on
virgin soil is 0.9 mm/min, which is facilitat-
ed by well-defined macroaggregation and
high porosity.

The humus content in the arable
horizon is 4.48%, which gradually decreas-
es with depth. The content of total nitrogen -

0.219 % of phosphorus average -0.183 %.
According to the availability of accessible
nutrients, the soils of the experimental plot
are characterized as medium-sized with
easily hydrolyzed nitrogen -87 mg/kg and
high potassium -435.4 mg/kg According to
the content of mobile phosphorus, it be-
longs to the group of low-secured -
26 mg/kg of soil.

The physicochemical parameters of
the meadow - chestnut soil selected from
the village of Saimasay, Almaty region,
were determined.

We found that the decrease in soil
humus content is explained by its minerali-
zation by soil invertebrates, as well as the
toxicity of the studied pesticides -imidaclo-
prid, lambda-cyhalothrin (Table 3).

Table 3 -The effect of pesticides on the content of humus in meadow chestnut soil %

Soil pesticide content

Pesticide D“drzt)'lon' Control 1MPC 10MPC 100 MPC  HCPus
Imidacloprid 7 2,85 3,01 3,23 3,19 0,27
30 2,84 2,85 2,91 3,00 0,32
180 3,20 3,05 3,10 0,34

HCPos 0,27 0,26 0,24 0,28
Lambda- 7 2,88 3,02 3,10 3,06 0,34
cyhalothrin 30 2,84 3,14 3,42 3,15 0,32
180 3,19 3,26 3,23 0,29 0,35

HCPos 0,26 0,29 0,40
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Contamination of meadow-chestnut
soil with pesticides in several experimental
variants influenced even such a stable indi-
cator as the content of humus in the soil.
Moreover, the values of the soil humus con-
tent in some decreased from 4 % to 2.7 %.
This decrease in humus content depends
not only on the activity of soil inverte-
brates, but also on the action of oppressed
representatives of soil invertebrates of the
saprotrophic level, preparing organic resi-
dues in the soil, to the activities of destruc-
tors.

As a result of the studies, the effect
of pesticides on dehydrogenase, invertase,
and urease was established. Pesticides in
most cases inhibited the action of the stud-
ied enzymes. The average values calculated
using the NDSO5 analysis of variance re-
vealed that, when contaminated at a dose
of 1 MPC and 10 MPC, the dehydrogenase
activity in meadow chestnut soil was sig-
nificantly higher than in the control
(without contamination), and at a dose of
100 MPC it was lower. This dependence is
observed on the seventh day from the on-
set of pollution. On the thirtieth day from
the onset of pollution, another dependence
is observed: the dehydrogenase activity in
soil samples is significantly higher at a
dose of 1 MPC and 10 MPC, as well as in
100 MPC. Almost the same dependence is
observed with the action of lambda-
cyhalothrin.

An analysis of the data on the
mesofauna on the studied experimental
variants (meadow - chestnut) showed that
the common species are insect larvae from
the family Carabidae, Scarabaeidae, Formi-
cidae, since these species have plasticity
(the ability to inhabit a wide variety of bio-
topes). The dominant species are insect
larvae -Formicidae, Scarabaeidae.

It was established that the quantita-
tive and qualitative composition of the soil
mesofauna is associated with a specific soil
type, it turned out that the larvae are from
the family Chrisomelidae, Elateridae, and
Chloropidae, Pyraustidae are associated
with more humus-rich, moisture-rich soils
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(meadow - chestnut soils). Mesofauna,
along with other soil characteristics, may
well be used as a bio-indicator. It has been
established that the species composition of
soil organisms can be used as a criterion
for a qualitative assessment of the degree
of impact of pesticides on soils.

As a result of the studies, an assess-
ment was made of the degree of sensitivity
to various chemical elements of pesticides
of certain types of invertebrates: Formici-
dae, Scarabaeidae, Chrisomelida, Pyrausti-
dae. The results obtained suggest that, in
contrast to abundance indicators, the spe-
cies composition of soil invertebrates can
be used as a criterion for a qualitative as-
sessment of the degree of impact of pesti-
cides on the soil.

It was revealed that soil pollution
with pesticides leads to changes in the
functioning of soil invertebrates. Soil pollu-
tion with pesticides leads to a change in
the structure and composition of soil in-
vertebrate complexes, which is manifested
in a decrease in species diversity and a
change in the occurrence of species. When
conducting research, the phenomenon of
"concentration of dominance" was ob-
served, i.e. preservation in the soil of only
some types of mesofauna of soils with high
occurrence  (Formicidae, Scarabaeidae.).
We found that under the influence of the
same pesticides, the similarity of mush-
room complexes in different zonal soil
types increases. Thus, there is a danger of
destroying the primary and the formation
of atypical for natural soil-ecological con-
ditions communities of microorganisms
under the influence of high levels of pollu-
tion.

We found that pollution with chemi-
cals affects the activity of biochemical pro-
cesses in the soil. They alter its enzymatic
activity. According to the degree of re-
sistance to pollution, the enzymes studied
in meadow - chestnut soil are located as
follows: dehydraginase> invertase> urease.

Pesticides inhibit the activity of soil
invertebrates. Contamination of meadow-
chestnut soils with pesticides in several
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experimental variants influenced even such
a stable indicator as the content of humus
in the soil. In our opinion, the decrease in
humus content depends on the action of
oppressed representatives of soil inverte-
brate animals of saprotrophic level. These
include the following representatives of
soil invertebrates: the Lumbricidae family.

Our results indicate that according to
the number of individual groups of
mesofauna (phytophagous, zoophages, sa-
prophagous), it is impossible to identify
significant differences in the effect of pesti-
cides on the soil at concentrations several
times higher than the MPC. Significant
changes in numbers are detected only
when the concentration of the pollutant is
two orders of magnitude higher than the
MPC [20].

CONCLUSIONS

1 Pesticide contamination leads to a
decrease in the biological activity of mead-
ow-chestnut soil, resulting in a change of
the following indicators: an increase in pH
from 7.45 to 7.6, changes in the absolute
density of representatives of soil animals:

Formicidae, from 16.5 to 0.85 ind./m2
Scarabaeidae from 135 to 0.7 ind./m2
lumbricide from 22.3 to 0.9 ind./m2

change in soil enzyme parameters: dehy-
drogenases from 7.3 to 8.1 %/g, invertase
from 15.1 to 23.5 %/g.

2 Based on the studies, it was estab-
lished that the meadow - chestnut soil of
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the foothill zone is well provided with or-
ganic matter and the initial humus content
in the soil at the beginning of the studies is
quite high both in the arable (4.44-4.65 %)
and in the subsoil layer (4.41 -4.50 %) for
all options and crop rotation fields. The
influence of fertilizers and crop rotation on
the dynamics of humus was determined at
the end of the study.

3 It has been established that con-
tamination with chemicals affects the activ-
ity of biochemical processes in the soil.
They alter its enzymatic activity. According
to the degree of resistance to pollution, the
enzymes studied in meadow chestnut soil
are located as follows: dehydraginase> in-
vertase> urease.

4 The toxic effect of pesticides on the
biological activity in the ecosystem mani-
fests itself in the first time after pollution,
when their number in the soil decreases
significantly. These include representatives
of the families Chrisomelidae, Elateridae,
Chloropidae, Pyraustidae.

5 Pesticides inhibit the activity of soil
invertebrates. Contamination of meadow-
chestnut soils with pesticides in several
experimental variants influenced even such
a stable indicator as the content of humus
in the soil. The decrease in humus content,
in our opinion, depends on the action of
oppressed representatives of soil inverte-
brates of the saprotrophic level, Lumbri-
cidae.
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TYyLWwH
3.ATykeHoBal, MP. MamegoBa2 M.B.AnnmxaHoBa2

KA3ALCTAHHbIH, OH, TYCTIK-LUbIFbICbIHAAFbI TOTMNbIPAK; OMbIPTUACBLI3AAPLIHbIH,
CAHbl MEH TYP K¥PAMbIHA MECTUWVATEPALL, 3CEP1

1 9.0. OcnaHoB aTblHAarbl K,asay TonbipalTaHy )XaHe arpoxXumMmms rblibiMn 3epT -
Tey MHCTUTYTbI, 050060, AnmaThl U, afib—®apabu gayr. 75B, LlasaucTaH

20n-®apabu atbiHgarbl Kasay ¥n1TbigyHnBepcnTeTy 050070, AnMaThbl L, a/lb—
®apabu gaur. 71, K,a3zauctaH, e-mail: otdel_nauki8@mail.ru

KymbICTa necTyuuaTepall TombIpak;Thly 6uoniornsanbik  6enceHallirie acep ety
HITWXKesniepi Ken”pbireH, coHdam-akK 6uonormsanbik 6enceHAllKT TemMeHOETETIH ayar—
HOCTUKaS/IbIK KepceTKilwTepai 6enriziel oTbipbIn, 4 ericTikre aybicnasibl enc anHa/IbIMbIHAAT bl
WaNrbIHAbIK-KallTaH ToMblparbIHbIL, XXan—"LUHe 3KO/0russbIiK 6ara 6epinigi. Pecny6/imkaHblL,
OUTYCTIK-WhbIFbICbIHAAFbI  WaMrbIHAbI-KALLTaH  ToMblparbiHAA >KeMic-aybicnasibl  eric  ga-
Kbl1AapbiHbIL, (OKYrepi, apna, panc, cos) Hen3wAaen TomnbIpaKTbil, (GU3NKa-XUMUASBIK X3He
6uo/I0rVAbIK KacneTTepi 3epTTengi. Tonblpak YArifepiHAeri nectymumarepaly, KypamblHa
XpomMaTorpaguanbiK TangayblHbIL, HITWKenepi kKepceTbireH. LanrbiHAbl-KalmaH Torbl-
pakTapblHa oflapAbiy, NecTUuMATepMEH JlacTaHyblHa KaTbICTbl TypaKTbUbIFbIH - aHbIKTay
MakcaTbIHAa 610N0rMabIK 6enceHAiNiKTIY, e3repy Aapexxeci 6ovbliHLIA 3epTTey XKYprisingi.
ANbHIaH [epekTep WarbiHAbI-KAlWTaH TonblpaKTapbiHbIL, MecTUUMATEPMEH JlacTaHyblHa
TYpPaKTbUIbIK A3PEXeCLll aHbillTayra MYMKIHAIK 6epai. TonbIpakKTblK OMbIPTKAaCbI3  YKaH—
yapnapabll, TYpnepi, coHAan-aK Wa/rbiHAbI-KalTaH TOMbIpaKTapbIHbIL, NecTuuMaTepMeH
NacTaHyblH MOHUTOPUHriNiey YLiH 6MoMHOMKATOp peTiHAe NanfasiaHy KaxeT TOoMbIpaKTbIK
hepmMeHTTEpP aHblKTa/labl. AubiHraH H3Twkernep KasakcTaHHbIL, OUTYCDK-WbIFbIC  3Ko-
XYVenepiHae nectuumaTepMeH flacTaHyAbll, 3CepiHEH LLa/MbIHAbI-KALTaH TOoMbIpaKTapbIHbIL,
6ronoruanbik 6enceHallinHuy e3repyi Typasibl 6iiMail KeuenTyre MYMKIHAIK 6epea;.

TwiMdi  cB3gep: LWanrbHAbI-KOUBIP Tonblpak, MecTyumaTep, MesogayHa Tonbipak,
6ronorvabIK 6enceHabLK, 3KOIOMUS, XpoMaTorpaguaibIK Tasgay.

PE3IOME

3.ATykeHoBal, MP. MamepnoBa2 M.b.AnvnmxaHoBa2

BAVAHME MNECTULUMNAOB HA UNC/IEHHOCTb U BMOOBOWM COCTAB NMOYBEHHbIX BEC-
MO3BOHOUYHbIX IOIr0O-BOCTOKA KA3SAXCTAHA

1Ka3axckuiZi Hay4YHO-M1CcCeaoBaTe/IbCKNIA MHCTUTY T MOYBOBEAEHUS U arpOXUMUN
MMeHn Y.Y.YcnaHoa, 050060 r. AnmaTbl, np. afib—®apabu 75B, KasaxcTaH

2Kaz3axCK1UiA HaUMOHa/TbHbIAYHUBEPCUTET MMeHN asib—®apabum, 050070, r. AimaThl,
np. anb-®apabu 71, e-mail: otdel_nauki8@mail.ru

B pa6oTe npuBeaeHbl pe3y ibTaTbl BO3OASUCTBUS NMECTULAOOB Ha G1OSIOMMYECKYI0 aKTUBHOCT
MoYB, a TaK>Ke [aHa 3KOSI0rMYECKas OLIEHKA COCTOSIHMS JTyrOBO—KaLLITaHOBOW MOYBbIB 4-X MOSIbHOM Ce-
B0O060POTE C YCTAHOB/IEHVEM AMArHOCTUYECKMIX MOKA3aTesIELA CHXKAOLLIMX GU0TOMNYECKYHO aKTVBHOCTD.
N3yueHbl U3NKO—XUMNYECKME U 6UOOrMYECKME CBOMCTBA MOYB MOA Ky/IbTypamMu Ms1040CMeH-
HOro ceBoo6opoTa (KyKypysa, SSluMeHb, parc, cosl) Ha JTyroBo-KallTaHOBOW MoYBe 0ro-BOCTOKA
pecry6/MKK. MokasaHbl pe3y/ibTaTbl XpoMaTorpadryeckoro aHasin3a nouBeHHbIX 06pasLoB Ha
cogepXKaHve NecTuumMaoB. MpoBeaegHo vcc/ieoBaHME JTyTroBO—KaLLITaHOBbIX MOYB MO CTeneHW U3MeHe-
HUS BUOSIOrNUECKOM aKTUBHOCTY C LIE/TBHO OMpeaesieHNs X OTHOCUTESTbHON YCTOMUMBOCTU K 3arpss-
HeHWo NecTUUMaaMu. MonyyeHHble AaHHbIE MO3BO/IN BbIBUTL CTENEHb YCTONUMBOCTM JTyTOBO-
KaLUTaHOBbIX MOYB K 3ar psi3HEHMIO NeCTULMAAMU. BbIsiB/IEHbI BUAbI MOUBEHHBLIX 6ECMO3BOHOUHBbIX
YKMBOTHBIX, a TaK e MoYBeHHble (PepMeHTbI, KOTOpble Heo6XoAUMO MCM0/1b30BaTh B KaYecTBe
GUOVHAOVKATOPOB /19 MOHUTOPUHIa 3arpsi3HeHWs1 J1yroBO-KalLTaHOBbIX MOYB MECTULMAAMM.
MosyyeHHble pe3y ibTaTbl MO3BOSIAT PACLUMPUTL 3HAHUSI 06 U3MEHEHNN GMOSI0rMYECKON aKTUB-
HOCTW JTyroBO—KalUTaHOBbIX MOYB Mo, BAISIHVEM 3arpsisHeHMs NMecTULMAAMN B 3KOCUCTeMax
Oro—-BocToKa KasaxcTaHa.

KrioueBble ¢/10Ba: JIyroBO—KalTaHoBasl MoYBa, MeCTULAb], Me3odayHa MouB, G1oIoryueckast ak-
TVIBHOCTb, 3KO/10MUSI, XPOMaTOrpainueckmum aHasms.
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