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AbstrOact. Considering that a soil genofund of Azerbaijan on presence of various types
(mountain-meadow, mountain-meadow-steppe, mountain-forest yellow earth, mountain-forest
brown, mountain-forest brown, meadow-steppe, grey-brown, grey earth and meadow-grey earth,
etc.) with the morphological, physical and chemical and biological features as it is known are
formulated. The protection of these unique natural resources is relevant for soil scientists in
Azerbaijan. The aim of the research - to study virgin and anthropogenically modified individual
types of soils, to identify changes that have arisen in the genetic horizons associated with
agrocenoses. The deluvial deposits are characteristic of foothill zones. According to the
granulometric composition is gravel- clayey -loamy, high-carbonate. The ratio of physical sand
[>0.01 mm] to physical clay [<0.01 mm] is 0.6. Proluvial deposits are adapted to the lower part of
the apron. According to the granulometric composition - medium and heavy loamy, carbonate.
Characterized by a higher sand fraction (41.2 + 0.55%), the ratio of physical sand to physical clay-
1.9. In the meter-thick layer of irrigated soils, the granulometric composition is slightly loamy, the
content of the silt fraction -28.3+1.08-31.8+0.83%, physical clay - 63.0+1.8-65+1.1. This is 4-6%
(dry steppe zone) and -3.5% (semi-desert zone), respectively. Depending on the nature of the
irrigation relief, a comparative increase in clayey (4.7%) and light clayey (5.2%) granulometric
composition is observed in irrigated soils. In the granulometric composition changes between the
light loamy, and light clayey (20.6%) mode (57.7%) in the virgin meadow-grey soils, then it
becomes from irrigative loamy to heavy clayey (mode 60.6%). An upper part of profile is
considerably humificated: 1.19 g/cm3 - changing coefficient is 6.88% (dry-steppe zone) and
1.30 g/cm3- changing coefficient is 3.78% (semi-desert). The virgin zonal soils of arid subtropics
are rich in humus. An average statistical quantity of humus in 0 - 25 cm layer is 2.5 - 2.8% in the
dry-steppe, 1.6-2.0% - in the semi-desert zones. Humus gradually rises (newly irrigated--->
irrigated--->ancient--->irrigated) in the process of collecting agro-irrigation reserves, formation
of reserve organic matter in the soil.

Keywords: soil genofund, soil types, granulometric composition, humus, genetic layers.

INTRODUCTION

In various ecological conditions,
characteristic types of soils (mountain-
meadow, mountain-meadow-steppe,
mountain-forest yellow earth, mountain-
forest brown, mountain-forest brown,
meadow-steppe, grey-brown, grey earth
and meadow-grey earth, etc.), with the
morphological, physical and chemical and
biological features as it is known are
formulated. Presence for each type of soils
of specific characteristics as a matter of
fact reflect evolution of these soils in their
dialectic unity with environment. It is

necessary to cancel very important detail
which is connected with an eco-
geographical area of each type of soils.

Along with environmental conditions
development of these soils passes at active
participation biological (vegetation, live
organisms) factors with which is connected
about their fertility and ability to form a
biomass. Fundamental questions of soil
formation, were engaged not only classics
of soil science B.B. Dokuchaev [1], but also
their followers - N.M. Fridland [2],
V.R. Volobuyev [3], V.A. Kovda [4].
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Preservation of virgin soils probably
only in not broken biogeocenoses. The
Primary goal which should be solved at
creation of system of soil standards is
finding-out of their close interrelation with
nature protection actions reference natural
biogeocenoses (reserves, national parks).

For maintenance of stability of
reference soils preservation not only soil
formation factors, but also developed
evolutionary  interrelations between
separate soil differences is necessary.
Usually, such structure of a soil cover is
characteristic for regions, extreme on a
theme or to other ecological factor (to
temperature, humidity, humus, etc.) where
insignificant heterogeneity of the factor
conducts to essential change of properties
of soil.

Thus, at allocation of the basic
standards of soils, for the basic unit
suggest to accept a province it is soil -
geographical or it is soil - ecological
division into districts. As additional
standards suggest to allocate also soil
differences high taxonomic level taking
positions with ecological conditions
changing in a certain direction, soil
creation processes and properties [5]. The
problem of protection of soils is actual for
soil scientists of Azerbaijan.

Research work on studying of soils of
separate regions is done. These researches
were based on main principles of classical
soil science. Thanks to the system
approach, and also the theoretical analysis
of the received results it was possible to
classify republic soils, to make their sys-
tematization according to the internatio-
nal requirements [6-8], studying of geogra-
phical distribution of soils [3, 7, 9, 10]. The
essential importance was got by studying
anthropogenesis - the changed soils. In this
context it was rather studied the virgin and
irrigated cultivated analogues of separate
types of soils, and the arisen changes in
genetic horizons connected with creation
agrosenoz [11, 12] were specified.

Azerbaijan on the to climatic
parameters and ecological conditions
essentially differs from many regions of the
world. Here there are almost many natural
complexes with characteristic (endemic)
soils, a biodiversity and economic activities
of the person. Protection of these unique
natural riches is a nation-wide problem.
The law of Azerbaijan has collected in itself
all stored experience of scale work in the
field of land management and land tenure.
In documents “Soil code of the Republic of
Azerbaijan” H.A. Aliyev accepted under the
direction of the president on August, 8th,
1999 it is said that it is necessary to create
conditions for rational use of the earths
and their protection, restoration and

increase of fertility of the earths,
preservation and environment impro-
vement.

Environments of soils extended in
the republic are available such types which
are dominating, and during too time there
are soils the limited area of distribution.
But having the essential importance, both
for formation native, and for development
in these regions of various agricultural

production.
To soil museum created at the
Institute of Soil Science and Agro

Chemistry, NASA special mission after
protection of soil and other biological
resources, and also carrying out among the
population scientifically - informative
lectures, seminars, demonstration of the
collected material [7, 13].

The scientific novelty of the research
lies in the study of the geographical
distribution of soils, the establishment of
dominant and limited types of soils in the
soil environments of the Republic.

The aim of the research is to study
virgin and anthropogenically modified
individual types of soils, to identify
changes that have arisen in the genetic
horizons associated with agrocenoses. This
is the scientific interest and relevance of
these studies.
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MATERIALS AND METHODS

The object of the research is the soils
of the foothills and plains of the dry
subtropical zone of Azerbaijan (Piedmont
sloping plain, 0.7-1.02, Piedmont sloping
lowland, 0.5-1.09). The research methods
are comparative-geographical (geographi-
cal patterns of distribution of these soils by
granulometric composition, gypsum and
salt by genetic horizons) and comparative-
analytica.

On the plots, soil sections were laid
(the number of profiles in the arid dry-
steppe zone - 36 and in the semi-desert
zones - 26), a morphological description
was carried out, soil samples were taken
from the genetic horizons [14, 15]. In soil
samples, the granulometric composition
was determined by the pipette method
(N.A. Kachinsky in preparation for the
analysis of the soil by the pyrophosphate
method according to S.. Dolgov and
Al Lichmanova), the content of gypsum
and salt - according to E.B. Arinushkin [16].

The statistical processing of the obtained
data was carried out according to B.A.

Dospekhov [17].
RESULTS AND DISCUSSION
In various ecological conditions,

characteristic types of soils are distingui-
shed (mountain-meadow, mountain-mea-
dow-steppe, mountain-forest yellow soils,
mountain-forest brown, mountain-forest
brown, meadow-steppe, gray-brown, gray
soils and meadow-gray soils, etc.), which,
as is known, have their own morphological,
physicochemical and biological features.
The presence of specific characteristics for
each type of soil essentially reflects the
evolution of these soils in their dialectical
unity with the environment [18-20].
Climate, along with parent rocks, plays an
important role in soil formation. Due to the
large number of soil types common in
different zones of Azerbaijan, we will
provide information about climate in the
dry subtropical zone, (table 1).

Table 1- Average annual climate indicators [21-23]

nes | Quan-
Total Radia- coeffi- tity of
Tempe- | radia- tion Precipi- | Evapo- | Fertility cient tempe-
Station rature, tion, balance, | tations, ration, coeffi- (accor- rature
oC ccal/ ccal/ mm mm cient : higher
ding to
cm? cm? than
Buda- 100C
kov)
Absheron 13,6 130 51,3 200 1064 >1,0 0,25 4800
Aghjabadi 14,0 - - 310 - 0,30 3,20 4424
Yevlakh 14,4 129 45,5 278 1139 0,24 4,09 4410
Kurdamir 14,5 134 471 341 1034 0,23 3,03 4410
Goychay 14,0 - - 433 930 0,47 2,14 4410
Imishli 13,8 131 47,1 265 990 0,27 3,73 4347
Aghstafa 13,1 127 47,5 400 - 0,38 2,70 4300
Beylagan 13,8 - - 345 - 0,42 3,32 4221
Aghdam 13,2 133 45,7 460 848 0,54 1,84 4033
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The soil-forming rocks in these
regions are represented by the newest
Quaternary, mainly loose, deposits, which
are products of the weathering of sands-
tones, limestones, calcareous marls, quartz
porphyrites, basalts, Lower Cretaceous

granodiorites, quartz diorites, rocks belong
to the 3th period.

Chalk loamy-gravelly, clayey-loamy
alluvial, and proluvial-deluvial sediments
and sandy rocks are found etc. (table 2).

Table 2 - Average statistical indicators of the granulometric composition in the soil-

forming rocks, %

Soil- Size of particles, (mm)
forming 0,05-

rocks 1-0,05 0,05-0,01 0,001 <0,001 <0,01 > 0,001 <0,01mm
Deluvial 89+1,14 | 29,3091 | 66,4+1,22 | 24,7+1,32 | 62,0£1,45 38,0+1,37 0,61
Proluvial | 20,0+2,57 | 27,3+2,67 | 58,9+3,15 | 20,9+0,64 | 50,6+2,15 49,4+1,6 0,98
Alluvial 40,0+0,55 | 24,3+2,42 | 45,0+2,35 | 15,0+2,30 | 34,7+1,81 65,3+2,76 1,88

Deluvial deposits are adapted to the
foothill zones. And they are represented by
the granulometric composition with gra-
vel-clayey-loamy, high calcareous and more
or less well- sorted materials.

The powder fractions predominated
among the fractions of the granulometric
composition, the ratio of physical sand
[<0,01mm] to physical clay [<0,01mm] is
equal to 0.6 (table 2).

Proluvial deposits are adapted to low
part of the plume. They are calcareous,
medium and heavy loamy in granulometric
composition.

Alluvial sediments develop in the
valleys, in the ancient cones of the river
floats, dry ravines. A mixture of gravel,
sand and clay stratums are found in their
cross-section.

These deposits are characterized by
the higher sand fraction which is 41.2 *
0.55 %, and sometimes it becomes more, a
ratio of physical sand to physical clay is 1.9
in comparison with the previous empty
deposits.

As it is known, the soils are
characterized with the definite appearance
and special morphological structure. V.V.
Dokuchayev gave a method of study of
composition and characters of genetic
layers from legal land profile on a scientific
basis for the first time.

The morphogenetic analyses which
were performed with the purpose of
clarifying the modern and ancient features
of soil profile help to learn soil, its
establishment date, evolution of soils in the
modern and cultivated zone.

The agricultural work in soils the soil
morphology  fundamentally  changes,
radical genetic changes are created in soil
during prolonged irrigation.

Indexation of genetic layers by the
Institute of Soil Science named after
V.V. Dokuchayev was carried out on the
basis of the system of genetic symbols of
soils.

The parameters obtained on the
basis of generalized and statistic study of
numerous field investigations of typical
sections describe main types of
morphological structure of dry-steppe and
semi-desert zones and virgin, rain fed,
irrigated arid field (table 3, 4).

The soil profile allows to describe a
quantity from virgin soils to highly
cultivated thick agro-irrigation floats in
various stages of the evolution.

In order to get an average value of
morphological parameters of soil profile,
statistically homogenous granulometric
formations in the main rocks, heavy loamy
and light clayey sections were tested.
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Table 3 - Average statistical morphological indicators of soils in the arid dry-steppe zone

. o . Newly . Anciently

Indictors Virgin Rainfed irrigated Irrigated irrigated
Thickness of
layers, cm: 34,7+0,70 37,1+1,00 42,6+1,23 51,5%1,10 66,8+2,19
A-Aa
AO 3,2+0,40 - - -
Al'Al'p-Al'a 18,5+0,71 19,3+0,42 25,6+0,66 26,1+0,45 27,2+0,57
A1"-A1"p-Al"a 14,8+0,55 17,8+0,80 17,2+1.05 24,2+0,64 25,2+0,57
Al" a - - - - 20,3+1,31
Agro-irrigation - - - - 99,8+4,47
Depth with 39,0£1,28 | 467+2,36 | 654235 | 97,1:240 .
carbonate, cm
Layer formation
in depth, cm: 102,7+3,38 104,6+2,44 | 113,4+7,68 145,5+6,30 -
Gypsum
Salt 153,1+7,36 159,2+6,26 - - -

A statistical analysis of the main An average quadratic inclination

morphological indicators allows to get a
correct average value of genetic layers
(density) of the new soil for solution of the
real problem, to show a change rate of the
profile in a process of soil cultivation.

Table 4 - Average statistical morphological
zones

(S=4-12 cm), and relative error (P=4-10%)
can be considered an average value. This
confirms correctness of the obtained
average value.

indicators in the soils of the semi-desert

. o Newly . Anciently
Indicators Virgin irrigated Irrigated irrigated

Xi‘;k“ess oflayers, cm: 31,5¢1,51 | 40,1:1,64 | 51,1116 64,0+1,75
Ad 4,4+0,52 - - -
Al'Al'a 15,8+0,99 25,8+0,42 23,9+0,56 25,9+0,49
A1"A1"a 15,0+1,01 13,1+0,93 21,2+0,64 21,7+0,92
A1™ - - - 25,3+1,25
Agro-irrigation Ai - - - 8+3,56
Depth with 41,9381 | 461%231 | 7514238 :
carbonate, cm:
Depth of the layer
formation, cm: 67,1+5,50 96,7+6,40 139,1+6,89 149,9+9,39
Gypsum
Salt 70,3+5,96 109,3+£3,99 | 131,2+6,87 -
Gley 161,0+7,27 157,5+7,35 63,7+9,94 75,9+5,25
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The soil-forming rocks are mainly
modern gypseous calcareous deluvial
loessial clayey for virgin, rainfed and
irrigated soils.

Granulometric composition of agro-
irrigation layers (density 100-200 cm) is
mainly light clayey in the irrigation-
accumulative soils during irrigation with
river waters.

Though a source of irrigated waters
is various, a composition of dependent
floats entering the area is the same silt
fraction (33-34%), and physical clayey (72-
73%).

Sometimes increase of these values
is observed (about 20-25 ¢cm and 20-30%),
it is related to decrease of loss or displa-
cement features of the morphological
indicators of soil.

Consequently, an average quantity
can express general objective laws in
cultivation process. The prolonged and
systematic irrigation is a reason for strong
change of agrophysical features in the
zonal soils.

V.A. Kovda [4] indicates that an
application of cultivation in the dry-steppe
and semi-desert condition improves water-
physical features of virgin soils, rises their
waterproofing, waterpenetration, ability to
retain moisture reserve in soil. A great
attention is paid to change of agrophysical
characters of the cultivation process in
foreign references.

The heavy loamy granulometric
composition is characteristic for virgin
soils of the dry-steppe zone of A-layer. On
average < 0.01 mm - 56.7+1.18% (table 5).

Table 5 - Average statistical data of the granulometric composition in the soil

Soi Fraction<0,01mm,% Fraction<0,001mm,% Silt
oils A
and verage ness
depth, degr
number om X S v Sy X S v Sy e,
of cases %
Dry-steppe zone
1 2 3 4 5 6 7 8 9 10 11
0-25 56,7 6,76 | 11,93 | 1,18 | 24,2 | 599 | 24,81 | 1,04 43
Vir- 25-50 64,3 5,36 8,34 093 | 286 | 501 | 17,45 | 0,88 45
gin, 50-100 60,8 5,21 8,58 0,85 | 25,4 | 480 | 1891 | 0,68 42
36 100-200 | 58,0 | 12,17 | 21,00 | 2,33 | 20,4 | 6,37 | 31,21 | 1,23 35
200-300 | 56,9 979 | 17,21 | 295 | 20,6 | 8,40 | 40,65 | 2,53 36
— 0-25 57,6 4,64 8,04 0,80 | 25,8 | 1,71 6,60 0,30 45
ga- 25-50 59,2 7,38 | 12,45 | 1,25 | 27,7 | 5,41 | 19,54 | 0,92 47
ted 50-100 58,7 8,47 | 14,42 | 1,26 | 26,7 | 552 | 14,42 | 0,82 45
36’ 100-200 | 53,8 | 11,00 | 20,40 | 1,59 | 24,3 | 2,93 | 12,06 | 0,42 45
200-300 | 47,9 | 11,14 | 33,21 | 2,76 | 16,6 | 6,63 | 40,01 | 1,65 37
Ancie 0-25 63,0 6,66 | 10,60 | 0,97 | 29,2 | 7,71 | 26,12 | 1,12 46
ntly 25-50 65,4 7,30 | 11,15 | 1,10 | 31,8 | 551 | 11,15 | 0,83 49
Irriga 50-100 64,7 7,90 | 12,21 | 0,98 | 30,6 | 7,58 | 27,74 | 0,94 47
ted, 100-200 | 59,4 | 10,64 | 17,81 | 1,40 | 26,0 | 5,29 | 20,34 | 0,70 44
36 200-300 | 57,4 929 | 16,17 | 1,73 | 23,0 | 521 | 22,62 | 0,94 40
Semidesert zone
0-25 55,0 7,44 | 13,54 | 1,69 | 19,7 | 582 | 29,58 | 1,34 36
Vir- 25-50 59,2 6,26 | 10,58 | 1,48 | 22,0 | 4,16 | 1890 | 0,95 38
gin, 50-100 52,4 | 11,45 | 21,86 | 2,50 | 21,8 | 535 | 24,52 | 1,17 42
26 100-200 | 47,9 888 | 1854 | 1,89 | 195 | 555 | 29,28 | 1,18 41
200-300 50.8 4,88 9,63 1,73 | 19,3 | 3,01 | 15,61 | 1,06 38
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Table 5 (continued)

1 2 3 4 5 6 7 8 9 10 11
0-25 59,6 7,48 | 12,55 | 1,21 | 27,4 | 4,83 | 17,60 | 0,77 11
Irriga- 25-50 59,9 | 1049 | 17,52 | 1,58 | 28,0 | 586 | 20,96 | 0,88 47
ted, 50-100 58,8 9,68 | 16,48 | 1,21 | 26,0 | 8,12 | 31,23 | 1,01 46
26 100-200 | 58,0 | 11,58 | 1996 | 1,31 | 25,1 | 4,57 | 18,24 | 0,53 44
200-300 | 56,1 | 14,28 | 25.44 | 2,52 | 23,3 | 7,33 | 31,40 | 1,30 43
Anci- 0-25 60,3 | 13,71 | 22,76 | 2,89 | 258 | 9,63 | 37,41 | 1,61 43
ently 25-50 63,0 7,09 | 11,25 | 1,18 | 283 | 6,47 | 22,84 | 1,08 45
Irriga- 50-100 62,4 | 12,57 | 20,15 | 1,58 | 26,6 | 8,85 | 33,27 | 1,11 43
ted, 100-200 | 59,5 | 16,37 | 27,54 | 1,75 | 26,4 | 8,83 | 33,45 | 0,96 44
26 200-300 | 59,3 | 14,73 | 26,14 | 2,15 | 26,8 | 11,96 | 44,64 | 1,74 45
A quantity of notable claying zone) and-3.5% (semi-desert zone), more

particles < 0.01 mm is noted in the middle
part (25-50 cm) of profile. The high
dispersion fraction is 45% of physical clay,
this confirms clay of the same profile. A
composition of virgin soils in the semi-
desert zones is lighter than the virgin soils
of the dry-steppe zone, and claying of the
profile is weak. It is known that a
granulometric composition of the initial
zonal soils aggravates during irrigation.
The soil composition in the condition
changes under the influence of multi-factor
irrigation and the source of irrigated
waters, antiquity of irrigation, gathering of
irrigation floats depend on their
lithological composition.

The composition of irrigated soils
aggravates more than virgin soils under an
influence of prolonged turbid river waters,
(light-clayey-silty), and differs by the
similarity of the profile. This is
characteristic for rainfed soils. The weak
loamy is noted in the one-metre layer, a
composition of silt fraction is 28.3+ 1.08-
31.8+0.83 % physical clay is 63.0+1.8 -
65+1.1. It is accordingly 4-6% (dry-steppe

than virgin zonal soils. This is explained
with the intensive collection of agro-irri-
gation floats and their heavy composition.
The soils which are irrigated with the
transparent ganat and artesian waters have
lighter composition along the profile. The
noticeable difference of the upper three-
meter layer of the irrigated virgin soils is
shown for a granulometric composition
(table 6). Sometimes if the granulometric
composition is light loamy - 52.2%, in all
cases a composition of the particles (a
composition mode is <0.01 mm 63.6%),
then the irrigated soils are heavy loamy
51.2% - 188 (58.6%) regularly rise and a
composition of the light loamy (17.9%
from188) compared to (13.5%-from150).
The 3-meter layer of the upper stratum
formed by irrigation floats of irrigated soils
(with turbid water) is light loamy-59.4%-
257 by chance (composition of the
particles<0.01mm-65.3%). A  relative
increase in loamy (4.7% in all cases) and
light loamy (5.2%) is observed depending
on irrigation relief in the irrigated soils.
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Table 6- Distribution of physical clay (<0,01 mm) in the irrigated soils (layer 0-3 m)

Particles : Virgin Irrigated Anciently irrigated
composition Granulomgtrlc quantity o quantity o quantity o
<0,01mm, % composition number & number & number &

Dry-steppe zone
o0 Snd — T 1
11-15 Sandy - - 1 0,5 2 0,8
16-20 1 0,7 1 0,5 2 0,8
21-25 Light loamy 1 0,7 1 0,5 2 0,8
26-30 2 1,4 2 1,0 3 1,2
31-35 3 2,0 7 3,7 4 1,6
36-40 Average loamy 4 2,7 10 5,3 5 1,9
41-45 10 6,7 12 6,4 6 2,3
46-50 11 7,3 15 8,0 13 51
51-55 Heavy Loamy 14 9,3 28 14,9 24 9,3
56-60 24 16,0 53 28,3 31 12,1
61-65 45 29,8 30 16,0 64 24,7
66-70 Light Clayey 25 16,7 18 9,6 59 23,0
71-75 9 6,0 8 4,3 30 11,7
76-80 Average Clayey 1 0,7 2 1,0 9 3,5
81-85 - - - - 3 1,2
>85 Heavy Clayey - - - - - -
Total 150 100 188 100 257 100
Mode 63,56 58,59 65,34
Semi-desert zone
0-5 Sand - - - - - -
6-10 - - - - 2 0,7
11-15 - - - - 4 1,4
Sandy
16-20 - - - - 5 1,7
21-25 . 1 1,1 1 0,4 5 1,7
Light loamy
26-30 2 2,2 1 0,4 5 1,7
31-35 3 3.3 8 3,0 6 2,1
36-40 Average loamy 5 54 12 4,6 16 55
41-45 10 10,9 16 6,1 22 7,6
46-50 14 15,2 25 9,5 24 8,3
51-55 Heavy loamy 17 18,5 41 15,6 25 8,7
56-60 21 15,2 51 19,4 38 13,2
61-65 13 14,1 47 17,9 37 12,8
66-70 Light clayey 4 4,3 37 14,0 31 10,7
71-75 2 2,2 10 3,8 24 8,3
76-80 Average - - 8 3,0 21 7,3
81-85 Clayey - - 4 2,5 17 5,9
>85 fleavy : : 2 08 7 2,4
Clayey
Total 92 100 263 100 289 100
Mode 57,67 59,57 60,64
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The soils with light granulometric
composition are superior in the upper and
transverse part of the channels, but the
soils with the heavy granulometric
composition are superior in the middle and
low parts of them.

This regularity is clearly seen in the
bowl-shaped relief of the semi-desert zone.

In the granulometric composition
changes between the light loamy (3.3 in all
cases), and light clayey (20.6) mode
(57.7%) in the virgin meadow-grey soils,
thenit becomes from irrigative loamy (3.1%)
to heavy clayey (2.4%) (mode 60.6%).

Such legitimacy is characteristic for
oasis soils. A quantity and aggregation rate
of aggregates are calculated to create a
general view about micro-aggregation and
cultivation in the zone of soils of different
cultivation degrees and composition of soil
microaggregates [17, 24].

The calcareous and loessial loamy
virgin soils are rich in water-resistant
micro-aggregates as maternal rock. Their
total amount was adapted to humus layer
and it is 28-34% on average in the dry-
steppe; 20-28% in the semi-desert zone.
Sharp increase of the aggregate number is
noticed in AB layer which left large traces
in life activity of soil fauna. Micro-
aggregation of irrigated soils depends on
irrigation period, level of application of the
agriculture and agrotechnics.

The number of aggregates is 20-22%
and 24-25% in the rainfed condition and
initial stage (newly irrigated soils) and this
is 5-10% lower in the soils of the dry-
steppe zone in comparison with virgin
soils. (in the soils under grain). The
number of aggregates in the irrigative
condition of the soils under the gardens
forms 32-37% in comparison with the zo-
nal virgin soils under an influence of well-
developed grass cover and it rises. But it
reduces in the soils under the vineyards
(40-50 years) (17-24%), and this is
explained with its working at 30-40 cm
depth every year. The number of aggre-
gates is 29-31%-i.e. as it is in zonal virgin
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soils. Majority of microaggregates in the
irrigated soil layers of modern cultivation
(30-38%) is explained with the useful
impact of lucerne.

A quantity of the micro-aggregate
number changes in a large limit depending
on agricultural activity in the irrigated soils
of the semi-desert zone, the microag-
gregates in the highly cultivated grey-and
meadow-grey soils are 25-40% and 45-
50%, the saline-like hardened weakly
cultivated variants vibrates by 18-23 and
22-27%. From ancient times the highly
cultivated irrigative soils which are formed
with agro-irrigation floats and irrigated by
the turbid river waters consist of 40-45%
micro-aggregates.

The deep agro-irrigation layers
(ancient floats) and buried soil strata are
higher than micro-aggregated virgin and
newly irrigated soils. This is possible to
irrigate the initial soils for a long time and
to apply modern agrotechnics.

The microaggregate composition of
the rainfed, irrigated meadow soils is
peculiar. They are characteristic for
weakness. A sum of aggregates is 25-35%
in non-irrigated humus layer. 50-60%
increase of aggregates are observed in the
ancient irrigation floats and buried layers.

The soil density changes at a large
limit with some factors (granulometric and
micro-aggregate, supply of organic subs-
tantive, adopted agrotechnics, irrigation
period and so on). The profile of virgin
soils is distinguished with the density.

An upper part of profile is
considerably  humificated and it is
characterized with the lower density in all
cases; 1.19 g/cm3 - changing coefficient is
6.88% (dry-steppe zone) and 1.30 g/cm3-
changing coefficient is 3.78% (semi-
desert). The density usually rises in calca-
reous layer and it is accordingly 1.414 *
0.025 and 1.378 + 0.023 g/cm5.

Density of soil-forming rocks
depends on its granulometric composition.

Decrease is 1.22-1.34 g/cm3 in the
loessed loamy soils, but it sharply rises in
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deluvial - aluvial high calcareous rocks -
1.60-1.62 g/cm?3 in the semi-desert zones.

The information about the field soils
is grouped depending on type and zone of
the irrigation period and creates
imagination about change of soil density in
cultivation processes.

The density over all layers (irrigation
with transparent water) in the irrigated
soils ishigher than zonal virgin soils (1.40 -
1.44 g/cm3) except the ploughed soils
which exposed to intensive cultivation
during tilling and it regularly rises towards
depth. The cultivated layer that is formed
from upper one - meter agro-irrigation
sediments is distinguished with the density
weakness as a result of the long cultivation
in irrigated soils - 1.18 - 1.37 g/cm3. The
second meter - layer differs by - 1.41g/cm
with a slight increase of density (change
coefficient - 9.25%, fixed great quantity -

32), this is explained with a higher
saltness.

The quality of irrigation water,
turbidity, the composition of the

dependent particles applied to the fields
every year, they are not taken into account.
According to many authors an intensity of
mineralization process decreases in the
initial stage. A supply of organic
substances reduces in irrigation, especially
in the ploughing layer.

This supply rises in the cultivated
soil-forming process according to the
defined rules. Formation of humus profile
and collection of organic substances in the
arid subtropic condition are directly
determined through an effect of cultivated
plants, application of organic and mineral
fertilizers, a quantity of manure, organic
substances, irrigated waters every year.

The virgin zonal soils of arid
subtropics are rich in humus. Its quantity is
adapted to Al in layer A (0-25 cm). An
average statistical quantity of humus in
this layer is 2.5-2.8% in the dry-steppe,
1.6-2.0% in the semi-desert zones.

Minority of humus quantity in the
low layers is characteristic for these soils.
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An absolute amount of humus is less in the
tillage layer of arid field soils which are
irrigated with the waters of transparent
ganat and artesian in comparsion with the
virgin soils (2.3-2.6% dry-steppe and 1.6 -
1.9% in the semi-desert zones).

The mobile organic combinations
expose to fragmentation during the
irrigation and organic substances decrease
in the soils.

Distribution of humus is enough
equal in the irrigated soils in comparison
with the virgin soils. Humus gradually rises
(newly irrigated--->irrigated--->ancient---
>irrigated) in the process of collecting agro
-irrigation reserves, formation of reserve
organic matter in the soil. The biological
activity which is created as a result of good
temperature, water regime, prolonged
irrigation is a reason for it. As a result,
accumulation of high humus is charac-
teristic for development of irrigated soils
under perennial -cultivation and agro-
irrigation floats.

A similar phenomenon is observed in
other types of soils in other regions of
Azerbaijan. Taking into account the above,
it can be said that the expansion of
protected areas is not only discussed, but
also implemented in practice, the attitude
of soil scientists and all those involved in
the use and study of land resources has
become very relevant.

CONCLUSIONS

1. Considering that a soil genofund of
Azerbaijan on presence of various types
(mountain-meadow, mountain-meadow-
steppe, mountain-forest yellow earth,
mountain-forest brown, mountain-forest
brown, meadow-steppe, grey-brown, grey
earth and meadow-grey earth, etc.) with
the morphological, physical and chemical
and biological features as it is known are
formulated.

2. It has been established that
deluvial deposits are adapted to foothill
zones. According to the granulometric
composition, they are represented by
gravel-clay-loamy, high-carbonate rocks. In
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the granulometric composition, dust
fractions predominate, the ratio of physical
sand [>0.01 mm] to physical clay [<0.01
mm] is 0.6. Proluvial deposits are adapted
to the lower part of the apron. According to
the granulometric composition - medium
and heavy loamy, carbonate, Alluvial
deposits are developed in river valleys, on
ancient alluvial fans of river floodplains, in
dry gullies. Characterized by a higher sand
fraction (41.2+0.55%), the ratio of physical
sand to physical clay is 1.9.

3. Statistical analysis of the main
morphological indicators of the genetic
layers of the soil profile showed the rate of
profile change during soil cultivation. It
was found that long-term and systematic
irrigation is the cause of a sharp change in
the agrophysical properties of zonal soils.

4. In the meter-thick layer of
irrigated soils, the granulometric composi-
tion is slightly loamy, the content of the silt
fraction is 28.3+1.08-31.8+0.83%, physical
clay - 63.0£1.8-65+1.1. This is 4-6% (dry
steppe zone) and - 3.5% (semi-desert
zone), respectively, which is more than that
of virgin zonal soils. Depending on the
nature of the irrigation relief, a compa-
rative increase in clayey (4.7% of all cases)
and light clayey (5.2%) granulometric

composition is observed in irrigated soils.
In the granulometric composition changes
between the light loamy (3.3 in all cases),
and light clayey (20.6) mode (57.7%) in the
virgin meadow-grey soils, then it becomes
from irrigated loamy (3.1%) to heavy
clayey (2.4%) (mode 60.6%).

5. An upper part of profile is
considerably humificated and it is charac-
terized with the lower density in all cases;
1.19 g/cm3 - changing coefficient is 6.88%
(dry-steppe zone) and 1.30 g/cm3- chan-
ging coefficient is 3.78% (semi-desert).

6. The virgin zonal soils of arid
subtropics are rich in humus. Its quantity is
adapted to Al in layer A (0-25 cm). An
average statistical quantity of humus in 0 -
25 cm layer is 2.5-2.8% in the dry-steppe,
1.6-2.0% - in the semi-desert zones. An
absolute amount of humus is less in the
tillage layer of arid field soils which are
irrigated with the waters of transparent
ganat and artesian in comparsion with the
virgin soils (2.3-2.6% dry-steppe and 1.6-
1.9% - in the semi-desert zones). Humus
gradually rises (newly irrigated--->irriga-
ted--->ancient--->irrigated) in the process
of collecting agro-irrigation reserves, for-
mation of reserve organic matter in the
soil.

The work was carried out in the laboratory of genesis, geography and soil
cartography of the Institute of Soil and Agrochemistry of the Ministry of Science and
Education of the Republic of Azerbaijan on the topic: "Genetic diagnostics and mapping of
taxonomic units of Azerbaijani soils using innovative methods (a complex topic with Soil
Geographic Information Systems and Soil Cover Structure Laboratories)".
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O3epbaibkaHHBIH TONbIPAK TeHOQOHABI ©3iHiH Xeke MOPQOJIOTHUSIBIK, (QU3UKAJbBIK-
XUMUSIJIBIK, XKoHe GUOJIOTUSIJIBIK, KACUEeTTepi 6ap apTypJi TUNTepAeH (TayJibl-IaJFbIH/IbI, TAYJIbI-
HIAJIFBIH/ABI-AJIAJIBIK, TAYJIbI-OPMaH/bl CApbl TONBIPAKTAP, TAyJIbI-OPMaHAbI KOHBID, IIAJIFbIH/IbI-
JasajiblK, CYPFBUIT-KOHBIP, CYp TONBIPAaKTap >KoHe IMIAJFbIHJBI-CYP >XoHe T.6.) Typajbl.
JemtoBuanael wmweriHAgiiepAiH Tay G6ekTepiHJeri aiMakrapra 6eHiMzesnreHi aHBIKTaIZbI.
[paHy/iOMeTpUSAIBIK KypaMbl OOHBIHIIA OJIap MaJjTaTacThbl-ca3/bl-ca3faKThl, KypaMbIHJa
KapOoHaThl MeJiliepi Kofapbl. [paHyJIOMeTpPUSIBIK KypaMJa To3aHJbl ¢pakuusanap 0OachiM,
dusukanblKk KyMHbIH [>0,01 MM] ¢usukaiblk casfa [<0,01 mMM] KaTbiHackl 0,6-Hbl Kypaujpbl.
[IpositoBHanAbl MmeriH/Ailep KaMblIFbICHI TOMeHT1 6eJirine 6eiimMaesnreH. 'paHy/I0MeTPUAIBIK
KypaMbl 60HBIHIIA 0JIap OPTAlla XKoHe aybIp Ca3/aKThbl, KAPOOHATTHL. AJUTIOBUAJIbI II6TiH/iIep
©3€H aHFapJIapblH/A, ©3€H KaWbIMaJApbIHBIH, €CKi caFasapblHAa AambiFad. OJiap KofFaphl
MeJiepZie ¢ppakuusamer (41,2+0,55%) cunatranagpl, GU3MKaAbIK KYMHbIH QU3UKaJIbIK ca3fa
KaTbiHackl 1,9-ab1 Kypaizapl. Tomnblpak NpoduIiHiH TeHeTHUKasblK, KabaTTapblHbIH Herisri
MOpOJIOTHUABIK, KOpCeTKillTepiHe >XYpPTri3iireH CTaTUCTUKaJBbIK Tajjay TONbIPAKThl 6HJEeYy
npouecingeri npoduabAiH 63repy *KblIAAMIbIFbIH KOPCETTI. ¥3aK, KoHe XKyHeJsli cyapy 30HaJbIK,
TONBIPAKTap/AblH arpopu3nKabIK KacHeTTepiHiH KypT e3repyiHe cebemn Gosiagbl. CyapMasibl
TONBIPAKTap/blH METPJIK KabaThIHAAFbl TPAHYJIOMETPHUSJIBIK KYpaMbl — 9JICi3 Ca3/iaKThl, JJAWJIbl
¢paknusaHblH, Kypambl 28,3+1,08-31,8+0,83%-ab1, ¢uU3UKaJBIK ca3jblH, Kypambl 63,0+1,8-
65+1,1%-ab1 Kypaiabl. Bys ThIH aliMaKTbIK, TONbIpaKTapFa KaparaH/Ja TuiciHuie 4-6% (Kypfak
JajanblK anMak) xoHe -3,5% (wesedTTi akmak) xofapbl. Cyapy peabediHiH cHUmaTbiHA
6alJIaHbICTBl CyapMaJibl TONbIpaKTapAa ca3fbl (6apJblK xargaiga 4,7%) koHe KeHiJn ca3jbl
(52%) rpaHy/JOMeTpHUSNBIK KYpPaMHbIH yjiFamobl  6Gaiikanagpl. ThIH  IIAJFBIHJBI-CYP
TONBIPAaKTap/a IPaHyJIOMeTPUSAJIBIK KYpPaMbl KeHIJ ca3laKThlJlaH (6apJibIK karmanaa 3,3) xeHin
cazgpira (20,6) (57,7%), comaH KeliH cyapy apKbuIbl ca3gakToiaaH (3,1%) aybip casabira (2,4%)
(60,6%) pedtin e3srepeni. TeiH TombIpakTap npoduIiHiH >KOFapfbl 6eJiri alTapJbIKTaM
ryMyCTaHFaH >oHe GapJIblK >KaFJaii/ia ThIFbI3AbIFLI ToMeH: 1,19 r/cM® - e3repic kKoapduumeHTi
6,88% (Kyprak Jananblk aiimak) >xoHe 1,30 r/cM® - e3repic koa¢pduuuenti 3,78% (weneiTTi
aiimak). ApUATI cCyOTPOMUKTIK ThIH 30HAJBIK TONbIpAKTap IyMmycka 6ail. 0-25 cM KabaTbIHAAFbI
TYMYCTBIH, OpTallla CTaTHUCTHKAJIbIK MeJillepi KypFak AajasblK aiMakra 2,5-2,8%, meJsiedTTi
aimakra 1,6-2,0% Kypaiabpl. ApTe3WaHABIK CyJapMeH CyapblLIaThblH apUATI CyapMasibl
TONBIPAKTApJbIH  JKbIPTBLIFAH KaOATBIHJAFbl TyYMYCTBIH a6COJIIOTTIK MeJIIlepi  ThIH
TONbIpAKTapMeH CasbICThIpFaHAa a3 (KypFak Jajanblk aliMakrta 2,3-2,6% >XoHe LI6JEUTTi
aiimakra 1,6-1,9%).

Tyiiindi ce30ep: Tomblpak reHOPOHAbI, TONBIPAK TUITEPi, IPAaHYJOMETPHUSJIBbIK KypaM,
KapallipiHZi, reHeTHKaJIbIK, KabaTTaphl,

PE3IOME

M.I1. ba6aes!, ®.M. PamazanoBal*, PU. Mup3a-3aze!
10 BOIIPOCY OB OXPAHE TEHO®OH/IA I[I0YB ASEPBAW/PKAHA

IMunucmepcmeo Hayku u Obpazosarust Pecnyb.auku Azepoatioxcan, Huncmuym
TousosedeHust u Aepoxumuu, 1073, baky, ya. M. Pazuma 5, Azep6batidscaH,

*e-mail: firoza.ramazanova@rambler.ru

'enodonp nouyB Asepb6aiiiPkaHa COCTOUT M3 Pa3JUYHBIX THUIOB (TOPHO-JIYrOBbIE, TOPHO-
JIyTOBO-CTEINHbIE, FTOPHOJIECHBIE )KEeJITO3EMbI, TOPHOJIECHBIE GYpble, TOPHOJIECHBIE OYPBIE, JTYTOBO-
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CTEeNHbIe, Cepo-6ypble, Cepo3eMbl U JIyrOBO-CEPO3EMBI U T.J.) CO CBOMMH WHJWBUAYaJTbHBIMHU
MopdoI0rudecKUMH, GU3UKO-XUMUYECKUMHU U GU0JIOTMYeCKUMU CBOMCTBAMHU. Y CTAHOBJIEHO, YTO
JleJIIOBHa/IbHble OTJIOKEHUS aJlallTUPOBaHbl K MpeAropHbIM 30HaM. [lo rpaHy/ioMeTpUYecKOMYy
COCTaBy - IPaBHUHHO-TJMHUCTO-CYIJIMHUCTBIE, BbICOKOKAapOOHATHBIe. B rpaHysoMeTrpuyeckom
cocTaBe NpeobJsafalOT NblaeBaTble Pppakiuy, cooTHoleHUe ¢usndeckoro necka [>0,01 mm] k
dusuyeckoit rauHe [<0,01 mmM] - 0,6. [IposroBHA/IbHBIE OTJ/IOXKEHUS aAANTHUPOBAHbI K HUXKHEHN
qacti 1uiedda. [lo rpaHyJIOMeTpUYECKOMY COCTaBy - CpeAHe- U TSKeJOCYIJINHUCThIE,
Kap6oHaTHbIe. AJUIIOBHAJIbHBIE OTJIOXKEHUS Pa3BUThI B JOJIMHAX PeK, Ha JPEBHHUX KOHYycax
BBIHOCA PEYHBIX MONM. XapaKTepU3yTcs 6ojiee BBICOKUM COJZepKaHUEM IeCYaHOU (pakiuu
(41,2+0,55%), cooTHoleHHe PU3UUeCKOro necka K ¢usnmyeckoi rauHe -1,9. CTaTucTUYECKUN
aHaJIM3 OCHOBHBIX MOP}OJIOTMYeCKUX T0Ka3aTesel reHeTHYeCKUX C10eB NPodUIs TOYB OKa3aJl
CKOPOCTb U3MeHeHHUs Npoduiis B nporecce 06paboTKU NOYBLL. [JIMNTENbHOE U CUCTEMATHYECKOE
opouleHHe BJISIETCS IPUYNHON PE3KOro U3MeHeHHs arpoU3nieCcKUX CBOMCTB 30HAJIbHBIX MTOYB.
B MeTpoBOM cJjioe OpoIlaeMbIX IOYB TPAaHYJOMETPUYECKHHA COCTAaB - CIA6OCYTJIMHUCTBIH,
cofepkaHue WINCTOW ¢pakuuu cocraBiser 28,3+1,08-31,8+0,83%, ¢usuveckodl TJIUHBI -
63,0+1,8-65+1,1. 3To cooTBeTcTBYeT 4-6% (cyxocTenHas 30Ha) U - 3,5% (moJynycTbIHHasA
30Ha), 4YTO BBIlE, YeM B LEJUHHBIX 30HAJbHBIX IOYBaX. B 3aBHCUMOCTH OT XapakTepa
HWPPUTALMOHHOTO pesibeda B opolIaeMbIX 104BaxX Ha6JII0AAEeTCs yBeJudeHue rJIMHUCTOro (4,7%
BCeX CJIy4aeB) U JIETKOIJIMHUCTOTO (5,2%) rpaHy/10MeTpHUYeCcKOro cocTaBa. B 1jeJIMHHBIX JyroBo-
CEpBIX MOYBAaxX IPAaHYJIOMETPUYECKUIH COCTAaB MeHsIeTCs OT JerkKocyrsauHucroro (3,3 Bo Bcex
cayyasix) po Jierkorsuaucroro (20,6) (57,7%), 3aTeM OT HMPPUTAIMOHHOTO - CYTJIMHUCTOTO
(3,1%) mo Tskénoro rauHuctoro (2,4%) (60,6%). BepxHsisi 4acTb npoduist LeJUHHBIX MOYB
3HAYUTEJbHO TIYMHQUUMpPOBAaHA M IUIOTHOCTh BO BceX Ccay4yasx Huskas: 1,19 r/cm3 -
ko3dPunreHT usMeHeHus 6,88% (cyxoctenHas 30Ha) U 1,30 r/cM3 — k03P PULIMEHT U3MEHEHUA
3,78% (mouiynycTblHHas 30Ha). lleJIMHHble 30Ha/lbHble TOYBbl apU/JHBIX CyOTPONMUKOB OGOraThI
rymycoM. CpeJJHECTaTUCTHYECKOE KOJIMYeCcTBO Tymyca B cyoe 0-25 cm cocraBaseTt 2,5-2,8% B
cyxoctenHou 30He, 1,6-2,0% - B MOJIYNyCTBIHHOW 30He. AGCOJIIOTHOE COZiepKaHHe TyMmyca B
MAaXOTHOM CJIOE apUJHBIX OpOIIAEMBIX II0YB, OpOIIAEMbIX NPO3PayHbBIMU apPTE3UAHCKUMU
BOJIaMH, MeHbIIle 110 CPAaBHEHHIO C L[eJIMHHBIMU MoYBaMu (2,3-2,6% B cyXocTenmHOH 30He U 1,6-
1,9% B nos1iynycTbIHHOM 30He).

Kawouesvle caoea: reHOQOH[ MOYB, THUNbI I0YB, TPAHYJIOMETPUYECKHUH COCTaB, TyMYC,
reHeTHYeCKUe CJIOU.
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LA. 3Barun?, P.X. Pama3zanoBal*, A.B. beupiB!, A.1. Hopranckuil
BJIUSIHUE TEOMOP®0/IOTUYECKUX YC/IOBUH
HA TEXHOJIOTUYECKOE PABBUTHUE OPTAHUYECKOI'O 3EMJIEJE/IUA
B KOCTAHAMCKOM OBJIACTH

1Kazaxckull Hay4Ho-uccs1edosameibCKULl UHCMUMym no4e08edeHust U a2poxumuu
umenru VY. Ycnanosa, 050060, Aamamuli, np. anb - @apabu, 75B, Kazaxcmak,

*e-mail: raushasoil88@mail.ru

AHnHOmayusi. Pa3BUTHe OpraHU4YecKoro 3emJjejenuss B KasaxcTaHe CONMpsKEHO C PSAAOM
TPYJLHOCTEHN, I'JITaBHBIM 006pa3oM H3-3a HeJOCTAaTOYHOM HayyHOM 6a3bl, OpPUEHTHPOBAHHOUN Ha
NOBBIIIEHHE YPOXKAMHOCTU CEJIbCKOXO3SIUCTBEHHBIX KYJbBTYpP € Y4YETOM pa3HOOGpa3us
NPUPOJIHBIX YCJAOBUH U arposiaHmadToB. B 3TUX yCI0BUSIX 0COGYI0 aKTYaJIbHOCTb IPUOGPETAOT
HCC/Ie/IOBaHKS, HampaBJeHHble Ha BbIsIBJeHHEe (AKTOPOB, ONpeeAIINX YCTOWIUBOCTD
arposkocucteM © 3G EKTUBHOCTb 3€MJIENOJb30BaHHUA. B [JaHHOW cTaTbe TpUBEJEHBI
pe3y/bTaTbl MCCJEOBAaHUM, NPOBEAEHHBIX HA TEPPUTOPUM KPECTbSHCKOTO XO03SHCTBa
«BbekcentoB Aiijapbek XKymarasuesuu» PénopoBckoro pailoHa KocraHalickolt o6sactu. Leabio
pa6oThl ABJASAJACH OIeHKAa BJIMSAHUSA TeoMOpPQOJIOTUYECKUX YCJAOBUH Ha  CTPYKTYpYy
CEJIbCKOX03SMCTBEHHBIX YroAMA ¢ pa3paboTkKa aJanTUBHO-JAHAAPTHBIX CUCTEM B
OpraHuYecKoM 3emJieflesinu. Ha ocHoBe mudpoBoro kaprorpadupoBaHusi GopM U 3JIeMEHTOB
pesnbeda, KPyTU3HBI M IKCHO3UIUH CKJIOHOB ObLI NpPeJJIOKeH alroputTM mnpoBedenus ['MC-
OIIEHKH 3eMeJib, TO3BOJIIOLUMA KOMIIJIEKCHO OXapaKTepu30BaTh arposianamadTel. [IpoBeiéHHas
arposKoJIoTHYecKasi TpynnyMpoBKa 3eMeJsib BbISIBUJIA BeAyline reoMopdosioruueckue GakTophbl,
ompefiesisIlONMe HaNpaBJieHHe  CeJIbCKOXO3SIWCTBEHHOTO  MCIOJIb30BaHUA. PaspaboTaHbI
NpaKTUYeCcKHe PEKOMeHJAlUU M0 BO3/le/IbIBAHUI0 KYJbTYp C yYETOM 0cob6eHHOCTeH pesibeda U
MOYBEHHOT0 MOKpoBa. [losrydyeHHbIE pe3yabTaThl POPMHUPYIOT HAYYHYIO OCHOBY [IJIsl YCTOUYUBOIO
U 3KOJIOTUYECKH COAJTAaHCUPOBAHHOTO 3€MJIENOJIb30BaHUS, TMOBBIMIAIT 3)PEKTUBHOCTD
OpTaHUYECKOro 3eMJiefiesivd B ycaoBUsix CeBepHoro KasaxcTaHa, a TakXKe MO3BOJISAIOT CHU3UTD
AHTPONOreHHO-TEeXHOTEHHYI0 Harpy3Ky Ha TMO0YBbl U 06eCHeYuThb POCT MOTEHIUATbHON
HNPOJYKTUBHOCTH CEJIbCKOX035IHCTBEHHBIX KYJIbTYP.

Kawuegble cs08a: opraHW4Yeckoe 3eMJieflesive, arpoJsiaHAmadT, pesibed, IKCIO3ULUS
CKJIOHOB, reoMOpP(}OJIOTUYECKHE YCIOBUS.

BBEJEHUE JIOTUYEeCKOM YCTOMYMBOCTH Ha BCEX TaNax
lepCrIeKTUBBI pa3BUTHUSA OpraHuyec- LEMOYKH «OT M0Js1 4o cTos1a» [1-3]. B aToi
Koro 3emjegfenus B KasaxcraHe ompeje- CBSI3M NMpPaKTHYeCKash 3HaYMMOCTb Pa3BHU-
JIAIOTCA [JI00a/IbHBIM TPEHJIOM Ha ycToW- THA OPraHM4ecKoro semJe/e/nd B arpap-
YWBOE MPOU3BOJACTBO NMPOAOBOJBLCTBUA M HOM CEKTOpE CylECTBEHHO BO3pACTaeT.
HampsIMyl CBsi3aHbl CO 3/[0POBbEM Hace- AHanu3 5KOJIOTUYECKON CUTyaluu B
JieHHsl. UTHOpUpOBaHWE 3TOTO CTpaTeru- Psfe CTpaH MOKa3bIBaeT BbICOKHE TEMIIbI
YeCKOTr0 HalpaBJieHUs MOXKeT TMOoBJedyb Jerpajjalvy Mo4B W JaHAapTOB - BOJA-
PUCKM [IJIsi HAlMOHAJbHOrO pa3BUTHS, HOW U BETPOBOM 3PO3UH, 3aCOJIEHUS,
TOTJa Kak CBOEBpPEeMeHHasd afanTalus ONYCTbIHMBaHWA, 00e3/ieCeHus, JeryMu-
OTKpbIBa€T KOHKYpPEHTHble NpeuMyilecT- OQUKal¥MM W HUCTOIIEHWs 3amacoB IHTa-
Ba. i1 GOpMHMpPOBaHHUSA NPOJOBOJLCTBEH- TEJIbHBIX 3JIEMEHTOB — 0OCOGEHHO B PErHO-
HOW 6e30MacHOCTH HEeJOCTAaTOYHO Mpoc- Hax € apUJHbIM KJMMaTOM, MHTEHCUBHBIM
TOTO HACBILIEHWA PpbIHKA MNPOAYKTaMHM; 3€MJIENOJb30BaHUEM M HEJOCTAaTOYHBLIM
HEeo6X0JUMO CO6JIIJATh MPUHIMILI KO- [PHUPOLOOXPAHHBIM KOHTpOJIEM [4-8].
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B KasaxcTaHe HaOJII0JlaeTcs ycHJie-
HUe Jerpajalliyd IMo4B, O00YC/JIOBJIEHHOE
coyeTaHUEM 3KOHOMMUYECKUX, KJHUMATH-
YeCKMX U yIpaBJjieHYecKUX ¢aKTOpOB.
Huskasgs  peHTabesIbHOCTb  CeJIbCKOTO
X035MCTBA OrpaHUYMBaeT UHBECTULUH B
TEXHOJIOTMYeCcKoe 0OHOBJIEHHUE U YCTONYH-
Bble NpPAKTUKH, a apuju3alus KJIUMaTa,
JedunuT BOAHBIX pecypcoB, IepeBblnac
nactouiy 1 HeaddeKTUBHBIE CXeMbl OPO-
IIEHUs1 W JpeHaka YCKOPSIT 3pO3HIO,
3acojieHue U AeryMUPUKLHI0. ITO 3aMej-
JIleTIlepexo/; K 9K0JIOTMYeCKH OTBETCTBEH-
HOMY [IPO/IOBOJILCTBEHHOMY CHa0KeHMUIO.

ArponpousBoguTessaM ceroiHs
HeoOXOJMMbl  HAay4YHO  O0OOCHOBaHHbIE
pellleHUs1 [/ BHeJPEHUS OpraHU4YecKoro
3eMJie/lesivs, B TOM uucje 1o 3¢ eKTUB-
HOMY HCII0JIb30BaHUIO 3eMeJIbHBbIX pecyp-
coB. OJHUM U3 NepCHeKTUBHBIX MOAX0/0B
ABJIIETCS NpPOEKTUPOBaHUEe aJalTHBHO-
JaHamapTHeix cucteM (AJIC), koTophble
[pY HaJMYUU BCEX HAYYHO 060CHOBAHHBIX
3BEHbEB UM 3JIEMEHTOB 00eCleyruBanT
AnddepeHIIMPOBAaHHOE U pallMOHAJIbHOE
HCII0JIb30BaHUE MOYB, CHUKEHHUE aHTPOIIO-
reHHOM Harpy3kud M [JOCTU:KEHHE IMOTEeH-
[JMa/JIbHO BO3MOXXHBIX YpOXKaeB CeJIbCKOXO0-
3WCTBEHHBIX KyAbTYp [9]. Cpeau npupoa-
HbIX (QaAKTOpPOB KJIIOYEBYH) POJib UIPAIOT
reoMop¢oI0OTHIECKUE yCJIOBHS, BO
MHOTOM IlepepacnpejeJisioliue BIUSHHE
KJIMMaTa, JIMTOJIOTUH, PACTUTEJIbHOCTH U
nouBeHHoro mokposa [10, 11]. [MosTomy
npy GOPMHUPOBAHUU IKOJOTUYECKU YCTOM-
YMBBIX arpo/iaHAmadpToB B CUCTEME Opra-
HUYECKOIo 3eMJiefiesiid IepBooYepeHOe
BHUMaHUE CJeJyeT yJieJsiTb UMEHHO reo-
MOpPOJIOTHYECKUM OCOGEHHOCTSIM TepPpPH-
TOPUHM; UX y4eT CIOCOOCTBYeT MOBbILIe-
HUI0 NPOU3BOJUTEJbHOCTH 3eMeJib U Ba-
JIOBOTO c60pa OpraHU4ecKoi MPOAYyKIHH.

Lleab  uccaedosanus OLIEHUTb
BJIUsIHHE TeoMOpPQOJOrHyecKUx yCJ0BUU
Ha CTPYKTYpYy CeJIbCKOXO3S1IMCTBEHHbIX
yroguii npu npoektupoBaHuu AJIC pas
OpraHUYecKoro 3emJefieNlusl U paspabo-
TaTb OCHOBHblE HallpaBJeHUsl paloHa/b-
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HOTO U 3$GEeKTUBHOrO0 MCMOJb30BaHUA
3eMeJIbHBIX peCypCoB.

B paGoTe BnepBble AJisi BbIOpaHHOMN
YacTu 4epHO3éMHOM 30HBI KocTaHalckon
06/1acTU COBMeILleHbl: aBTOMaTHYecKas
reoMopdomeTpUdeckass CcTpaTUPUKaLus,
MyJIbTUBpEMeHHble HWHAeKcbl /33 puda
NOCTPOEHUs MHJEKCa NPUTrOAHOCTU UMEH-
HO 10/}, OpraHu4ecKoe 3eMJie/iesIue.

MATEPHAJIBI U METO/IbI

O6BEKT HCCIeN0BaHUSA — HaXOTHBIE
yrozAbsi arpoJsiaHAmwadToB B YepHO3EeMHOMU
30He KocraHalickoi o6Jsiactu Pecny6iuku
KaszaxcTaH.

UcciemoBaHnsa TNpPOBOAUJIUCH  Ha
TEPPUTOPUN KPECTbAHCKOTO XO035HCTBa
«bekceutoB Aiijjapbek KymarasneBuu» B
rpanunax IlepBoMalickoro cesjbCKOro OK-
pyra ®epnopoBckoro paiioHa KocraHaiic-
KoM obJsiacTu. bbliM BbIOpaHbI 7 MoJied Ha
miomaau 1740,0 ra c Haubosiee pa3HOOO6-
pa3HbBIM peJibedoMm.

MeTozos10r1s1 HanpaBJieHa Ha OLeH-
Ky TMPUrOJHOCTHM MaXOTHBIX IOYB K
OpPraHUYeCcKOMY 3eMJIeJIeJIMI0 C Y4ETOM
reoMopdoJIOTUYECKUX YCJIOBUM M Ha
NpPOEKTUPOBaHUE aJlalTUBHO-JaHAWIAPT-
Hbix cucteMm (AJIC) B nudposoit T'HC-
cpene. B ocHoBy nosioxkeH noaxon B. .
Kuprowmrna [12-15], fono/iHeHHBIH cOBpe-
MeHHON reoMopdoMeTpHel, JaHHBIMU
JUCTAaHLIMOHHOI'O0 30HAMPOBAaHUA U LUb-
POBBIM KapTUPOBaHMEM I104B B IPOrpaMM-
HoU cpege Maplnfo u ArcGIS Ha ocHOBe
['MC-TexHOMOTUM U apXUBOB CIYTHUKOBOM

uHpopMauuu U3 6asbl CHOYTHUKOBBIX
JlaHHbIX Landsat u Sentinel [16].
B kayectBe 1MOPOBOH MOJETH

peabeda ucnosb3oBaHa [IMP ¢ mpocTtpaH-
CTBeHHbIM paspeuieHueM 30 M (c mocue-
JIYIOLUM yTOouHeHHeM Ao 10 M Ha kJrode-
BbIX y4yacTKax). BbIlOJIHEHBI 3aMoJIHEHHE
Jlenpeccuii ¥ crnaxuBaHue. Ha ocHoBe
[UMP BbluHCieHbI TeoMopdpoMeTpUUecKUe
NpPEeAUKTOPhI: YKJOH, 3KCIO3UIUsA, Mpo-
bubHasA ¥ MJaHOBas KPUBU3HA, UHJAEKC
Tonorpadudeckoro mosioxkenuss  (TPI),
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MHOTOpa3penéHoYHas MJIOCKOCTHOCTh
foavudH (MRVBF), wunHAekc BJaXHOCTH
(TWI) u ¢daktop LS (RUSLE). ABTOMaTH-
Yeckasd kJjaccudukanusa ¢opMm pesbeda
BBIMOJIHEHA aJIrOPUTMOM geomorphons c
nocJjieAyiolei 3KCIepTHON KOPPEKTUPOB-
KOM.

Hcnonb30BaHbl MyJbTUBPEMEHHbBIE
cHuMKH Sentinel-2 u Landsat. [locTpoeHbl
Ce30HHble KOMIIO3UTbl U CIeKTpPaJibHbIe
uHjgekcol NDVI, SAVI/MSAVI2, NDMI,
NBR2, BSI, Bkitoyasa «bare-soil» KoMIo3uT
JJIS1 OLlEHKH CBOMCTB IIOYBBI HA OTOJIEHHOM
NMOBEPXHOCTU. JlaHHble HOPMHUPOBAHbI U
COTIOCTaBJIEHBl C [0JIEBBIMU HabJ0Ae-
HUSIMU.

PE3YJIBTATHI U1 UX OBCYKJAEHUE

[lokazaTtesn reoMopdoIOrUIecKUx
yCJIOBUM Ha TEPPUTOPUM 3eMJIeN0Ib30Ba-
HUA KpeCTbAHCKOr 0 X034KCTBa
«bekcenTtoB Anmapoek KymarazueBu4»
®enopoBckoro paiioHa KocTaHalckoit
06s1acTU TNpejCcTaBJIeHbl 3JIEKTPOHHBIMU
KapTaMH, KOTOpble OTPa)Kal0T arpo3KoJio-
rudeckue GaKTOPbI, YYUTHIBAEMble MPU
NPOEKTUPOBAHUU aJ[allTUBHO-JAaHAIIAPT-
HbIX CHCTeM 3eMJjejenus: pesbed, aJe-
MeHTbI pesibeda, KPyTHU3HA U IKCIO3ULUSA
CKJIOHOB.

Kapma d¢opm peavepa oTpaxkaeT
CTPYKTYpy JaHAWadTOB HA TeppPUTOPHUU
pacmnoJioKeHHUs UccjiefoBaHuN (pUcyHOK 1).

Lugposas kapra peabeda 3emMeIbHBIX Y4ACTROB
IlepBomaiickoro ceaberoro okpyra eaopoBeKoro paiona
Kocranaiickoi o61actn
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PucyHok 1 - KapTta popm penbeda

B reomopdosioruyeckoM OTHOIle-
HUU TEpPPUTOPUS HCCIAe[0BAHUS TpeJic-
TaBJisieT c060¥ C/1ab0BOJTHUCTYIO paBHUHY
C 3alaZiIMHHBIM U JIOXKOMHHBIM pesibedoM.
BricoTa Haj ypoBHeM Mops mno Bantwuiic-
KO cHhcTeMe HOPMaJIbHBIX BbICOT [17] Ha
TEPPUTOPUHU 006CJIeJOBaHUSI BapbUPYeT B
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npepeax 205,2-217,5 M. Haubousibias Bbl-
coTa HaGJIIOJaeTCd Ha CeBepo-3amnajHbIX
y4acTKaxX, KOTopasi IIOCTENEeHHO CHI)KaeT-
CS1 K FOT0-BOCTOKY.
[louBeHHO-/TaHAIIAdTHBIE 3JIEMEH-
Thl U CBSI3W OTPaKEHbl Ha Kapme 3.Je-
MeHmos8 peavedpa. OHaA BHU3yaTU3UPYET


https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BB%D1%82%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B2%D1%8B%D1%81%D0%BE%D1%82
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NMOYBEHHO-JIaHAIIATHbIE TO3UIIMU  Ha
HccielyeMbIX ToJsIX (BoAopasjiesbl, Bep-
IIMHBI, BepXHHUe/cpelHHe/HWKHUE CKJIO-
Hbl, NOJOIIBBLI, AHUIIA) W CJAYKUT [JIs
HHTEpIpeTalMd CBOWCTB TMOYB, 30H
BJIarOHAKOIIJIEHUS] U PUCKOB 3po3uu (pu-
cyHOK 2). Hccieayemble MmoJisi paccpejo-
TO4YeHbl B I€HTPaJbHOM M BOCTOYHOM
yacTu [lepBOMalCKOro cesJibCKOTO OKpYyra,
B COCTaBe KOTOPBIX OOJibllle IMOJOBUHBI
3aHMMAalT paBHHHA U POBHbIE YYaCTKHU
BOZIOpa3/ieibHOM MOBEPXHOCTH. B maiiHe
BCTpevyarwTcs CkJoHbl 1-1,99, nosasa wux
cocTaBJjisgeT 0koJio 8% oT maomau obcie-
JIOBaHUs, a [0/ CKJOHOB 2-2,3° rpaaycoB
B XO03MCTBe He3HAYMTeJbHass W COCTaB-
aser 5,1 ra. Tak e Ha TepPpPUTOPUH
06celoBaHUs BCTPEYAIOTCS 3aMKHYThIE

pa3HbIX TOHIKEHUH Ha HCCIeAyeMbIX
MOJIAX cocTaBJigeT okoJio 10% oT obiiei
IJI0LA/i¥ TEPPUTOPHUHU HCCIeJOBaHUM.

Kapma KpymusHbl CK/10HO8 WCIIOJIb-
3yeTcsd [Ji OLeHKM IOTeHLUaJbHOTO
CTOKA U4  JPO3MOHHOH  OMACHOCTH.
KpyTusHa ckJioHa omnpejesseT MoAG0p
KyJbTYp, BbIOOpD CEBOOOGOPOTOB, CHUCTEM
06pabOTKU MOYBbI, MPOTHUBO3IPO3UOHHBIX
MepOonpUATHH.

[lo/151 Ha TeppUTOPHUU UCCIeLOBAHUS
pacrnoJio)keHbl ~ IPEUMMyLIeCTBEHHO  Ha
CKJIOHOBBIX 3eMJISIX He3HAYUTEJbHON Kpy-
TU3HBI (mosis N2 1-3, 7) u mpeumyIecT-
BEHHO Ha BOJOpa3/e/bHON MOBEPXHOCTU
(mosst N2 4-6). /o151 CKJIOHOB C KPYTHU3HOH
1-20 1 3-59 rpagycoB B cocTaBe MaxXOTHBIX

yroAud  X034KWCTBA  He3HadUTeJIbHad
dopmel pesbeda B BUAe 61041e06pasHBIX  (pUCYHOK 3).
MOHKeHHH. CeThb JIOXKOUH U JI0XKOUHO06-
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PucyHok 2 - KapTa a/ieMeHTOB peJsibeda
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PucyHok 3 - KapTa KpyTH3HBI CKJIOHOB

Kapra 9KCno3HiHn CKI0HOB 3eMe/IbHBIX YYACTKOB
IepBomaiickoro cesibekoro okpyra Me0poBcKoro paiiona
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Kapma skcnosuyuil ck/10H08 WCHOJIb-
3yeTca AJi OLeHKH UX TelsoobecreyeH-
HOCTH U BJIaroo6ecreyeHHOCTH C LieJblo
AuddepeHIIMPOBAHHOTO pasmeleHus
CeJIbCKOXO35IMCTBEHHBIX KYJIBTYP U COPTOB
[0 3aCYyXOYCTOMYUBOCTU U AJUTEJbHOCTU
BETreTalMOHHOI0 Iepuoja, a TaKxe MAJd
KOPPEKTHPOBKU arpoTeXHOJIOTUM (CPOKOB
CceBa, HOPM BBbICEBA, HOPM YA0OpeHUH,
CPOKOB YOOpKH ypoxasi U T. A1.). Yae/bHbIH
NpHX0J, CYMMapHOM pajnaldu U NPOAYK-
TUBHbIE BJIaro3anachl CUJIbHO BapbUPYIOT-
€l Ha CKJIOHAaX pas/JIMYHOMN 3KCHO3ULUU U
KPYTHU3HBI (PUCYHOK 4).

Ha wuccnenyemoit Tepputopuu 3eM-
JIeTI0/1b30BaHUS PacnpoCTPaHeHbI CKJIOHbI
KaK TeIUIbIX, TaK U XOJIOJHbIX IKCIO3ULUN
IIPYMEPHO B PaBHOM KOJIMYECTBE, HO I10JIe
1 HaxoauTca B 0OoJiee I0)KHOM 4YacTH
3KCHO3ULMU pesibeda, B CBSI3U C YeM Ha
3TOM y4YacTKe cJjefyeT IpeLycMOTpPeTb
BbIpallluBaHWe 0oJlee 3aCyXOyCTOMYMBBIX
BUJIOB M PallOHMPOBAHHBIX COPTOB/TrU6-
PHUI0B CeJIbCKOX035IMCTBEHHbBIX KYJIBTYP.

Ha ocHoBe npoBeZieHHOH arpooueH-
Kd ¢$OpM U 3JeMeHTOB pesbeda Ha
TEPPUTOPUN KPECTbSIHCKOTO X03fHCTBa
«bekceutoB Alifapbek KymarasuveBuu»
®enopoBckoro paroHa Kocranalickoin
00J1aCTU MOXXHO TpeJBapUTeJbHO paspa-
6aThIBaTh PEKOMEHJALMK 1O BO3JEJbI-
BAHUIO CEJIbCKOXO3SIMCTBEHHBIX KYJbTYP B
OpraHUYeCcKOM 3eMJiele/lMd B 3aBUCH-
MOCTH OT HUX TpPeOOBAaHUM K IHUIIEBOMY,
TEIMJIOBOMY U BOJJHOMY PEXHUMY IOYB.

Tak, Ha nosie N2l mpeo6JsiafarT B
OCHOBHOM BOJOpa3Je/ibHblEe MOJIOTHE U
pPaBHUHHbIE y4YacTKH C He6GOJbLUIMMU
X0JIMaMH U BbICOTOM HaJ YpOBHEM MOpS B
npegenax 212-217 m. OHM xXapaKTepu3y-
I0TCA 0OoJlee CYXUM MHKPOKJIMMATOM,
BBU/JY pa3MellleHUs Ha HKHBIX 3KCIO3U-
UAX U OoJibllle MOAXOAAT AJS 3aCyX0yC-
TOWYMBBIX BHUJOB U COPTOB/THOPUJOB
CeJIbCKOX03WCTBEHHBIX KYJIBTYP.

Tepputopusa mnossa Ne2 mnpencras-
JleHa B OCHOBHOM pPaBHUHHBIMU Y4YacT-
KaMHU C He6GOJIbIIMMHU 3aMKHYTBIMU NOHHU-
’KeHUSMHY, I7le BbICOTA HaJl YPOBHEM MOpA
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KoJsiebJsieTcsa B mpegenax 209-215 M. 3to
noJsie OT/M4aeTcs 6oJiee POBHOM IMOBepX-
HOCTbIO, 3/leCb MOXXHO BbIpallluBaTb BCe
palloHMpOBaHHbIE BU/JbI U COPTA CEJIbCKO-
XO3IMCTBEHHBIX KyJABTYp [Jd Helo-
JINBHBIX YCJIOBUH,

Tepputopuda nossa Ne 3 HaxoauUTCA B
6oJsiee HU3KUX PpopMax pesbeda ¢ BbICOTOH
Haj ypoBHeM Mops 205-212 M. 3pechb
OCHOBHBbIE 3JIEMEHTHI pesibeda NPUXOAAT-
Cs1 Ha paBHUHHbIE Y4aCTKHU C KOMILJIEKCAMU
HeOOJIbIIUX MO IJIOWAAU TNOHUKEHHbBIX
371IeMeHTOB peJsibeda — X0JMOB U 3ala/iMH,
KOTOpble  CHOCOOCTBYIOT  HAaKOILJIEHHIO
BJIar B OYBe. Ty TEPPUTOPUIO0 PEKOMEH-
JlyeTcsl UCNOJIb30BaTb JAJs1 6oJjiee BJjaro-
JIIOOUBBIX BHUAOB U COPTOB/TUOPU/IOB
CeJIbCKOXO3AWCTBEHHBbIX KYJbTYp - OBCa,
ropoxa, BUKH, TUMeHs], KyKypy3bl Ha CUJIOC,
a TakXe KOPMOBBIX MHOTOJIETHUX TpaB
(s1roLIepHBI TMOPUAHOM, KJIEBEPA JIyTOBOTO,
KocTpena 6e3octoro, scnapueta). Ilepc-
NEeKTUBHO TaK)Xe BblpalljMBaHUE OJJHOJIET-
HUX TpaBOCMecell Ha OCHOBe CYAAHCKOU
TpaBbl, COPT0 U KOPMOBBIX 6060B.

@®opMBbl U 3/1eMeHTHI pesibeda mnoJiei
Ne4, 5 npenctaB/ieHbl BOA0pa3zeJbHbBIMU
Y PaBHUHHBIMU y4YacTKaMHU C HEGOJIbIIUMU
NOHWXEHUSIMA B BOCTOYHOM 4YacTH 3TOU
TEPPUTOPHH, BbICOTA HaJ, YPOBHEM MOpH
KoJsie6JieTcs B npefesax 211-214 m. Jluto-
JIOTUYEeCKHEe OCOOEHHOCTH MaTepPUHCKOHN
NOpOoJbl OKasa/u BJHSAHUE Ha POPMHUpO-
BaHHE COJIOHLIOB YepHO3EMHBIX, KOTOpbIe
Jiydllle HCIO0JIb30BaTb KaK KOPMOBbIE
yroZibsl 10J, BblpallluBaHHe OJHOJIETHUX U
MHOT0JIETHUX TPaB.

Ha mosie N26 penbed mnpejcTtaBiieH
PaBHUHHBIM y4aCTKOM B KOMILJIEKCE C
BOJlOpa3/ielaMd M TNOHWKEHHUSIMH, Ha
KOTOPbIX B OCHOBHOM C)OPMHUPOBAJINCh
3acoJIeHHble U COJIOHILIOBble 3eMJI. Brico-
Ta HaJ, yPOBHEM MOpA Ha 3TOM ydacTKe
BapbupyeT B mnpegenax 210-215 m. Ha
JIAHHBIX 3eMJISIX PpEKOMeH/IyeTCsl BO3/eJIbl-
BaTb CeJIbCKOXO3SHMCTBEHHbIEe KYJIBTYpHI,
yCTOMYMBBIE K 3aCOJIEHHBIM U COJIOHILe-
BaTbIM [10YBaM, TaKue KaK S'UMeHb, OBEC,
COPro U Jipyrue TojepaHTHble BUJBbI.
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[TouBnbl moJist N27 06/1a1al0T HAKJIY4-
IIMMH TNUTATEeJbHbIMA W BJIarOHAKOIHU-
TeJbHbIMU  XapaKTepPUCTUKaAMU. 3/ieCh
3JIeMeHThl pesbeda MpeACTaBJEHbl B
OCHOBHOM paBHUHHBIMM y4yacTKaMH B
KOMILJIEKCE C 3aMajJiuHaMH, JOXOMHAMU U
noHmwxeHussMu o0 30%. [louBeHHO-TUAPO-
JIOTUYECKHE YCJIOBUS TM0JISI T03BOJISIIOT
BbIpal[UBaTh BJIAroJ00UBbIE CEIbCKOXO-
39WCTBEHHbIE  KYJbTYpPbl, CIIOCOOHbIE
00€eCreYnTb BBICOKMH BBIXOJI BaJIOBOM
NPOAYKIIMU: OBEC, SYMeHb, I'OPOX, BHKaQ,
KyKypy3a Ha cuiaoc. Cpeayd KOPMOBBIX
MHOTOJIETHUX TPaB HauObOJIbIIYI0 MPOAYK-
THUBHOCTb obGecreynBaT JIIOLIEpHaA
rubpujHasi, KJeBep JYTOBOH, KOCTpel]
6€e30CThbIH, 3cnapleT.

Ha nmosigax Ne 1, 2, 6 u 7 cywecrByeTt
BBICOKMHA DPHUCK TNpPOABJEHUA BOLHOU
3pO03MM B CBSI3M C BBICOKOU JoJiel
nJiouiaiel, HaxXo[AUIMXCS MOJ, MOJIOTUMU
ckJoHamu. [losToMy 1npu OTBeAeHUU
noJied IMOoJi BO3JeJbIBaHUE CeJIbCKOXO-
3WCTBEHHBIX KYJBTYp NPH OPraHU3alyU
AJIC opraHuyeckoro 3emJjefesus Ha
TAKOT0 poJia TOJISAX TaKXKe Heob6X0JUuMO
npeJlycMaTpUBaTb MNPOTUBO3PO3UOHHbIE
arpoTexHUYeCcKUe MepOonpUSTUS.

B 3aBUCMMOCTH OT 3KCIO3ULHUHU
CKJIOHOB B XO3§ICTBe I0)KHasil, I0ro-
BOCTOYHAs U KOro-3amnajiHasi, Ha YTroJbsx,
pPaCIoOJIOKeHHBIX  3/1eCb, Heob6X0JIMMO
NpeAycCMOTpEeTh  BbIpallluBaHUWe MeHee
TpeboBaTe/NbHbIX K MUIIEBOMY PEXUMY
M0YB U 00Jiee 3aCyXOYCTOMUYUBBIX BUJIOB U
COPTOB/TUOPUJIOB  CEJIbCKOXO3SIMCTBEH-
HbIX KYJbTYp. JTO CBSI3aHO C TeM, 4TO
Y4aCTKU XapaKTEPU3YKTCS HU3KOU cTeme-
HbIO BJIQXKHOCTH, MEHBILIUM COJlEPKaHUEM
OpPraHUYecKoro yrjiepojia, a TakXe IMOBBI-
IIEHHOW MUWHepasiu3alueill rymyca u3s-3a
6oJsiee BBICOKOM TEMJIONOIVIOTUTEJTbHOU
CoCcO6GHOCTHU MOYB. [Ipy MEJTKOKOHTYPHOC-
THU CKJIOHOB 10KHOM 3KCIO3UI[UU PEKOMEH-
JyeTcsl Ha 3TUX y4acTKaX CHMXKATb HOPMY
BbIceBa ceMsiH Ha 20-30%.

Ha ocHoBaHuM o1leHKH reoMopdoJio-
TUYeCcKUX YCJI0BUN TEPPUTOPUHU 006CIE/0-
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BaHHWA U B COOTBETCTBHUMU C XapaKTepoM
IPUPOJHBIX OrPAaHUYEHUN MPUTOLHOCTH
3eMeJsib [Ji1 BO3/eJIbIBaHUSl KOHKPETHbIX
KYJBTyp WJIM HX TPylN, a TaKxe Mepo-
NpUATHH N0 UX IPEeosoJIeHUI0 WU ajal-
Talyy, HccaefyeMble 3eMJIM IIpeJBapH-
TeJIbHO PaHXXUPYOTCS no TpeM
KaTeropusiM:

I kKamezopusi - 3eMJi¥, NPUTOLHbIE
JIJ11 BO3/ieJIbIBAHUsl BCEX CEeJIbCKOX035MCT-
BEHHbBIX KyJbTyp 6e3 0coObIX orpaHuye-
HUH, 3a UCKJIYEHUEM YIIpaBJisieMbIX
$aKToOpoB, KOTOpble ONTHUMHU3UPYIOTCS C
NIOMOILBI0 YA06peHU U arpoTeXHUYeCKUX
MEepONpPUATHH, JONYCTUMBIX K IpUMeHe-
HUI0 B OpraHUYecKoM 3eMJiefiesiuu (moJs
Ne1-3, 7);

Il kamezopusi - 3eMJi¥M, NPUTOJHbIE
JIJ1l BO3/eJIbIBAHUsl BCEX CEeJIbCKOX035MCT-
BEHHBIX KYJIbTYP C OrPaHUYEHUSIMH, KOTO-
pble MOTYT ObITh NPeOoJ0JIeHbl IPOCTHIMU
arpoTexHW4YeCKMMH, MeJHOPAaTUBHBIMU U
NPOTUBO3PO3UOHHBIMU  MEPONPUATUIMHU
(mosre N26), uCHOJb30BaHHWE B OpPTaHU-
4YeCcKOM 3eMJleJle/IMd  [JIONyCKaeTcad C
OTpaHUYEeHHUAMY;

Il kamezopusi - 3eMJi¥, NpPUTOJHbIE
JIJIs1 BO3/eJIbIBaHUSI CeJIbCKOX0351MCTBEH-
HBIX KYJIBTYp C OrpaHUYEHUSIMH, KOTOpbIE
MOTYT OBITb NpeojoJieHbl CpeJHe3aTparT-
HbIMM MEJIMOPATUBHBIMH 00paboTKaMHy,
XUMUYECKUMH, KOMIJIEKCHBIMUA MeJIMopa-
nusaMU (mosis Ne4 u 5).

ArposkoJioruyeckasi OLeHKa reo-
MOpdOJIOTHYECKUX  YCIOBHM  3eMeJib
CeJIbCKOXO3SUCTBEHHOT0 HAa3HA4eHWUs1 B
OpPTaHUYEeCKOM 3eMJIeJIeJIMM  03BOJISET
cbopMUpPOBATh ONTHMAJIBHYIO CTPYKTYpYy
NallHU U pa3paboTaTb NpesoKeHUs MO
panuOHAJBHOMY  HCIOJIb30BAaHUIO U
OoXpaHe 3eMeJib B paMKaX aZJalTHUBHO-
JanamadTHeIX cucteM. [Ipu opraHusanuu
IIPOM3BOJCTBA OPraHUYeCKOU MPOAYKLHU
HeOOXOAUMO CTPEMHUTBbCA K 3KOJIOrO-
X035IMCTBEHHOMY  6ajlaHCcy, 3a  CYeT
paLMoOHaJbHOTO U 3¢ PEeKTHBHOI'O UCIOJIb-
30BaHUsA reoMopQoI0ru4ecKrx ycJ0BUH B
arpoJiazmadTax, KOTOpble MOBBIMIAIT UX
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3KOJIOTUYECKYI0 YCTOWYMBOCTb, GHOJIOTH-

YeCcKyl0 MNpPOJAYKTUBHOCTb M KayecTBO

pacTeHUeBOJYECKOH NMPOAYKIIUH.
3AK/JIIOYEHUE

[lo pesysbraTaM NpPOBEAEHHBIX
ucciaenoBanuit B DPENOpoBCKOM pailoHe
KocTtaHaiickoit o6Jsactu (Ha mnpuMepe
KpecTbIHCKOI'0 x03ficTBa «bekcenToB
Aiinapbek XKymarasveBuu») ObLIU
cocTaBsieHbl LUpPOBBIE KapTbl GOpM U
3JeMeHTOB  pesbeda, KapTOrpaMMBblI
KPYTHU3Hbl WU 3KCIO3WLHUH CKJIOHOB, YTO
M03BOJIMJI0O KOMILJIEKCHO OXapaKTepHu3o-
BaTb arpoJianAmadTbl TEPPUTOPUHU.

C wucnosb30BaHUEM MOJIYYEHHBIX
JaHHbIX npoBegeHo ['MC-kapTorpadupo-

3eMesJib B CUCTEMe  OpraHUYecKoro
3eMiiefiesidd. [losydyeHHble KapThbl cofep-
aT uHdopmanuw o reomopdosioruyec-
KHUX OCOGEHHOCTSIX U arpo3K0JIOTUYEeCKU
3HAYMMBbIX XapaKTepUCTUKAX TEPPUTOPHH,
4YTO ObecreyruBaeT OOBEKTUBHYI OCHOBY
JJ151 IPUHATUS yIPaBJeHYeCKUX pelleHUH.

PazpaboraHa  arposkoJioruyeckas
IrpyNIMpOBKA 3eMeJb, OCHOBaHHasl Ha
BeylUX reoMopdosiornyeckux Gpakropax,
onpezeadIuX HaInpaBJieHHe ux
CeJIbCKOXO3SIUCTBEHHOI'0 HCII0JIb30BaHUs,
a Takxe ajroputMm npoBegeHus ['HC-
OLIEHKH 3eMeJlb, BKIIYalUIUHA 3J1eKTPOH-
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3KCNO3ULMU U GOPM CKJIOHOB.
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TYWUIH

['.A. 3Barun?, P.X. PamazanoBa®®, A.B. Benpis?, A.W. Mopranckuiil
KOCTAHAM OBJIbICBIH/IA OPTAHUKAJIBIK ETTHIUIIIKTIH TEXHOJIOTHUSJIBIK
JJAMYBIHA TEOMOP®OJIOTUSJIBIK YKAFJJANJIAP/IbIH, OCEPI

10.0. OcnaHos ambiHdarbl Kazak monvlpakmaHy jxcaHe azpoxXuMusl FolAbIMU-
3epmmey uHcmumymbol, 050060, Aamamot., aa-@apabu danrsiabl, 758, Kazakcma

*e-mail: raushasoil88@mail.ru

KasakcraHza  OpraHuKasblK  eriHIOJIKTI  JaMbeITy  6ipKaTap  KUBIHABIKTapMeH
0aWJIaHBICTBI, €H aJAbIMeH OPTYpJi TabWFM KaFJaijap MeH arpojianamadTapbl eckepe
OTBIPBIN aybLJI MAPYaIIbLIbIFbEI JaKbLIJAPbIHbIH, 6HIM/IIrH apTThIpyFa GaFbITTa/FaH FbIJIBIMU
Heri3gepAiH  >KeTKijikci3zirine  6GadyanbicThl.  OCbl  JKaFJaiZila  arpo3KoXKyHesepaiH
TYPaKTBUIBIFBIH (K9He JKepAi mNaljasaHyAblH TUHIMAIrIH alKbIHAAWTBIH  QaKTopJapAbl
aHbIKTayFa OaFbITTAa/IFAH 3epTTeyJaepAiH e3ekTiairi apragpl. Makanaza KocTaHail 006J1bIChI
®énopoB ayaaHbIHbIH «bekceuToB Aljmap6ek JKymarazveBuu» Liapya KOXKaJsIbIFbl ayMafFbIHZA
XKYprisireH sepTTey HoTHXKesepi KesaTipiireH. 3epTTeyAiH MaKcaTbl — reoMopOJIOTUSIJIBIK,
KaFZanJap/blH ayblJ MIapyallbUIbIFbl aJKANTapbIHbIH KypbLIbIMBbIHA 9CepiH 0Oarasiay >KoHe
OpraHUKaJbIK eTiHIIiJIiKTe 6ediMaenreH-TaHAMAGTHIK KyHesepai oa3ipsey. Xep OezmepiHiy
dopMasiapbl MeH 3JIeMeHTTepiH, 6eTKelep/iiH eHiCTiK AapexKeciH KoHe 3KCIO3ULUSAChIH CAHbIK,
KapTorpadusiay HeriziHae arpoJsaHjumadTapabl KelleHAl cunaTTayFa MyMKiHAik 6epetin 'MC-
6afasiay aiaropuTmi ycbIHbLIABL. JKyprisijireH arposkoJIOTUSIIBIK TONTACTBIPY XepAi aybla
HIapyallblIbIFbIHAA NaijasiaHy OGaFbIThblH aWKbIHAAWTBIH JKeTeKlli reoMopdoIOTUSIIBIK,
dakTopsapbl aHbIKTa bl 2Kep 6eZiepi MeH TONbIPAK >KaMbLJIFBICBIHBIH €peKILIeNiKTepiH ecKepe
OTBIPBIN JAKbUIAAPAbl ©cCipy OOWBIHIIA MNPAKTUKAIBIK YCBIHBIMAAD d3ipseHAi. AJ/bIHFaH
HOTHKeJlep TYPaKThl JKoHe 3KOJIOTUAJIBIK TYPFbIAAH TeHrepiMJil »kep MaifjasaHyZblH FbIJIbIMU
Heri3iH KajbinTtacTbipaZbl, CoaTycTik KasakcraH »xafFfalblHJa OpraHUKAaJbIK eriHLIIIKTIH
TUIMJJIITIH apTThIpaZibl, COHJAM-aK TONbIpaKTapfa aHTPOINOreHJiK-TeXHOTeH/IK >XYKTeMeHi
asalTyfa »KoHe ayblJ LIapyallblIbIFbl JAKblIJAPbIHBbIH 9dJeyeTTi OHIMAINIriH apTThipyFa
MYMKIiHJIiK 6epeni

Tyiliindi ce3dep: OpraHUKa/bIK eriHOIIK, arposiaHgmadT, Kep Oenepi, 6eTked
3KCMO3ULUSCH], TeOMOPQOTOTHUSIBIK XKaFAalIap.
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SUMMARY

G.A. Zvyagin®, R Kh. Ramazanova®, A.V. Betsyv', A.l. lorgansky”

INFLUENCE OF GEOMORPHOLOGICAL CONDITIONS ON THE TECHNOLOGICAL
DEVELOPMENT OF ORGANIC FARMING IN KOSTANAY REGION

1Kazakh Research Institute of Soil Science and Agrochemistry named after
U.U. Uspanov, 050060, Almaty, Al-Farabi Ave., 75B, Kazakhstan,
*e-mail: raushasoil88@mail.ru

The development of organic farming in Kazakhstan faces a number of challenges, primarily
due to the insufficient scientific basis aimed at increasing crop yields under diverse natural
conditions and agro-landscapes. In this context, research focused on identifying factors that
determine the stability of agroecosystems and the efficiency of land use becomes particularly
relevant. This article presents the results of studies conducted on the territory of the “Bekseitov
Aidarbek Zhumagazievich” farm in the Fyodorov district of Kostanay region. The objective of the
study was to assess the influence of geomorphological conditions on the structure of agricultural
lands and to develop adaptive landscape systems for organic farming. Based on digital
cartography of landform types, slope gradients and slope exposures, an algorithm for GIS-based
land assessment was proposed, enabling a comprehensive characterization of agro-landscapes.
The agroecological grouping of lands carried out in the study identified key geomorphological
factors that determine agricultural land use directions. Practical recommendations for crop
cultivation were developed taking into account landform and soil cover features. The obtained
results form a scientific basis for sustainable and ecologically balanced land use, enhance the
efficiency of organic farming under the conditions of Northern Kazakhstan, and also contribute to
reducing anthropogenic-technogenic pressure on soils and increasing the potential productivity of
agricultural crop.

Keywords: organic farming, agro-landscape, relief, slope exposure, geomorphological
conditions.
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3ACOJIEHHUE U MEJIMOPALIMA ITIOYB
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B.M. Amupog}, C.0. bazap6aes!, 0.C. ) Kauapi6aes!*, M.H. [lomaHoBl,

0.C. KypmaHakbiH1

MOJAE/INPOBAHUE 3ACOJIEHHOCTH I10Y4B C UCIT0JIb30BAHUEM
KOHAYKTOMETPHUHA

1Kazaxckuli HQyuYHO-uccae008amebCKUll UHCMUmMym no4gogedeHust U azpoxumuu
umenu YY. Yenanoea, 050060, Aamamvli, np. ane-Papabu, 75B, Kazaxcmat,

*e-mail: mr.orken@yandex.kz

AHHOmayusi. 3aco/leHHOCTb TIOYB OCTaeTCd OJHOW K3 NPUOPUTETHbIX MpobJseM
JlerpaJlallii  3eMeJsIbHbIX DPEecypcoB, OCOOEHHO B 3aCyLJIMBbIX M OpOIIAeMbIX permoHax
llenTpasibHON A3uu M 1ora KasaxctaHa. B cTaTbe paccMaTpuBaeTcs BO3MOXXHOCTb NIPUMeEHeHUs
MeTOJla KOHAYKTOMETPUHM KaK 3KCIpecc-crnocob6a OIEeHKHM CTeNeHW 3aCOJIEHHOCTH II0YB C
MCI0/Ib30BaHUEM H3MepeHUi anekTponpoBogHocTH (EC) BogHOH BBITSKKU. PabGoTa BhInoJIHEHA
Ha npumepe mnoyB llaynbaepckoro MaccuBa TypkecTaHCKOM 06J1aCTH, XapaKTepU3YIOIUXCS
pasJMYHBIMU YPOBHSIMM cOJIeBOW Harpysku. [losieBble McciejoBaHUS BKJAKOYAJAH OT60p 76
IOYBEHHBbIX 00pasloB C pa3HOM ry6uHBl (0 1 M), NOATOTOBKY BBITS?KEK B COOTHOLUEHHUHU
nouBa:BoZa — 1:5 u usamepenue EC ¢ ucnosnbzoBanueM koHayktoMetpa FieldScout Direct Soil EC
Meter (CTS 50C). Ha ocHoBaHMU moJsiy4eHHBbIX 3HaUYeHUH EC U coflep’kaHUsI CYMMBI COJiei 6blia
IpoBeJieHa KJIacCUuPUKALMSA M0YB 10 CTENEHH 3aCOJIEHHOCTH B COOTBETCTBHUH C MEX/IYHAPOSHOM
kinaccudukanuen Richards (1954) u FAO. /luana3zoH 3Ha4YeHUH 3/1EKTPONPOBOJHOCTH COCTABJISI
ot 0,254 n0 15,420 MCM/cM, 94TO OXBAaThIBa€T CIEKTP OT HE3aCOJIEHHBIX 10 CUJIbHO 3aCOJIEHHBIX
noy4B. /lJ1s1 KOJIMYeCTBEHHOI0 ONKCaHUsl B3auMocCBs3u Mexay EC U cojiep>kaHMeM pacTBOPUMBIX
coJled IOCTpOeHbl M CpaBHeHbl MNATb THUIIOB perpecCUOHHBIX Mojesedl: JIMHeHHad,
JlorapudMHyeckasl, CTelleHHas, a TaKXe [N0JMHOMHUa/bHble MOJIeJIM BTOPOW U TPeTbel CTeNeHM.
OueHKa TOYHOCTM MNpPOBOJAWJIACh C HCIOJb30BaHMEM KosdduiueHTa aeTepmuHanuu (R?),
cpenHekBaapaTudeckod oummb6ku (MSE) u pgucnepcruoHHoro anasmsa (ANOVA). Hawnyuuiue
pe3yJ/ibTaTbl MOKa3aja NOJWHOMHUA/JbHAs MOJeJib TPEeTbell CTeneHU (R2=0,947; MSE=0,034),
obecneyrBasi HauboJiee TOYHYIO alIPOKCMMAILUI0 3MIMPHUYECKUX JaHHBbIX. J/IMHellHas Mojesb
TaKxke IPOAEMOHCTPUpOBaJa BBICOKYI0 TouHOCTb (R?=0,904; MSE=0,062), 4TO mno3BOJSET
ONepaTUBHO MHCNOJIb30BaTb MoOJe/b B INPUKIaAHBIX 3ajadyax. Jlorapudmudeckas Mojesb
oKasasach HauMeHee nHpopmaTuBHOM (R?=0,668; MSE =0,215). [IpoBejeHHbIl AMCIEpCHOHHBIN
aHa/M3 TOJTBEpPJAUJ CTATUCTUYECKYI0 3HAYMMOCTb BJIMSAHUS 3JEKTPONPOBOJHOCTH Ha
comepxkanue cosieid (p <0,001). IosyyeHHBIE pe3yJabTaThl MOTYT OBbITh KCIIOJb30BaHbI AJIS
3KCNpecc-AUarHoCTUKH 3aCOJIEHHOCTH, 30HMPOBAaHHUSI 3eMeJsb 10 CTElNeHH IPUTOJHOCTH JJis
CeJIbCKOX035IICTBEHHOTO MUCMOJIb30BaHUSA, a TaKXe /Jd [JIAaHUPOBAHUS MeJHOpPATHUBHBIX
MeponpusATUA. MeToA  KOHJAYKTOMETPUHM peKOMeHJ0BaH K IPUMEHEHHWI0 KakK B
Ucc/leloBaTe/NbCKOM, TaKk W B IPOWU3BOJACTBEHHOM NpaKTHKe, BKJIOYasd JUCTaHLMOHHBIN
MOHHUTOPUHT € ucnosb3oBanueM EC-gatunkoB u 'MC-TexHoI0THA.

Kawouesvle csn08a: 3acCONEHHOCTb II0YB, 3JIEKTPONPOBOAHOCTb, KOHJYKTOMETpHS,
perpeccHoHHbBIN aHaJIM3, MaTeEMAaTHYECKOE MO/eJINPOBAaHME, IKCIIPECC-METO/,.

BBEJIEHUE HOTO 3aCOJIEHUS] U HeJlOCTaTOYHOMU 3dPek-

3acoseHye TOYB  MmpejcTaBisgeT THBHOCTH MeJHOPATUBHOM HHPACTPYK-
co6Oil cepbé3Hyl0 3KoJIOTHYecKyl u ar- Typel.  CormacHo [706anbHO#  KapTe
papHyI0 mpo6JieMy, 0COGeHHO aKTyajbHylo 3acoyeHHbIx mo4yB  (GSASmap), 6oJee
B YCJOBUSIX BOJHOTO AepHUIIMTA, BTOPUY- 1,38 muipg ra mo4YB IMOJBEPXKEHbI 3aCO-
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seHuw. Cpeau HauboJiee ysI3BUMBIX pe-
THOHOB BBIAEJNAKTCA ABCTpasius, ApreH-
THHa ¥ KazaxcraH [1].

OcHoBHBIE KJIMMaTU4YeCKHe U
aHTpomnoreHHble (GaKTOPbI CIIOCOOGCTBYIOT
KaK IepBUYHOMY, TaK U BTOPUYHOMY 3acCo-
JleHUMI0 no4B. B ycioBusix leHTpasbHOMN
Asuu u wra Kasaxcrana sTo ocob6eHHO
aKTyaJbHO Ha QOHe HapacTawlero BOJ-
Horo geduluTa, U3MEHEHUs KJUMaTa U
HeJIOCTaTOYHOU 3PPeKTUBHOCTU HUPpHU-
raliMoOHHO-APeHaXXHbIX CUCTEM [2].

JAna  ycToduyMBOro  3emJefiesivd,
0COGEHHO B MeJIMOPAaTUBHBIX 30HAX, BaX-
HO OBICTPO U TOYHO OLEHUBATb CTEeNeHb
3aC0JIeHHOCTH. [lepcneKTUBHBIM METOZOM
ABJIIETCS KOHAYKTOMETpPHUYEeCKUU aHa/Iu3,
MO3BOJIAIOLIMU ONEPaTUBHO OINpefeNaTh
coZlep:KaHue COJIeH M0 3JIEKTPONPOBOJ-
HOCTY IOYBEHHOrO pacrBopa [3].

TpagunoHHble MeTOABl JHUarHoc-
TUKHU 3aCOJIEHHOCTHU SBJAKTCA TPYAOEM-
KUMHU W 3aTPaTHbIMU. B 3THUX yc/i0BUAX
0C00YI0 aKTyaJlbHOCTb MpHUOOGpeTaeT KOH-
JYKTOMETpPHUYECKHMH MeToJi, OCHOBAHHBIN
Ha OIpeJiejieHNH 3JeKTPONPOBOLHOCTHU
BogHoi BbITSKKM (EC), oTpakaroweit
o0llee coZlep>kaHue PAaCTBOPEHHBIX COJIEH.
Meton EC mnosiydus LIKMpOKoOe pacnpoc-

TpaHeHHe OJiarojjapsi CBOel BbICOKOH
YyBCTBUTEJbHOCTH, NPOCTOTE IpHUMeEHe-
HU W TNPUMEHHMMOCTM B IOJIEBBIX

ycJ10BUsX [4, 5].

CorytacHo kJsaccudukanmu Richards,
noyBel ¢ ECe>4 wmCM/cM cumTarTca
3acoJsieHHbIMU [6]. [Ipu 3TOM H3MepeHuUs
EC M0XHO MPOBOJUTH KaK B HAChIIEHHON
nacTe, Tak ¥ B BOAHOM BbITSDKKe (1:5), uTO
TEXHOJIOTUYECKH MPOoLIe U aJalTHPOBAHO
K MOoJIEBBIM ycioBuaM [3, 4]. BogHas BbI-
TSKKA LIMPOKO MCIOJIb3yeTcsl 6GJiarogaps
BBICOKOW Koppesasiuu mexay EC 1.5 u
3acoJieHHOCThbI0 [7]. TeopeTudeckue oCHO-
Bbl MeTojia EC cBsizaHbl ¢ pabotamu Hillel,
rje TOAYEpPKHyTa NpsMasd 3aBUCHUMOCTb
3JIEKTPONPOBOAHOCTH OT KOHLEHTpaLUHY,
BAJIEHTHOCTU W MOJBWXXHOCTU HOHOB,
TEKCTYpbl MOYBbI W TeMmepaTypbl [5].
Ayers u Westcot Takxke O0OTMeyqawT
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BaxxHocTb EC pJ11 KOHTpoOJii KadecTBa
OpOCHUTEeJIbHOM BOJbl U yIpaBJeHUs coJie-
BbIM OGasiaHcoM [8]. [IpakTuyeckue Hccie-
JI0BaHMs, B TOM 4Mcie paboTsl Kargas u
Kerkides, noareepaunu npumMmeHumocTsb EC
JJIs1 OLleHKU o6Llero coJieBOoro cocTaBa
no4B U Boj [9]. CoBpeMeHHble NOAXOAbI K
MOHUTOPUHTY  3aCOJIeHUSl  BKJ/IOYAlOT
JUCTAaHUMOHHblE W LUQPPOBbIE METOJBI.
Tak, Shirokova u fAp. onmuceIBalOT KOMII-
JIEKCHble CUCTeMbl HabJIl0/leHus], COYeTalo-
mue HaszeMHble EC-JaTyvMku U [aHHbIe
JUCTAaHLMOHHOrO 30HAMpoBaHus [10].
Zhang u Jip. 1poJleMOHCTPUPOBAIU BbICO-
Kyl0 TOYHOCTb OLIEHKH 3acoJIeHUs IpHU
COBMECTHOM MCIOJIb30BAaHUU CIYTHUKO-
BbIX JJaHHBIX M Ha3eMHbIXx EC-usMepeHui
[11]. B ycnoBusix LleHTpanbHOU A3uu U
fora Kasaxcrana mnpo6JieMa BTOPHUYHOIO
3acosieHUs1 obocTpsieTcss u3-3a Headdek-
THUBHOT'O BOJIOIOJIb30BAaHUSI U HEJOCTAaTKa
JpeHaxHoW WHPpacTpykTyphl. [lo pgaH-
HbIM M.A. AnveBa 3TO OJlHA U3 KJHOYEBbIX
NpPUYMH Jerpajaluu NouB B pervoxe [12,
13]. M.C. CeiijjaxMeTOB COOOIAET, YTO
6osee 40% OpollaeMbIX 3eMeJib
TypkecTaHcKkoi 06J1aCTH IO/ BEP>KEHBI
pas/IMYHBIM BUJAM Jerpajalnuy, BKIYast
3acosienue [14]. Gharib u ap. B cBoeMm
ycC/leJOBaHUU NOAYEPKUBAIOT, YTO METOZ,
EC o6najaeT BbICOKOM YyBCTBUTEJb-
HOCTBIO K U3MEHEHHUSIM COZIePKaHUS CoJier
M MOXeT MNPUMEHATbC KaK Ha JTale
NepBUYHON OLIEHKH, TaK U AJ KOHTPOJA
JIMHAMHUKH 3aCOJIEHHOCTU B MPOCTPAHCTBE
M BpeMeHH. UX JaHHble NOATBEPXKAAIOT
npuMeHumMocTb EC-kapT U Mogeseil B
CUCTeMax MOHUTOPHUHIA CeJIbCKOXO3SMCT-
BeHHbIX No4B [15]. UccnenoBanus gpyrux
y4eHbIX TaKXKe BBIIBUJIN JI0CTOBEPHYIO
3aBUCHMOCTb MeXJy 3JIeKTPONPOBOLHOC-
ThI0O U coJepxaHueM coJsielt [16, 17].
MeTos, KOHAYKTOMETpHH OJIUH U3
Haubojiee LIMPOKO NPUMEHSEMBIX H
JIOCTYIIHBIX CIIOCOGOB 3KCIpecc-OLeHKH
o611ero cofiep>kaHusl pacTBOPUMBIX COJler
B NOYBeHHOM pacTBope. OH OCHOBaH Ha
u3MepeHuu 3jektponposogHoctu (EC),
KoTopasli NpsMO IpONOpLMOHaIbHA KOH-
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LeHTPallU¥ PacTBOPEHHBIX MOHOB, TaKHUX
kak Na*, Ca®*, Mg®*, CI~, SO,%” u HCO3". Kak
oTMevarT BusacoBa u JAp., KOHAYKTO-
MeTpHUsl N03BOJISET MOJYYUTDh Pe3yJbTaThbl
OBICTPO U 6e3 HUCNOJIb30BAHUSI PEAreHToB,
YTO JeJlaeT ee He3aMeHHMOH B MO0JIeBBIX
ycnoBusix [18].

P.P. UcmaunioB u K.II. A6npaxmMaHOB
npeJJIoKUIU perpecCUOHHble MOJeNU A5
3KCIpecc-OoleHKH 3acOJIEHHOCTH C KO030-
dunmenToM geTepMuHanuu R? > 0,8 [19].
Pa6orel Mukhamedjanov u Toderich ne-
MOHCTPUPYIOT YCIEIIHOE HCIOJIb30BaHUeE
CIYTHUKOBBIX JAHHBIX U KapTorpadupo-
BaHMsI 3aCOJIEHHBIX TOYB B pervoHe [20].

AHanM3 Hay4yHOU JIMTepaTyphl NOKa-
3bIBAET, YTO METO/, 3JIEKTPOMPOBOAHOCTH
(EC) sBaseTcss yHUBepcaJbHBIM, JOCTYI-
HbIM U MHQOPMATHUBHBIM HWHCTPYMEHTOM
JVArHOCTUKH 3aCOJIEHHOCTH TMO4YB. B
ycnoBusix Kaszaxctana u lleHTpanbHO#
A3uu MeTo/| MOJIyYuJl LIMPOKOEe paclpoc-
TpaHeHHe 6JlaroJapss CBOed NpPUMEHH-
MOCTH B MOJIEBBIX YCJOBHUSAX U BBICOKOU
KOppeJisiluM C cofepkaHueM coJied. Ero
3pdeKTUBHOCTL BO3pacTaeT NPU HCIOJIb-
30BaHUU MaTEMaTHYECKOTO MO/IeJIMPOBa-
HUS U JUCTAHIIMOHHOTO 30HAMPOBaHUsA. B
oyayuwem uHTerpauuss EC ¢ nudpoBbiMU
['HC-cuctreMaMd M CEHCOPHBIMU TEXHO-
JIOTUSIMU MOXXET CTaTh OCHOBOW YCTOW-
YUBOTO MOHUTOPHHTA 3aCOJIEHHBIX 3eMeJlb
B apU/IHBbIX PErMOHAxX MUpa.

MHoro4ucjeHHble  MCC/I€I0BaHUSA
NOATBEPXKAAIOT HAJIMYHE TECHON KoppeJis-
IIMOHHOM cBsA3U Mexay EC u comepkaHueM
pacTBOpPEHHBbIX coJied B mouBe. B yacT-
HocTH, Xu et al. nokazasny, yto Mexay EC u
YPOBHEM 3aCOJIEHHOCTH CyILEeCTBYeT YC-
TOWYMBAsA 3aBUCHUMOCTb NMPHU Pa3JIUYIHBIX
YPOBHSX BJIQXKHOCTH, 2 TOYHOCTb MoJiesiel
MOXeT ObIThb yJy4dllleHa NMPU UCMO0JIb30Ba-
HUU NOJIMHOMUAJIbHBIX, CTENEHHBIX U 3KC-
MOHEHIMATbHBIX GYHKIMH [17]. Gupta &
Abrol o6ocHOBa/ BO3MOXXHOCTb UCHOJIb-
3o0BaHuda EC B KauecTBe HHAMKATOPA COJIe-
BOM Harpy3kKH NpH pa3paboTKe Meauopa-
TUBHbIX MeponpusaTuil [21]. Keren &
Miyamoto nogdyepkuBaroT 3Ha4uMocTb EC
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JJIs1 OLleHKH MeJIMOPaTUBHOTO COCTOSIHUSA
IOYB IpPH TNOBTOPHOM HCIOJb30BAaHUHU
JIDPEHOKHBIX BOJ, U OOOCHOBAaHUH Ji03
NPOMBIBKH. ABTOpBI MOJYEPKUBAIOT BaXK-
HOCTb JIOKQJIbHOM KaJIMOPOBKM MojeJsel
EC-cosieHOCTB, 0COGEHHO B YC/JI0BHUSX BbI-
COKOM TEKCTYPHOUN HEOJHOPOJHOCTH [22].

HecmoTpsi Ha HanM4Me 3apyOeKHBIX
kJaccupukaui, OHM He YYUTBHIBAIOT
TEKCTYpHble, XUMUYECKHe XapaKTepUCTHU-
KU MOYB U KJIUMaTHU4yeCKHue 0COBEeHHOCTU
tora  KasaxcraHa. B a3toi  cBA3u
aKTyaJIbHOM sIBJSleTCs 3ajjadya JIOKaJbHOU
KaJIMOPOBKU 3aBUcUMOCTH Mexay EC u
COoZilep>XaHUEeM paCTBOPUMBIX COJIEH [JIsI
YCJI0BUM pervuoHa.

llesib HUccieloBaHUSA: OCTPOEHUE U
Ba/IMAALMsA MaTeMaTUYeCKUX MojeJsel
JJIsl OLeHKH 3aCO0JIEHHOCTH CepO3eMHBIX
[0OYB Ha OCHOBE 3JIEKTPONPOBOJHOCTHU
BOZHOM BBITSDKKM M 0OOCHOBaHHE HX
NPUMEHUMOCTH [iJI1  arpOHOMHUYECKOH
NPaKTHKHU.

MATEPHAJIBI U METO/bI

UccnenoBaHue MNpoOBOAMJIOCH  HA
Tepputopun lllaysnbaepckoro MaccuBa
(TypkectaHckass o6.sactb, KazsaxcraH),
XapaKTepu3ywllerocs  npeobyaaZaHueM
Cep03eMHbIX MOYB. YYaCTKU MOAOGUPAJIHCH
C y4eTOM pa3HOM CTeleHU 3aCOJIEHHOCTH.
[louBbl MMEIOT CpejHe- U TKEJOCYT/IH-
HUCTBIA TpaHyJIOMETpPUYECKHUHA COCTaB,
cofepxanue rymyca meHee 1 %, ypoBeHb
pH — ciaboienouyHoi. /luana3oH koJieba-
HUM BeJIMYUHBI 3JIEKTPONPOBOAHOCTUHN
MOYBEHHBIX BBITSKEK cocTasaa ot 0,2 10
15,4 mCM/cM, 9YTO XapaKTepu3yeT LIHMPO-
Ky aMIJIUTYAY 3aCOJIEHHOCTHU MOYB — OT
He3aCoJIEHHBIX /10 CUJIbHO3aCOJIEHHBIX 10
kJjaccudukanuu USDA [6].

Bbl10 0TOGpaHO 76 06Pa3loB C I/Iy-
6uHbl 0 1 M. BosiHbIE BBITSXKKU T'OTOBH-
JUCh B cooTHomeHud 1:5. 3InekTpo-
IPOBOJHOCTb pacTBOpa U3Mepsiach NpHU-
6opom FieldScout Direct Soil EC Meter
(CTS 50C), oTkanubpoBaHHBIM Ha pacT-
Bope NaCl. CopepxaHue cyMMbl coJjel
onpenensyiocb nmo  [OCT 26423-85
26428-85.
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Jlis onvcaHus 3aBUCUMOCTH MEX/Y
EC u cogepxxaHueM coJied OGbLIU MOCTpoe-
Hbl pErpeccUOHHblEe MOJEJH: JIMHehHas,
Jorapupmuueckasi, CTeleHHasi, I[OJHHO-
MUaNbHasg 2-B U 3-U creneHu. OneHkKa
KayecTBa Mo/ieJiel MPOoBOUIACk 110 KO3(-
¢unmenty gerepMmuHanuu (R?), cpeane-
KBaJipaTuiyeckoir omubke (MSE) u ¢
HCII0JIb30BAHMEM JIUCIHEPCHOHHOrO0 aHa-
susza (ANOVA).

PE3VYJIBTATHI U OBCYKJIEHUE

ITo pe3yJabTaTam HM3MepeHui
NOoYBeHHbIX P06, 3HayeHuss EC Bapbupo-
BaJsiu ot 0,254 no 15,420 mCm/cM, a cojziep-
kanue cosed — ot 0,077 pgo 4,518%.

Koppe/ssiMOHHBIA aHa/U3 MOKas3aJl Tec-
HYI0 MOJIOKUTEJIbHYI CBA3b Mexay EC u
cymmoi cosed (r = 0,951).

Hannydyuylo annmpokcuManuio obec-
ne4yusia NoJUHOMHUANbHAA MoJeJib 3-1 CTe-
[eHu (R2:0,947; MSE=0,034), uTo cBU-
JeTeJbCTBYET O BBbIPAXKEHHOW HeJIMHEeU-
HOH 3aBHCUMOCTH MeXJy I0KasaTeJsaMHU.
JIuHellHas Moze/b TaKKe IO0Ka3asa BbICO-
Kyro ToyHocTb (R?*=0,904), HO ycTymuia
IOJIMHOMMAJbHON 10 YPOBHIO MOrpell-
HOCTH.

Pe3ysnbTaThl H3MepeHUs 3JIEKTPO-
IPOBOJHOCTU U CYMMBI COJIeH MOYBEHHBIX
npo6 npuBeeHbI B Tabule 1.

Ta6Jmua 1- PESYJIbTaTbI HU3MeEpPEeHUA 3JIEKTPONIPOBOAHOCTH U CYMMBbI coJie MOYBEHHBIX

npo6
Ho- [lokasaHue Cym- Ho- [lokasaHue Ho- [Tokasanue
KOHJYK- KOHAYK- Cym- KOHJYK- Cym-
Mep Ma co- | Mep Mep
po- ToMeTpa neii, | mpo- TOoMeTpa Mauco- npo- ToMeTpa Mauco-
661 (MCM/cmM) % 611 (MCM/cm) e, % 661 (MCMm/cmM) Jen, %
npu 4-25 0C npu 4-25 °C npu 4-25 °C
1 0,307 0,077 27 0,524 0,180 51 3,520 0,798
2 0,566 0,085 28 0,377 0,182 52 4,050 0,861
3 0,326 0,086 27 0,524 0,180 53 3,830 0,878
4 0,353 0,088 28 0,377 0,182 54 3,480 0,932
5 0,634 0,089 29 1,060 0,186 55 3,740 0,957
6 0,254 0,095 30 1,034 0,197 56 3,440 0,957
7 0,639 0,095 31 0,923 0,199 57 3,473 0,965
8 0,300 0,098 32 0,744 0,203 58 3,340 0,965
9 0,475 0,099 33 0,664 0,207 59 4,990 1,024
10 0,372 0,099 34 1,073 0,208 60 4,030 1,117
11 0,386 0,102 35 1,531 0,209 61 6,110 1,122
12 0,669 0,105 36 0,463 0,211 62 6,400 1,208
13 0,455 0,105 37 0,739 0,239 63 6,780 1,243
14 0,316 0,107 38 0,701 0,278 64 6,000 1,253
15 0,737 0,109 39 1,623 0,322 65 9,550 1,396
16 0,734 0,113 40 1,815 0,345 66 7,150 1,499
17 0,374 0,121 41 1,672 0,358 67 7,800 1,502
18 0,701 0,123 42 1,593 0,361 68 5,380 1,506
19 0,418 0,124 43 1,716 0,413 69 7,320 1,661
20 0,368 0,128 44 2,120 0,519 70 7,030 1,704
21 0,538 0,142 45 1,895 0,589 71 7,500 1,728
22 0,603 0,155 46 4,190 0,618 72 10,040 1,744
23 1,116 0,161 47 2,700 0,652 73 10,000 1,784
24 0,667 0,164 48 0,456 0,659 74 6,980 1,931
25 0,838 0,170 49 1,628 0,683 75 13,300 4,196
26 0,664 0,170 50 2,810 0,722 76 15,420 4,518
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AHanu3 MokasbIBaeT YeTKYH M0JIO-
KUTEJIbHYI0 KOPPEJISIUI0 MEX/y 3JIEKTPO-
NPOBOJHOCTHIO U CYMMOH coJjiekt (pucy-
HOK 1). 3aBUCHMOCTb MEXAY 3JEKTPOIpPO-
BOJHOCTBIO BOAHOW BBITS>KKU U COZlepiKa-
HUEM PACTBOPUMBIX COJiel XapaKTepUusyeT-
Csl 4YeTKO BBIPAXXEHHOM IMOJIOKUTEJTbHOU
koppessiuued (R= ,951), nmpu kKoTopo# c
yBeJIMUEHUEM 3JIEKTPONMPOBOAHOCTU BO3-
pacTaeT M KOHLIEHTpauud COJIeHd, 4YTO
NOATBEPXKAAET 1leJ1eco006pa3HOCTb MPUMe-
HEeHUS MeTOo/la KOHAYKTOMETPUU B KayecT-
BEe JKCIIPECC-OLLeHKHU CTeNeHU 3aC0JIeHHOC-
TH NOYBBL. B JguanasoHe mpo6 oT mnepBoMt
10 COpPOKOBOM HaOJIOAAIOTCA HHU3KUE
3HaUYeHUs KaK 3JeKTPONPOBOJHOCTH, TaK
U COJepaHUsI COJIer, YTO CBUJETEJbCT-
BYyeT O He3acoJIeHHbIX WJIK cJ1abo3acoJieH-
HbIX TI0OYBaX NpPU 3TOM JIMHUMU 3aBUCUMOC-
TH NPaKTUYECKU COBNAJAIOT, YKa3bIBasi Ha
YCTOMYMBYI0 B3aHMMOCBSI3b MEXAY 3THUMH
nokasaTe/siIMU. B mpoMexxyTke OT COpPOK
NepBOM [0 LIECTUAECATON NPOObI QUKCU-
pyeTcsl MOCTeNeHHbId POCT 3HAaYeHUH C
3aMeTHBIMU KOJIEGAHUSIMU 3JIEKTPOIPO-
BOJHOCTU OTHOCUTEJNBHO COJlepXXaHUs
coleld 4YTO MOXeT ObITb 00YCJOBJIEHO
npeo6JiaJlaHueM OT/ieJIbHbIX HOHOB, 06J1a-
JAKIMX BBICOKOW yJeJbHOU MPOBOAMMOC-
ThI0, TAKHUX KaK HAaTPUH WU XJOPUABI IPH
HeuM3MeHHOW Macce cosiel. HauuHasa c

HIeCTUJIeCAITON U JI0 CeMbJecsT ILIecTou
npo6bl HAGJI0JAeTCsl pe3Koe yBeJuYeHHe
KaK 3JIEKTPOIPOBOJHOCTH, TaK U CyMMap-
HOTO COZlep>KaHus coJield, 0CO6eHHO OTYeT-
JINBO BbIpaKEHHOEe B KPUBOU 3JIEKTPONPO-
BOJJHOCTH, UTO CBHU/JI€TEJILCTBYET O HaJu-
YUW CUJIBHO 3aCOJIEHHBIX IIOYB BO3MOXKHO
C TOKCHYHOW KOHILIeHTpauued coJjei
yrpoKamwIled YpOXXalHOCTH CeJIbCKOXO-
3AMCTBEHHBIX KyJbTyp. MakcuMa/ibHble
3HAYyeHUs1 3JIEKTPONPOBOAHOCTU JOCTH-
raloT nopdfKa UecTHaAUuaTH MHUJJIUCH-
MEHC Ha CaHTHUMETp, UYTO MpeBbILIAET
MOPOr COJIEYCTOMYUBOCTH OOJIBIIMHCTBA
BO3/le/IbIBa€MBIX PACTeHHUH.

TakuM 06pa3oM, MexAy 3JIEKTPO-
NPOBOJHOCTBLIO U COZlepKaHUEM PACTBOPHU-
MBIX COJIeH yCTaHaBJIUBAeTCsl CUJIbHAs He-
JINHeHHasl IOJIOKUTe/JbHasA 3aBUCUMOCTb,
N03BOJISIOLIAA UCI0JIb30BAaTh MeTOJ, KOH-
JYKTOMEeTpPHUU KaK 3QPeKTUBHBIA UHCTPY-
MEHT [IJI51 IKCIIPECC-OL€HKH 3aC0JIEHHOCTH
NOYBBI, TOTZA KakK [Jig 60Jiee TOUHOTO KO-
JINYeCTBEHHOI'0 aHa/iM3a PeKOMeHAyeTCs
NOCTPOEHUE PETrpPecCUOHHON MOJeNHu C
y4eTOM THIa MOYBbl UOHHOIO COCTaBa U
TeMIlepaTypPHbIX KOPPEKTHPOBOK.

[IpefioxkeHO yCIOBHOE PpaHXUpPO-
BaHHE HCCJIeJJOBAaHHbBIX MOYB IO CTENEeHU
3acojieHHocTH Ha ocHoBe EC BogHoH
BBITSKKU (Tabsauna 2).

Ta6sinna 2 - Kimaccudukanys moys 1o CTeNeHU 3aCOJIEHHOCTH Ha BOAHOM BBITSKKe 1:5

YcnoBubI# fuanasoH EC, MCM/cM XapakTepUCTHKaA II0YBbI
<1 HesacosienHas
1,0-2,0 Cna6o3acosieHHad
2,0-4,0 CpenHesacoJieHHast
4,0-8,0 CuJbHO3acoJIeHHasa
>8 OueHb CUJIbHO3aCOJIEHHAS
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PucyHok 1 - 'pad vk COOTBETCTBUS MEX/Y COZlepKaHHUEM PACTBOPHUMBIX COJIEH U
3JIEKTPONPOBOJHOCTHIO MOYBEHHOTO pacTBOpa

AHanu3  JOuana3oHOB  3HAYeHUH
3JIEKTPONPOBOJHOCTH TO3BOJIUJA  BblJe-
JIUTh MATh OCHOBHBIX YPOBHEM 3acoJieH-
HOCTH II0YB:

HeszacosenHbie nouswl (EC < 1 mCm/cm) -
XapaKTepU3ylTCs OTCYTCTBUEM IMpPU3HA-
KOB HaKOILJIEHUS coJied, 06J1afialoT 6J1aro-
NPUATHBIMHM arpOXUMHYECKHUMH CBOMCTBa-
Mu. K JaHHOU KaTeropum OTHECEHDI
npo6bl Ne 1-30, 4To cocTaBJ/IsIeT OCHOBHYIO
4acTb BbIOOPKH, CBU/IETELCTBYS O IPe06-
JaJlaHUU TPUTOAHBIX [/ 3eMJefesns
y4aCTKOB.

Caabo3sacosenHsie nouswl (EC ot 1 g0
2 MCM/cM) — cojiep’kaT HE3HAUUTEJNbHOE
KOJIUYECTBO PACTBOPUMBIX COJIEH, YTO
MOXEeT OKa3blBaTb BJMSHUE Ha PpOCT
YYBCTBUTEJbHBIX K 3aCOJIEHUIO KYJBTYP,
O/IHAKO B I[eJIOM OCTANTCSl OrpaHUYEHHO
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OPUTOJHBIMU /ISl CEJIbCKOXO3SIWCTBEH-
HOTO HcnoJjb30BaHusA. K aToil rpynne
oTHeceHbI TpoO6bI N2 31-45.
CpedHesacosennvle nouset (EC ot 2
Jo 4 MCM/cM) — yKa3bIBAalOT Ha HaJIU4YUeE
BbIPQXKEHHOI'0 3aCOJIEHUS, KOTOPOE MOXKET
CYIeCTBEHHO OTPAaHUYMBAThb NPOAYKTHUB-
HOCTb CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYP
6e3 mnpeJBapUTEJbHBIX MEJUOPATHUBHBIX
MeponpusTuii. B BbIGOpKe K JaHHOU
KaTeropuu OTHOCSTCS Mpo6bl N2 46-52.
CusbHo3acoseHHble noussl (EC ot 4
no 8 MCM/cM) — coaep:KaT BBICOKUE
KOHLIEHTpALHHU coJied, He6G1aronpusiTHble
JUil  GOJIbIIMHCTBA pacTeHUH. Takue
NOYBbl TPeOGYIOT KOMIIJIEKCHOTO BOCCTa-
HOBJIEHMSI M  pacCMaTpPUBAIOTCA  KakK
MaJIONPUroJHble /s 3eMiesienus. K aTol
rpyiie oTHeceHbl npo6bl N2 52-70.
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OueHb  cuU/IbHO3ACO/1EHHbIE  NOY8bL
(EC > 8 mCM/cM) — cojiepxaT O4YeHb
BBICOKME KOHLIEHTpalUuH COoJIel, TOKCHY-
Hble JIJIs1 pacTeHU. Takre MOYBbI TPEOYIOT
Kap/INHAJIbHOTO BOCCTaHOBJIEHUS U
paccMaTpUBAOTCS KaK HENPUTO/HbIe [JIs
3emsiefiennda. K 3Toil rpynme OTHecCeHBI
npo6bl Ne 71-76.

[IpeactaBaeHHas
yYUTbIBAeT JIOKaJlbHble  0OCOGEHHOCTH
COJIEBOTO COCTaBa U TEKCTYpbl MOYB U
MOXET CJYXKUTb OCHOBOH i auddepen-
LUPOBAaHHON arpOTEXHUYECKOW OLLEHKH U
30HHUPOBAHUSI.

B Hamux wucciaefoBaHUAX —Mak-
CMMaJIbHOe 3aperdcTpUpoBaHHOE 3Haue-
HUEe 3JIEKTPONPOBOAHOCTH  COCTaBUJIO
15,42 wmCM/cMm (mpoba Ne 76), dTo
COOTBETCTBYET COJEp:KaHUIO coJied Ha
ypoBHe 4,518 %. 3To yka3biBaeT Ha OYeHb
BbICOKYI0 CTeleHb 3aC0JIEHHOCTH, Xapak-
TEPHYIO [Js1 COJIOHLIOB WJIM COJIOHYAKOB,
NoJIBEPKEHHBIX NepeyBaaXKHeHU0. KpoMme
Toro, mpobbl Ne72, Ne73 wu Ne75
JAEMOHCTPUPYIOT PE3KUH POCT 3HAYEHUH
EC, 4To MOXeT CBH/JETe/JbCTBOBATb O

KJIacCUUKaI KA

HaJIMYMU JIOKAJIbHOTO O4Yara BTOPHUYHOTO
3acoJIeHHs], 00YCI0BJIEHHOTO HapyLIeHUEM
BO/IHO-C0JIEBOTO GaJaHca.

[lonyyeHHble JaHHble JIETJIM B
OCHOBY  TOCTPOEHHS]  perpecCUOHHBIX
MoJiesiel, OTPaKAIOLUIMX KOJUYECTBEHHYIO
3aBUCUMOCTb MEX/y 3JIEKTPONPOBOJHOC-
TbI0O [OYBEHHOIO pacTBopa M o06uel
KOHLleHTpauuel cosieil. Takue Mopenu
MOTYT ObITb MCIOJIb30BaHbl JJs oOlepa-
TUBHOM OLIEHKHU CTeNeHM 3aCOJIeHHOCTH U
30HMPOBAHMS MOYBEHHBIX Y4YaCTKOB IO
CTEeNeHU MPUTOJHOCTU JJII CeJbCKOXO-
31ICTBEHHOT0 UCI0J1b30BaHHUSI.

MeTos, 0cCOGeHHO TIOJIe3eH  JIJIsI
6a3oBoi KsaccudUKalMy MOYB MO CTene-
HU 3aCOJIEHHOCTHU B MOJIEBBIX YCJIOBUSX,
N03BOJISII  YCKOPUTb  JWArHOCTUKYy U
IJIAHUPOBaHUE MeJIMOpaL 1.

B 1esiAsX NpOrHO3WpPOBaHUSA COZEp-
»KaHMSA CoJled B MOYBe IO JaHHBIM 3JIeK-
TponpoBoaHocTH (EC) 6bLIM MOCTpPOEHBI
MaTeMaTUYeCKUe MOJesH: JIMHelHas, no-
JIMHOMUaJ/bHas (2-1 ¥ 3-U cTeneHHU), Jora-
pudMuveckas u cTeneHHas (Tabsuna 3).

Ta6suna 3 - OnleHKa KayecTBa pPa3JIMYHbIX PerpecCHOHHBIX MoJiesied [/ 3aBUCUMOCTH
Mex 1y 3JiekTponpoBoaHocThio (EC) 1 cymmoii conet (%)

Mogenb dopmyna R? MSE
Jiuneitnas y =0,2361x - 0,0031 0,904 0,062
Jlorapudmuyeckas y=0,5713In(x) + 0,438 0,668 0,215
CreneHHasa y = 0,2536x0.9063 0,903 0,083
Honunomuanbhas 2-4 | _ o 6089x2 + 0,1375x + 0,1109 0,929 0,046
CTelleHHU
MomuuomMuaneas 3-4 | o _ o 50243 0,0331x2 + 0,3409x - 0,0298 0,947 0,034
CTelleHHU

[IpoBeieHHbIE MaTeMaTHYecKkMe HHTepIpeTaluH, TOTAA Kak Jorapupmu-

dHaJIM3bI IIOKAa3aJiu, 9TO HanboJiee TOUHOH
OKa3aJiaCb ITIOJIMHOMHAJIbHAA MO/JEJIb 3-i
CTelleHyu, Mnpu 3TOM JIMHelHas MoOJeJb
[IOKa3aJla Xopoumue pe3yjbTdTbl U MOXET
OLITh MCIIOJIb30BaHa AJ1A ynpomeHHoﬁ
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YyecKasi MOZIeJIb 3HAYUTEJNbHO YCTYIaeT 1Mo
KauecTBY. /lMCIepCHOHHBIM aHa/IU3 TOKa-
3aJl CTaTUCTUYECKYI0 3HAaYMMOCTb Mojie-
sent (F=718,2; p <0,001) (Tabauna 4).
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Ta6sivua 4 - PesynbraThl fucnepcuoHHoro aHaansa (ANOVA)

Hcrounmk CyMMa KBaJIpaToOB Creneny F-kpurtepui -3Ha4YeHue
BapHaIuu y AP CBO6O/IbI puTep p
EC (on. 45.72 1 718.23 1.8x 107
MPOBOJIUMOCTD)
OcTtaTku 4.84 76 — —
Js KakZoro BUJA MoOJeNd ObIM PHUCYHKax 2-6 NpPUBEJEHO CpaBHEHHE

IOCTPOEHbI IPapUKH 3aBUCUMOCTH COJlep-
»KaHMS COJIEH OT 3JIEKTPONpPoBOAHOCTH. Ha
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PucyHok 2 - JIuHeliHas MoJie/1b 3aBUCUMOCTH COJZlep>KaHUs COJIeH OT
asiekTponpoBogHocTH (EC) mouBbl

Cymma coneit, %
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PucyHok 3 - Jlorapudmudeckass MoJieJib 3aBUCUMOCTHU COZIEPYKaHHSI COJIEH OT
asiekTponpoBogHocTH (EC) moyBbI
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PucyHok 4 - CTeneHHast MOZiesIb 3aBUCMMOCTH COZlep>KaHUs coJied OT
asekTponpoBoaHocTH (EC) mouBsl
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PucyHok 5 - [To1MtHOMUa/IbHasA Mo/JieJb 2-U CTelleHU 3aBUCUMOCTH CO/lepKaHus
coJsieit oT asiekTpornpoBoaHocTH (EC) nouBbl
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PucyHok 6 - [To1tHOMUa/IbHasA Mo/JieJb 3-U CTeleHU 3aBUCUMOCTH COJleprKaHus
coJielt oT asiekTponpoBogHocTH (EC) mouBbl

CpaBHUTE/NILHBIM aHA/NMW3 [OKa3aJl,
YTO HaW/Iy4lilee Ka4eCTBO alpoOKCUMAI[UH
JIEMOHCTPUPYET MOJUHOMHUAIbHASA MO/IeJTb
TpeTbel CTeleHY, obJsajarouias Hau-
BBICIIUM KO3()QUIIMEHTOM JleTepMUHAIUU
(R?=0,947) u HauMeHbIUEH CpeJHEKBaJ-
pathyHoi owubkon (MSE=0,034). Jlu-
HellHas Mo/ieJib TaKXKe M0Ka3a/1a BhICOKYIO
TOYHOCTb (R2=0,904, MSE=0,062) u moxeT
HCIOJIb30BAaTbC B CJyd4ae HeoOXo-
JUMOCTHU YIpPOIIeHUs] BblYMCIeHu . Jlora-
pudmMuyeckass MoJiesib NOKa3aja CpaBHU-
TeJIbHO HU3KHe 3HayeHHus KosddumueHTa
perepmuHanuu  (R?=0,668, MSE=0,215),
YTO CBUJIETEJBCTBYET 06 WX HEHAIEXKHOC-
TH B paCCMaTPUBAEMbIX YCIOBHUSX.

[TosnyyeHHble pe3yabTaThl MOAT-
BEXK/JIAIOT BBIBOJABI APYTUX aBTOPOB [23-
25], 9TO MOJIMHOMHAJIbHBIE MO/IEJIH JIydllle
onuchiBalOT 3aBucuMocTb EC oT cogep-
)KaHUS coJied Ha cyabo- M yMepeHHO
3aCOJIEHHBIX I0YBaX, YeM JIMHeHHble WU
JlorapupMuyecKkre 3aBUCUMOCTH.

TakuM o06pa3oM, BrepBbie MpPOBe-
JleHa JIOKaJbHAasd KaJMOPOBKA 3aBUCH-
MOCTH MeXy aJeKTpornpoBoaHocThio (EC)
U CoZlep>KaHUEeM PacTBOPHUMBIX COJIeH IJis
cepo3eMHbIX 0YB tora Kazaxcrana.

YctaHnoBeHa 1[eJ1eC000Pa3HOCTh
NpUMeHEeHHS IMOJIMHOMHAJBHON MOJeU
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TpeTbel CTeNeHW [JJ ONUCAaHUA JaHHOH
3aBHCHUMOCTH, 4TO obecreyuBaeT OoJee
BBICOKYI0 TOYHOCTb MPOrHO3a, YeM TpPaiu-
[IUOHHbIE JIMHEWHbIe U JorapuPMUYECKHUE
MO/JIEJIU.

[IpensioxkeHa MoaudUUIMPOBaHHAS
1IKaJja rpajaluyd 3acoJIeHHOCTU IMOYB IO
EC, aganTupoBaHHass K peruoHaJbHbIM
arpo3KoJIOrHYeCKUM YCJIOBUSM.

[loslyyeHHbIE 3aBUCUMOCTU MOTYT
OBITH HCII0JIb30BaHbI [JIs1 SKCIPeCcC-OleH-
K{, [AUCTAaHIIMOHHOTO MOHUTOPUHra U
MeJIMOPaTUBHOI0 IJIAHUPOBAaHUS, BKJIIO-
yas npuMeHeHue B 'MC-cucremax.
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KOHAYKTOMETPHA oJICIMEH TOIIBIPAKTBIH, T¥3JAHYBIH MOJAEJIBAEY
16.0. OcnaHos amvbiHOaFbl Kazak monblipakKmauy i#aHe azpoxumus FolablMU-3epmmey
uHcmumymolt, 050060, Aamameol., aa-@apabu daHFulisl, 75B, Kazakcmad,
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TonbIpaKThIH, TY3JaHYbl — JKep PeCypCTapbIHbIH, TO3YbIHBIH 6acThl MacesesiepiHiH 6ipi,
acipece OpTasblK A3usi MeH KasakcTaHHBIH OHTYCTITiH€Erl KypFakK »KoHe cyapMaJibl aiMaKTap/a.
Byn 3epTTeylie TONbIPAKTbIH, Ty3[aHy JeHreiiH cy epiTiHgiciHiH anexkTpeTkisrimTirin (EC)
esiiey HerisiHAe 3kcnpecc-6afajay YIUIH KOHJAYKTOMETpHUS dJiciH KoJijJaHy MYMKiHAiri
KapacThIpbLIajbl. 3epTTey HbIcaHbl peTiHAe TypkicTaH o6JbichiHbIH Lllayibaep anabblHAAFbI
9PTYpPJi Ty3 KYKTeMeCiMeH CUNATTaJaTblH CYp TONbIpaKTap TaHJanzabl. Tepengiri 1 merpre
Jledinri 76 TombIpak, yJrici asbIHBIN, TONBIPAK:Cy KaTblHAchkl 1:5 GosiaTbiH cy epiTiHginepi
Javeiazanael. Ommeysep FieldScout Direct Soil EC Meter (CTS 50C) kanu6pJsieHreH KYPbIJIFBICHI
apKblibl XKyprisingi. AnbiHFaH MaJjiMeTTep Heridinae Richards (1954) xane FAO xasnbiKapasblk
KiKkTeMeJiepiHe caliKec TOINbIpaKTapAblH TY3/JaHy JeHredi GoiblHIIA capasay »xyprisiagi. EC
moHzepi 0,254-ten 15,420 MCM/cM apa/jbIFbIHAA ©3Tepil, TY3CbI3JJaH >KOFapbl Ty3/laHFAaH
ToNbIpaKTapfa JeMiHri pguana3oHfbl KaMThiAbl. bec Typsi perpeccusiiblK Mozenabaep
(CBIBBIKTBIK, JiOTapUPMIIK, JopexkesiK, eKiHIIi >XKoHe VIIHII A9peXxesi NOJUHOMUAIIBIK)
canbICThIpbIABL.  EH JKOFapbl [o/fiK VIOIHIII J9pekesi MOJMHOMHANABIK MOJEJbMeEH
anbiKTaagel (R? = 0,947; MSE = 0,034). ANOVA Tangaybl EC MeH Ty3 MeJiuepi apachiHAaFbl
6alJIaHBbICTBIH, CTATUCTUKAJbIK MoHAiMIriH pacragel (p < 0,001). AnblHFaH MoJesbJep
TY3/JlaHyAbl XKeJeJl aHbIKTay, TONBbIPAKThl aMaKTapFa 06J1y KoHe MeJMOopaLUsbIK XocnapJay
YLIiH KOJ1JaHbl/Ia aJlafibl.

TytlinOi ce3dep: ToNbIpaK, TY3aHybl, 3J1eKTPOTKI3riIITIK, KOHLYKTOMETPHS, PETPECCUSIIBIK,
TaJ1iay, MaTeMaTHUKaJIbIK MOJeJb/ey, IKCIpecc-dic.

SUMMARY

B.M. Amirov?, S.0. Bazarbayev?, 0.S. Zhandybayev*, M.N. Poshanov?,
0.S. Kurmanakyn!?
MODELING SOIL SALINITY USING CONDUCTOMETRY
1Kazakh Research Institute of Soil Science and Agrochemistry named after
U.U. Uspanov, 050060, Almaty, al-Farabi ave., 75B, Kazakhstan
*e-mail: mr.orken@yandex.kz

Soil salinity is one of the key issues contributing to land degradation, particularly in arid
and irrigated regions of Central Asia and southern Kazakhstan. This study explores the
applicability of the conductometric method as a rapid tool for assessing soil salinity levels based
on electrical conductivity (EC) measurements of a water extract. The research focused on
sierozem soils from the Shaulder massif in the Turkistan region, which are characterized by
varying degrees of salt accumulation. A total of 76 soil samples were collected from depths up to 1
meter, and water extracts were prepared in a 1:5 soil-to-water ratio. Measurements were carried
out using a calibrated FieldScout Direct Soil EC Meter (CTS 50C). Based on the obtained data, soil
salinity classification was performed according to the international standards by Richards (1954)
and FAO. EC values ranged from 0.254 to 15.420 mS/cm, covering the spectrum from non-saline
to highly saline soils. Five types of regression models were developed and compared: linear,
logarithmic, power, second-degree polynomial, and third-degree polynomial. The third-degree
polynomial model demonstrated the highest accuracy (R* = 0.947; MSE = 0.034). ANOVA
confirmed the statistical significance of the influence of EC on salt content (p < 0.001). The
resulting models can be applied for rapid salinity diagnostics, soil zoning, and reclamation
planning.

Keywords: soil salinity, electrical conductivity, conductometry, regression analysis,
mathematical modeling, rapid assessment method.
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KOKCAPAM CY KOﬁMACbIHA IPTEJIEC ’KATKAH JKEPJIEPAIH ATPOXUMUAJIBIK
KIHE TOIIBIPAK-ME/INOPALIUAJIBIK ’KAFJAWUDBIH I'AZK APKbIJIbI ZKOHE
JAJIAJIBIK 3EPTTEYJIEP HET'I3IHAE BAFAJIAY

16.0. OcnaHoe ambiHOaFbl Ka3zak monblpakmaHy y#caHe azpoxumMus FolablMU-
3epmmey uHcmumymol, 050060, Aamamvl., aa-@apabu danFuiabl, 758, Kazakcmad,
*e-mail: maksat_90.okkz@mail.ru

Aqdamna. Byn makanama Kekcapall cy KOMMAachIHBIH aybLl IIapyallblIbIFbl KepJiepiHiH
)KaFalblHa, ocipece TONBIpAK KyHapJIBLIBIFBI MEH 3KOXyHesepre TUri3eTiH KelleHZi acepi
KapacTbIpblLIFaH. 3epTTEY )KYMbICBIHbIH MaKcaTbl — Kekcapail cy KoMMacbklHa ipreJjiec ayMaKTaFbl
TONBIPAKTbIH, arpoOXUMUSJIbIK KOpCeTKIlTepi MeH MeJUOPAaTUBTIK KaFJallblH aHBbIKTall,
KeliHHEeH epJi YThIM/bl NaliJa/laHy KoHe ayblj IapyallblibIFbIHA €Hri3y 60HbIHIIA FHIIBIMU
HerisjenreH YCbIHbICTap a3ipJjiey. 3epTTey O6apbichiHZa TypkicTaH o06JbIcbiHBIH OTbIpap
ayganbiHfarbl llayinfip cyapmasbl anKaOblHBIH OHTYCTiK 6eJiirinfie TomblpakKka KelleHJAi
arpoOXUMHUSIJIBIK, 3epTTeyJaep XKyprizingi. Jasanbik KoHe 3epTXaHaANbIK aficTep (arpOXUMHUSIIBIK,
tangay, GPS, cnytHukTik nepektep, NDVI ungekcin tangay) Kongausuiael. Hotuxenep 0-20 cm,
20-50 cm xone 50-100 cM TepeHAiKTepAeri TONBIPAKTHIH TY3/1aHy AeHreii aiTapJblKTal eKeHiH
kepceTTi. ATan alTKaHza, 0-20 cM TepeHJiKTe 6Te KAaTThl Ty3JaHFaH TonbipakKTap 42,4%-a5b1, 20-
50 cm Tepengzikte 70,5%-ab1, an 50-100 cM TepengikTe 96,0%-ab1 Kypaiabl. Bys ayMakTbIH
6achIM OeJiiriHze WYFbLJI MeJUOPALUJbIK lapadapAbly (Ty3/b! 11alo, ApEeHaX XKyHesepiH cany,
Ty3fa Te3iMAl [JakplijapAbl eHri3y) KaeT eKeHiH KepceTefi. MakasaZia TOMbIpaK,
KYHapJIBLJIBIFBIH, COHBIH, ilIiHAE TYMyC MeJilepiH, a30T, ¢pochop KoHe KaJUul MeJIIepiH Tanaay
HOTWKeJIepi /e YChIHbLIFaH. KenTereH y4ackesiepzie ryMyc IeH a3oT JeHreii TeMeH, an pocdop
MeH KaJIMHJIiH KaFJaibl 6ipiaMa K0oJIaiIbl 60JIbII HIBIKTHI.

Tyliindi ce3dep: TonbIpak, TY3/laHy, KYHApJIbLJIbIK, KApTOTPaMMa, Ty3/1aHy KapTachl.

KIPICIIE a3palUsAChIH TeMeHJeTeni, 6ys eciMaik
Cy KOﬁMaﬂaprH cajJly - aJaMHBbIH KaMbUIFbICBIHBIH, esrepyiHe oKeJIe/li.
TabUFraTKa ayKbIM/Ibl apaJiaCyblHbIH, Karanaysa TONBIPAKTbIH  (QU3MKAIIBIK-
ailkplH  Mblcasbl.  Ojap 3HepreTuka, XUMHAJBIK KacHeTTepl Halllapsam, KypFak
MppUTaLys, Cy KoJliri, CcyMeH KaMTy >oHe K/IMMAaTTa KahTazama TY3[aHy >Xypejil.
TaCKbIHMEH Kypec CHUSKThI LIapyallbUIblK DATMaKTaHFaH JKepsepAe  3KoxyHesnep
MaKcaTTapfa KbI3MeT eTKeHiMeH, Kopiia- A€rpajanysachbl baiikanyel MyMKiH. HoTu-
FaH opTara GipkaTap Tepic ocep eTezi. JKE€CiHAe, KepJepAi cy 6acy KyHapJbl
Kolimanap casiblHFaH/|a KeH ayMakKTapjbl TOINBIPAKTBI KOFAITY¥a, IKOKYHENEPAIH
cy 6acbin, GaTmakraHazel YKaranaynapga OY3bUIYbIHA K9HE KePriliKTi KIMMATTHIH
KeIIKiHJep MeH LeriHisep naiaa 6obmn, ©3repyiHe COKThIpajbl [1, 2].
TonbIpakKTap  Ty3zaHazabl. Keprijikri Faneimpapabiy seprreyinge Kartra-
METEOpOJIOTHSIJIBIK ~ PEeXHMM  e3repefi. KOpraH Ccy KOHMMAachIHbIH — TOINbIPAaKKa
BasbiKTap MeH 6acka Ja Cy opraHusM- HETI3ri acepi casbICTBIpMasbl TYpZe a3
JlepiHiH TipuIilik opTackl 6y3blLabll, 63eH- €KEeHIH K9He TY3Jap/blH >KUHAKTaJybl-
JIep/iH, THAPOJIOTUAJIBIK PEXUMi Tyberei- MeH, TONbIPAKTbIH (PU3UKa/IbIK-MeXaHH-
Jii esrepeni, acipece apuAaTi aiimMakTapjga. KaslblK KaCHeTTepiHiH e3repyiMeH HIeKTe-
Ipi cy KoliMasiapbl TONbIpaKKa eJiey/i kepi JIETiHIH KOpBbITbIHAbLIaFaH. MeanopaTus-
acep ereni. Osap >ep acThbl cyjapbl TiK XaFfakbl KaHaFaTTaHFbIChI3 TOINbIPAK,
JIeHTeMiH KeTepil, TONbIPAaKTbIH TUApPO- aJKaObIHbIH YJ/FalOblHa KapaMacTaH, Cy
Mopdu3Mi MeH 6aTNaKTaHybIH KylleidTei, KOWMAaChIHBIH, TONbBIPAKTBIH JKaJlbl KaF-
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JariblHa acepi wemywi eMmec. CoHZal-ak,
»KepacThl CyJapblHBIH KaTy JAeHTedl MeH
MHHepaJilaHyblHA 9Cep eTeTiH Heri3ri
dakTop cy KoMMacbIHBbIH KbI3MeTi MeH
Cyapy npoueci ekeHi aHbIKTaazabl. HoTu-
»KeCiHJie, KepacThl CyJIapblHbIH, MUHepaJ-
JlaHy JieHreli MeH oJlap/blH KaTy TepeH-
Jiri e3arepei, OyJl 3epTTeJIeTiH TONIbIPaK-
Tap/blH  MeJHUOPATUBTIK  >KaFjalblHa
6ipringen acep eteni [3].

Cy koiManapel, [a6opoHe CHSAKTHI,
)Kep acTbl CyJapblHBIH, canackl MeH
JeHreuiHe biKnaza eteai. Onap cy geHreulin
KOTepyMeH KaTap, >epycCTi Cy/JapbIHBIH,
CiHyl apKpLibl JIaCTAHYFa 9KeJNyi MYMKiH.
W30TONTHIK JAepeKkTep MyHbI pacTanfbl.
Kep acThl cys1apbIHbIH T'HAPOAUHAMUKACHI
MeH canacblH aHBIKTAaUTbIH  6acThbl
dakTopsiap - reoJsiorusi koHe THUJpPOreo-
jgorust. TuiMai Gackapy VILUiH oOJlapAblH,
O6ipTeKkTi eMmecCTiriH, THAPOTe0JIOrUAJIbIK,
epeKllesJiKTepiH KoHe XKepriJliKTi xKep
naijananysbl eckepy Kaxet. JlactaHynap-
Jbl epTe aHbIKTay »KoHe 0JIapAblH JUHAMU-
KacblH TYCIHY YUIiH TBIFbI3 MOHUTOPUHT
MaHpI3abpl. Cy KoKWMaJjlapblH peTTey >Kep
acThbl CyJlapbl MeH TOIbIPAK blJIFaJAblIbl-
FblHa aWTapJiblKTal oacep etexi. Ousap
Cy[blH TONbIpAaKKa CiHyiH as3a#Thblm,
6ynaHynbl e3repTeai. KolimasapFa »KakKblH
»KepJieplie, acipece e3eH xalblJMaJlapblH-
Jla, TONBIPAK bUIFAJAbIBIFBI MEH XKep
acThbl CyJapbIHbIH JleHreui »KoFapblIai/ibl.
Cy koiiMasapbl >KbL1 60Wbl Cy aFbIHbIH
KaiiTa 6eJiin, »KOFapbl aFbIH/bl a3aWThIN,
TOMEHI1 aFbIHJbl  apTThIpaZbl. byx
OHMaTTapAarbl TONBIPAKThI bUIFaNAAH/bI-
pbln, ciHyAi TeMeHJeTin, 6eTTiK 6y1aHyAbI
KyuleldTei. 3epTTeysep KoWMaJjap acepi-
HiH ipi >KepycTi aFbIHBIHAH repi, Gy/naHy
’)K9He JKep acCTbl CyJapblH TOJBIKTBIPY
CUSIKTBI KepriJiKTi nmpoluecTepse kebipek
baliKa/JaTBIHBIH ~ KepceTTi. By  acep,
acipece »ep acTbl CyJapbl TepeH eMec
ayJlaH/iapAa alKbIH KepiHeni [4, 5].

3amanayun TAX (reoaknapaTThIK,
Kyllesiep) TeXHOJIOTHUSAJIAPbIHBIH, TOIbI-
paKTaHy MeH arpoXUMHUALAFbl KOJIJAHBLI-
ybl, TONbIPAK JepeKTepiH >KUHaKTay,
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caKTay, Ta/ljay »KoHe KapTorpadusiay
YWIiH OJIapAbIH, 3dJieyeTiH amajbl. Fappi-
TblK cypeTttep, GPS pgepekrtepi xoHe
arpoXuMHUSIJIBIK KepceTKilTepai 6ipikTipy
apKbLIbl TONBIPAKTHIH, KYHAPJIBLIBIFbI MEH
MeJIMOPATUBTIK KaFJaWbIHbIH KeHICTIKTiK
e3repMeJIiJIiriH 6arasay oJlicTepiH cumnar-
TayFa MYMKiHZIK Oepezi. FambiMaapabiy,
3epTTey/iepiHZe arpoXUMUSJIBIK KoHE
MeJIMOPAaTUBTIK 3epTTeyJjiepre HWHHOBa-
LUANBIK TaCiAZep/ii eHrisyre, coHjail-ak
aJIblHFaH HATWXKeJep/i BU3yaausanusiay
MeH YCbIHYfa MYMKIiH/ik 6epesi [6].

Ty3ganfaH TonblpaKTapbl KALIbIK-
TBIKTaH 30H/ATAy HNPUHUUNOTEPIH TYCiHY
yWiH  FaabIMJapAblH  3epTTeysaepiHze
FapbIIITBIK CypeTTepAl mnaijajaHa OTbl-
pbIl, Ty3/aHyAbl aHbIKTAy MEH KapTafra
TYCipy4iH opTypJ/i oJicTepiH MYKUAT
XyHheseyzi, Tonblpak OeTiHiH Ty3Jap/blH
dcepiHeH LIAFbLIBICY KabineTiHiH e3repyi-
He Heri3JeJireH CIeKTpJIK Taciigepre
epekile Hasap ayaapazbl. XKaHe Je Ty3/a-
Hy/lbl aHbIKTAy YVIUiH 3JIeKTPOMarHUTTIK
CHeKTpZAiH (kepiHeTiH, »akKblH, opTalla
*kaHe TepMmusblK UK) apTypai auanason-
JlapbIHBbIH, ~ THIMALMIrT  erxel-Terkeii
TaJJaHajbl, COHJaW-aK ©cCiMAiKTep MeH
BUIFQIIBIJIBIK, CUSKTBI  QaKTOpJap/blH,
aJbIHFaH JepeKTepliH JaJjirine oacepi
CbIHM TYpPFbIJAaH 6aFajaHajbl. 3epTTey
COHBbIMEH KaTap epJi KallblKThIKTaH
30H/TAy dJiCTepiHiH Heri3ri wekTeysepiH
KepceTe/li >KoHe G6oJalllaK, 3epTTey/ep
ylIiH Herisri 6aFbITTapAbl benarineifi, 6y
OHbl  FapbIITHIK CypeTTep apKblJbl
Ty3/aHy/ibl OaFasiayAbl 3epTTEUTIH Ke3
KeJITeH aJlaM VIIiH TanTblpMac 6acTalKbl
HYKTe eTe/i [7].

KypfaK kKoHe »>KapTbLlal KypFak
allMaKTapzafbl Ty3/laHFaH TONbIPAKTapAbl
kaptara Tycipy vyuiH Landsat OLI
COYTHUKTIK JlepeKTepiH MNPaKTUKAJbIK
KosaaHyApl, Landsat gepekTepi 6oibiHIIAa
ecenTe/reH CHEKTPJIK HWHAEKCTEp MeH
XKep  YCTi  y4ackesiepiHAe  eJIIIeHTeH
Ty3/laHy JleHreli apacbeiHaaFbl GaiaHbIC-
Thl FaJbIMJAap 3epTTereH. Ty3JaHy/blH
9pPTYpJi CHeKTpJiiK uHAekcTepiH (Salinity
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Indices - SI), conpaii-ak eciM/iik UHJEKC-
TepiH (Mbicanbl, NDVI) KosigaHyasl cunat-
Talbl, cebebi ecimzikTep kebiHece Ty3/a-
Hy/[blH HHAUKATOpbl O60JbIN TabbLIabI.
HoTmxkenep opTypJ/ii CHEKTPJIK apHajap
MeH WHJEKCTepJiH YiJeciMi Ty3AaHy/bl
KapTara Tycipy A9JIIrH apTTbIpa ajaThbl-
HBbIH KepceTei. MyJIbTUCIIEKTPJIIK Jepek-
Tep HerisiHze Ty34aHyAbl KapTafra TycCipy-
OiH eH KeH TapaJ/lfaH XoHe KOJDKeTiMAi
TaciAepiHiy 6ipiH :kaKchbl kepceTei [8].
Kekcapaii cy KoWMackl alHaJsacblH-
JlaFbl TOMBIPAKTAP/bIH >KaFJallblH Gara-
JlayAafFbl KelleHJiJiriMeH, HaKTbl allMak-
TBIK MOCeJIeHI TepeH, 3epTTeyiMeH >XoHe
XXKepAi nalja/laHyAblH »KaHa acleKTiJepiH
alllybIMEH YKCac XKYMbICTapJaH epeKlilese-
Hill, FBIJIBIMU K9HEe MPaKTUKAaJbIK MaHbI3-
JAbLIbIFbIMEH KYH/bl 60JIbIN Ta0bLIa/bI.
3epTtTey MakcaTbl - Kekcapaih cy
KolMachIHa ipresjiec ayMaKTaFbl TOIMbIPaK-
ThIH arpoXUMHUSJIBIK KOpPCETKIlITepi MeH
MeJIMOPaTUBTIK  »KaFJallblH  aHBIKTAIl,
KeliHHEeH ep/i YThIM/bI NalalaHy XKoHe
ayblJ1 LIapyallblIbIFbIHA €HTi3y GOoUbIHIIA
FbIJIBIMU HeETi3/le/IreH YChIHbICTAp d3ipJiey.
3EPTTEY HBICAHBI MEH 9/IICTEPI
3epmmey HbicaHbl. 3epTTey HbICaA-
Hbl - llayinaip cyapmasibl ankKaGbIHBIH
OHTYCTIK 6GeJiriniH (OTblpap ayaaHBbl,
TypkicTan 06JibICbI) TONBIPAK, KaMbLI-
fFoicbl. Os1 Kokcapalh cy KoWMacbiHaH

COJITYCTiK-6aThICKAa Kapal 5 KM Kepje
OpHaJIaCKaH, K9He 3epTTeJIeTiH yYacKeHIH,
ayMarbl CbipJilapusi e3eHiHe JieiliH keTeni.
ByJs1 opHasacy 3epTTeyJsiep KYpri3y >KoHe
ayMaKTbl Urepy KeHiHJerl ic-lapasiapzabl
93ipJiey Ke3siHJe eckepisyi THIC MaHbI3/bI
reorpaUsAIbIK JKoHe THUJPOJIOTHUSIJIBIK,
KaFfalaapabl KepceTeli. 3epTTey HbIca-
HbIHBIH, KOOpJAUHATTaphl: GOMIIBIK,
68,334988, enjiik 42,510868 (1-cyper).
Kexkcapaii cy KkoiMacel — Kasakcran-
HblH, TypkicTaH o06JIbICBI  ayMaFbIH/a,
CblpZiapys 63eHi apHaCbIHbIH, OH, KaFbIH/a,
[lapaapa cy KoiiMacbiHaH 160 wmakbIpbIM
TOMEH OpHaJacKaH cy Koumachl. 2008-
2011 »xbL1gapel canbiHFaH. Hppuranusa
)K9He Cy TacKblHbIHAaH KOpFay YIIiH
aFblH/Abl MayCbIMJBIK peTTeyAi Ky3ere
acelpazpl. lllapmapa cy 3/eKTp CTaHLUA-

CBhIHBIH KOHTPPETYJISTOPbI 60JIbII
Tabbiagbl. Cy KOMMaHbIH  K006AJIbIK
KeJieMi - 3 MWUIMap/ TeKule MeTp,

aKBaTOPUSCBIHBIH ayfaHbl - 46745 ra,
apHaJIbIK 6eTOH/Ibl 66reTTiH, Cy LIBbIFbIHbI —
1800 Tekuie MeTp/ceK, Y3bIHABIFbI 16 KM
6osIaTBIH Cy 9KeJIETiH apHaHbIH OTKi3y
Kabiseti - 500 Tekue metp/cek. Cy KoiiMa
GereTiHiH y3bIHJBIFbI 44,7 KM, opTamia
ouikTtiri - 7,7 M, eTkizy Kab6iseti 500
TeKlle MeTp/ceK 60JIaThlH Y3bIH/bIFbI
10,2 kM cy 6ypy apHacsI 6ap [9].

CypeT 1 - 3epTTey HbICAaHBIHBIH OpHAJIacy cxeMachl (A) k9He TONbIPAK, YITiJepiH
aJsty, HyKTeJsepi (9)
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3epTTey ayMarbIHbIH, 0acbiM 6e.JIiri
)KaWbLIbIM  peTiHAe  naljajlaHblIafbl.
Cyapmasibl ericTikTep HerisiHeH ApbIC
)koHe bereH e3eHJepiHiH apHAaCbIHbIH
ayMarblH/la OpHaJIACKAH.

Tonblpak >KaMbLIFbICBIHBIH, KaJlbIIl-
TaCybIHbIH, Ka/lbl OUOKJIWMATTBIK XKaF-
Aaiaapbel oHblH, batbic TsaHb-lllaHb MeH
KapaTtay »0oTacblHbIH TiK aWMaKTbLIbIFbI
cnekTpiggeri 6ipiHwi caTbickl 60JibII
TabbLIaTbIH ajlaca LeNnTi »KapTblLlau
CaBaHHaJIap/blH Tay eTeri aliMaFblHa TOH
60J1ybIMEH aHbIKTa1a/bl.

3epmmey adicmepi. 3epTTey A3CTYp-
Ji ’Kep YCTiIiK JanajblK 3epTTeyjepAi
(TombIpak, KeciHfiJsepiH »kacay, yJarijgeppi
ajly, arpoxXUMHUSJIBIK, TalAay) 3aMaHayu
FAapBILITHIK K9He re0aKNapaTThIK TEXHO-
gorusinapmen ([AXK, GPS, cnyTHUKTIiK
nepektep, NDVI unpekcin tangay) yiec-
Tipegi. bysn u“HTerpanusa  ToONbIpak
YKaFAAUbIHbIH, KEHICTIKTIK ©3reprillTirin
HaKThI 9pi ayKbIM/ibl OaFasiayFa MYMKiHZIK
bepeni.

3epTTeysep AOCTYpJii KepPYCTi KoHe
FBUJIBIM/Ibl KQ2KET eTEeTiH CIYTHUKTIK KoHe
reoaKnapaTrThbIK TEXHOJIOTUAIAP dAiCcTepiH
KOJIIaHY apKbLIbI XKYprisiizi.

KolibliFaH MiHAETTepAl 1iely yuliH
TONBIPAKTbl KelleHJi 3epTTey/iH KeTKi-
JIIKTI KeH TapaFaH >XoHe >XaKCbl ampoba-
IUAJAH OTKeH JJicTepi KOJAAHbLIAHL.
JJlicHaMa/IblK ~TYpFblAaH 6i3  Kasipri
3aMaHFfbl FeHeTUKaJbIK TONbIPaKTaHY/bIH,
TONBIpAK, TypaJjbl 6©Te KypZesal Kyie
peTiHzeri yFeIMbIHA HeTi3aenAil.

JananelK >kafFfaijapia TOMNbIpPaK-
Tap/ibl CUMATTay, OJIapAblH MopdoJiorus-
JIBIK, OeJITisiepiH 3epTTey >KoHe Talaay-
JlapFa apHa/IFaH yJrinepai any yiluiH
dJlicTeMere CailKeC KeCKiHJep CaJbIH/BbI.
3epTTey >KYMBICBIHBIH, MiHAETTepiH icke
acelpy 6apbICbIHAA 3epTTey HbICAaHbI ay-
MaKTapblHa JKepyCTi TeKcepy XKyprisy
apKbLIbl TOMNBIPAKTBIH TOJBIK CHIATTa-
MachbIH aJy YIUiH TY3/aHy >XoHe TOIbIpaK-
arpoOXMMHUSAJIBIK TYCIpiJiMAaep *Kyprisiiji.
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3epTTey ASCTYypJii XKepycTi aficiMeH
XKYprizinji, yHFbIMasap/pl OYpFblLIay XKoHe
TOMNBIPAK, YJriJIEpiH YII €CeNTiK TepeH-
nikteH: 0-20, 20-50 xoHe 50-100 cMm any
apKbLIbl Kypriziuai. Janajblk KyMbiCTap
TONBIPAKTbIH, TY3JaHyblH 3epTTeyre ap-
HaJIFaH €eH JKaHa »KabJbIKTap/Jbl >XKoHe
»kahaH/bIK o3uLyMsIay )KyHhesepid naija-
JIaHa OTBIPBIN »Kypriziazi. Tonblpak KOH-
TypJIapblH CIYTHUKTIK CypeTTepre caukec
HaKTbliay yuwiH Garmin 18 »xahaHpabik
nosunusaaay xyuecin (GPS) KoapaHIbIK,
aJl Ka3ba HyKTeJsepiHiH KOOpAWHATTApbIH
aHpIKTay ywiH Garmin 62s GPS-naBura-
TOpbIH MNaijasaHAblK. KepycTi 3epTTey
»)kyMmbicTapbl [10] apmicTemeciHe calikec
XKYprisingi. YjikeH MacuITabTbl TONbIpPAK
3epTTey XYPrisyZe »KoHe FapbILITHIK, dJic-
TepAi Koaganyaa /. PyxoBuuTiy [11] xaHe
M. KontoumkoBaHblH [12] agicTemenepiH
KOJJanblHAbL. TONbIpaKThIH, 3aTThIK-XU-
MUSAJIBIK, KYpPaMblH, IFHU OHJAFbl XUMUSA-
JIBIK 3JIeMEHTTEeP MeH KOCBLIbICTapAbIH,
MeJILIEepJiK apakKaTbIHAaCblH aWKbIHJAY
MaKCaTbIH/a, KaJMbl TaJjay HYCKayJbIK-
TapblH/A YCbIHBLIFAH aHAJIMTUKAJIBIK 9iC-
TeMeJlep KOJIJAHbLUIAbL. ATajlfaH HYCKay-
JIBIKTap 6y/ Tajjay’aapAbl OpPbIHAAYABIH
TEOPUAJIBIK Heri3jiepi MeH NpaKTUKaJbIK
dJlicTepiH KaMTaMachI3 eTei [13-16].
3EPTTEY HOoTUXKEJIEPI 2KOHE OJIAP/IbI

TAJIKBIJIAY
3epTTey  HITWXKeJepi  TombIpak
TY3laHYbIHbIH, TyMyC TM€H a30TThIH
MeJILLEepiHiH, TOMEH/IITiHIH, HaKThbI

KOpCETKIIITEPIH YCbIHA OTHIPBIIN, OCbIFAH
Heri3ZleJireH KeleHAl MeJruopanusiJibIK
mapanap/iblH,  (CyMeH 1aik, JpeHax
XKyHesepi, Ty3fa Te3iMAi AaKbLIAapAbl
ecCipy, OpraHUKaJ/IblK >KoHe MHUHepaJAbl
ThIHANUTKbILLITapAbl KOJIZIaHY)
KaKeTTisiriH ganenaeiai. Byn yceiHbicTap
XeprifikTi kafpalira GelliMzenreH xoHe
aybLJ1 miapyambLIbIFbIH TYpPaKThI
JlaMbITyFa OGarbITTasiFaH. OcCbIFaH yKcac
3epTTeyJiep/ie XKaJIbl YChIHbICTAp 6epinyi
MYMKiH, 6ipak OyJ1 >XYMBbICTaFbl HaKThl



3acosieHue U MeJ/JIMopanuda nmo4s

IlouBoBeaeHue u arpoxumus, Ne3(71) 2025

CaHJbIK JlepeKTepre HerisjeareH YcChbl-
HbICTAp MNPAKTUKAJIBIK KOJIJIAaHbICTAFbI
»KaHaJ/IbIFbIMEH epeKIleseHe/|.
Tonblpak-MeMOpaLUANBIK 3€pPTTEY-
Jepai sKyidesai TypAe >Kypridy TombIpak
KYHapJIbLIBIFbIHBIH, )KaF/[alibIH KoHe OHbIH
e3repy npolecTepiHiH 6aFbIThIH 6aKbLIAY-
JbIH, TanThIpMac KypaJbl 60JIbIN Tabblaa-
Abl. Oa1 yuiH cy cysiHaici KypaMbl 60HbIH-
11a aHAJWTHUKAJIBIK JepeKTepAi KoJiJaHa

OTBIPBIN, TOMBIPAKTbIH TepeHJiK Kabat-
Tapbl 6OUBIHIIA YJbl TY3Jap/blH <«KUbIH-
TBIK 9CepPiHiH» LIaMaJapbl ecenTe/i XKoHe
TOMBIPAKTAp TY3/aHy Aopexeci 6G0UbIHIIA
TONTACTBIPBUIABL. Opi Kapal, 3epTTe/reH
Ka/nbl ayMaKTaH TY3/aHy Jlapexeci
GOMBIHIIA TONBIPAKTBIH 9P TOOBIHBIH, YJie-
CiH Gafasay YIIiH aJIbIHFaH JepekTtep 1-
KecTere »KMHaK-TaJlJbl.

Kecte 1 - 3epTTesireH ayMaKTbIH TyY3/laHy Jdpexeci 60ibIHIIA (TepeHAiKTep GOUbIHIIA)
9PTYPJii TONbIPAK TONTAPbIHBIH TapaJiybl xKoHe 0JIapAblH, ayAaHbl

TepeHnzik, cM
Ty3nany aapexeci 0-20 20-50 50-100

ra % ra % ra %
Ty3nanb6araH 213,8 4,3 35 0,7 - -
9JICi3 Ty3/JaHFaH 1275,4 25,5 552,2 11 35 0,7
OpTalua Ty3gaHFaH 862,9 17,3 537,5 10,8 108,6 2,2
KaTTbl Ty3/jaHFaH 528,6 10,6 352,5 7 55,4 1,1
OTe KaTThl Ty3/JaHFaH 2119,3 42,3 3523 70,5 4801 96
BapJibIfe 5000 100 5000 100 5000 100

3epTTey ayMarbIHJaFbl TOMNbIpaK- KaTThbl Ty3JlaHyfa yliblpaFaH, Oy/l THICTi

ThIH, TY3/JlaHy J2peXXeciHe Tajjay >kacas-
Abl. HaTuxkesnepre calikec, »aJilbl ayJlaH-
HblH, 4,3% Ty3aan6araH, 25,5% aJcis,
17,3% oprawa, 10,6% KaTTbl Ty3JaHFaH
ToNbIpaKTapfa THecisi. EH y/JkeH ayMmak-
Thl - 42,4% - eTe KaTTbl TYy3AaHFaH
TONBIPAKTap aJbll AThIP, OJIap LIYFbLI
MeJIMOopalYsJIbIK, apajap/ibl KaxKeT eTe-
ai. Bysn TomblpaKTapAblH KYHapJIbLIBIFbI
MeH ayblIllapyallbliblK, 6HIMAIIITH cak-
Tay Y1IiH MaHbI3/bl. JKoFapblia alThLJIFaH-
JapzaH, ayMaKThIH 29,8%-b1 (Ty3/1aH6aFaH
»KOHe 9JICi3 Ty3/lJaHFaH TOMbIPAKTap) aybLI
HIapyaliblIbIFBIH/A epeKllle Kayincis nmai-
JajaHyFa MYMKiHJiK OepeTiH > afaaiiza
eKeHi KepiHeai. Anaiifja, ayMaKTbIH eJ9yip
6euiri (70,2%) opralua, KaTThI XKoHE OTe
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MeJIMOPaTHUBTIK ic-apasiapasl XKyprizoec-
TeH y4acKeHiH ayblJ LIapyallblIbIFbl dJe-
yeTiH alTapJbIKTall TeMeHJeTyi MYMKiH.
KaTTh! xoHe ©Te KaTThl Ty3[aHFaH ydac-
KeJjlepZie MeJIMOPATHUBTIK ic-liapajap Ke-
IIeHiH, COHBIH illiHAE XKYY, JPEHaXK XKyHe-
Jlepi >KoHe Ty3JaHyFa Te3iMAl [JaKbli-
Jlapabl mangasaHy KakeT (2-cypeT).
Ty3#aHy feHreiliHe TypakKTbl MOHHU-
TOPUHI KYpri3y Toyekesgepai TUIMAI
b6ackapyfa KoHe TONbIpaK CamnacbiHbIH
0/1aH 9pi HalapJiayblH 60JAbIpMAyFa MyM-
KiHaik Oepeni. Bys mepekTep ayMaKThIH
e/layip OeJiirinfieri ToOMbIpaK, KaFAallblH
)KakcapTy  YWIiH  MeJUOpaTUBTIK  ic-
mapaJiapZblH KQKeTTiJIirH KepceTez.
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Ty3nany papexeci

1. Tysnanbdaran

2. 9uci3 Ty31aHFAH
3. Oprama Ty3ganran
4. Karre! Ty3aanran

5. Ore RaTTHI TY31AHFAH

Cypert 2 - TonbIpak KabaTTapbl 60MbIHILIA TY3JaHy KapTajapbl
(A 0-20 cm, © 20-50 cMm, b 50-100 cm)

3eptTey aymarbiHAarbl 20-50 cm
TepeHAIKTerl TONbIpaK Ty34aHyblHa »Xa-
CaJIFaH Ta/IZlayFa CoMKec, ayZJaHHbIH 6aCbIM
6eniri (70,5%) eTe KaTTbl Ty3JaHFaH.
KanraH GeJiirinie Ty3fgaH6aFaH TOMNbIPaK-
tap 0,7%, aJici3 Ty3aanran 11,0%, oprama
Ty3gadfaH 10,8% >oHe KaTThl Ty3AaHFaH
7,0% Kypangbl. TysgaHnO6araH koHe 9JICi3
Ty3/laHFaH TONbIpAaKTap/blH, YJeci 6ap
6osiranbl 11,7% 6osFaHALIKTaH, adMaKTa
aybll IapyalllbIBbIFbIH JAMBITY VIIiH
ayKbIMbl MeJIMOPALUAIbIK KYMBICTAp
KakeT. AymakTbiH 70,5%-bIH KaMTHUTBIH
©Te KaTTbl Ty3/laHFAaH TomNbIpakKTap (2-
cypeT). ArpoTeXHUKaJbIK ic-l1apasap/bl
YaKbITbLJIbl ~ TY3eTy K9He  TOMbIpPaK
KYHapJbIBIFbIH CaKTay VIUiH TY3JaHy
JleHrelliHe TYpaKTbl MOHUTOPUHT XKYPTi3y
KakeT. MyHJail mapajap  TomObIpak
»KaFJlaliblH KaKCapTy »9He OHBIH aybLI
mapyamblIbIFbl  OHIMJIUIITIH  apTTBIPY
YIIiH KaXKeT.

3eptTenred aymakThiH 50-100 cm
TepeH/JliriHJe Ty3/aHOaFaH TOMbIPaKTap
MYJIEM JKOK, (OopTalia, KAaTThl KOHE OTe
KaTThl TY3/laHFAaH TombIpakTap) 97,1%-bI
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9pTYpJii Ty34aHy [JeHrelsepiHe ue, 6y
KellleHJi MeJIMOpalyAbIK ic-lapasapabl
XKYprisyzi tanan eteni. OTe KaTThl Ty3/a-
Hy (96,0%) Tonblpak eHIMAJIIrH Ka/anblHa
KeJTipy  ywiH  IIyFbI  apajlacyAblH
Ka)KeTTuirin kepceregi. TonblpakTsl Wato,
JpeHax >KoHe Ty3fa Te3iMAl AaKbligap/bl
naifajanyibl KaMTUTBIH MeJdopaLus
GaFapJ/iaMachiH 93ipJiey KaxerT.

Kabbl1jaHFaH mapaiapAblH THIMIi-
JiriH 6akpliaay yuiiH 50-100 cM TepeHAik-
Teri TONbIpAaK, >KaFfalblHa K9He Ty3JaHy
JAUHAaMHUKacblHA TYpaKTbl MOHUTOPUHT
XKYprisy KaxeT. Ty3gaHyMeH 6anIaHbICThI
MYHJal »KafFjad aybll llapyallblIbIFbl
eHIMJiJiriHe aWTapJsbIKTall acep eTyi
MYMKIiH X0He KYHapJbLJIbIKThl KaJlblHA
KeJITipy YIUiH esieysi Kyw-xirepzai tajan
eTeji.

Ty3aaHy AeHreii apTypJii Tombipak-
TapZbl ayblJ lIApyallblIbIFbIHAA NAKAAIA-
HY MYMKiH, ajaija oJ epeklle TaciiAi
J)KoHe MeJIMOpaLUsJIbIK, lapajapAbl KoJi-
JaHy[bl TaJal eTexl.

OcbLiaima, Oy TONbIpaKTap/bl
aybl/l IIapyallbl/IBIFBIH/A NalJjalaHy Ty3-
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JlaHyIbIH 9p6ip TYpiHe XXeKe TaciiAi KaxeT
eTe/li. TabbICTbI HOTHXKEJIepTe KOJI KeTKi3y
YLIiH TONbIPaK, KYHapJbIFbIH KaJIllbIHA
KeJITipyre »oHe CaKTayfa bIKIaJ eTeTiH
MeJIMOPALUAJBIK >KOHe arpOHOMUSLIBIK,
niapaJjiap/bl 93ipJiel, eHri3y MaHbI3/bl.
3epTTedreH ayMaKTblH TOIbIpaAK,
KYHapJIbLJIBIFbl KOPCETKILITEPIH aHBIKTAy
YWIiH arpOXUMUAJIBIK 3epTTey KYprisiizi.
TonbIpaKThIH, T'YMYCTBIK, »KaFdaubl
JUHAMHUKAJbIK €KeHi Oesriji — ryMycThIH,
TY3lJly >X0He MHWHepa/laHy IponecTepi
yHeMi xypegi. OslapAblH, KapKbIHABLIbIFbI
MeH O6aFbIThl TaOWUFU TONBIPAK Ty3iay
dakTopaapbIHaH 6acka,  YChIHBLIFaH
allMaKTbIK eriHIIiMiK >XydesepiHiH cak-
TaJ/IyblHA, ETIHIUJIIK M3JeHUETIHIH KaJIbl

JleHreliHe, SFHU ericTik  »kepJephiy
TYMYCTBIK >KafFAalbl TOMbIPAK KYHapJbI-
JIBIFBIHBIH, ~TYpaKTbl MOHUTOPUHITEYTE
»KaTaTbIH MaHbI3Ibl GpaKTOpJIAPbIHbIH, Gipi
6OJIBIN TaObIJIA/IbI.

3epTTenreH 6apJblK ayMaKTaFbl
ryMyC MeJlllepiHe Taajay HIaTHxeJepi
OOMBbIHIIA TYMyC JeHredi eTe TeMeH
TONMBIPAKTAP aHBIKTAJAbI, OYJ KyHapJibl-
JIBIKTBIH, 1-TOObIHA colikec Kesieai. MyHaan
TONBIpAKTap JerpajalysjaHfaH >KoHe
JeryMmudUKanusIaHFaH OOJbIN CaHAIA/bI.
[ymycTbIH TeMeH MeJllepi TombIpak
canacblHbIH alTapJ/bIKTal HallapJiaFaHbIH
KepceTeli, Oy OHBIH 6OCIMJiKTepaiH
eHiMJiJiriH  cakTay KabizeTiH ’koHe

3po3udra Te3iMAiJIiriH TeMeHaeTe .

Cypet 3 - 3epTTey HbICaHbI TONBIPAKTAPbIHbIH, arPOXUMUSLIIBIK, KOPCETKIIITEPiHIH
KapTorpaMmmasiaphbl (A-ryMyc, 9-KeHiJI bIABIPAUTBIH a30T, b-KblKbIMaTBI pocdop,
B-asmMacnasibl Kajiui)

3epTTey HbICAaHbIHJAFbl aA30TTbIH
MeJilepi OHbIH, KOHLIEHTpaLus JeHreiline
6alylaHbICTBl ayMak, OOMBbIHIIA ©3repil
OTbIpaZibl. A3OTTBIH, 6Te TOMeH MeJlepi
322,6 ra xKepAi Kypauabl, OyJ >KaJllbl
ayMakTblH, 6,5%-bIH Kypaigbl. bya yyac-
KeJlep/ie TONbIpAaKTaFrbl a30TThIH a3 MeJ-
mepje eKeHiH Oingipexai, 6y KyHap-
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JIBIBIKTBl apTThIpPy YIIiH a30T ThIHAUT-
KbIIITapblH KapKblHAbl €Hri3yAi Tajan
eTyi MyMKiH. A30TTBIH TeMeH MeJillepi
913,4 ra >xepjie GalKasaabl, OYJ >KaJIbl
ayMakTbiH 18,3%-bIH Kypaiibl. MyH1a aa
Aa30TThIH MeJiliepiH apTThIpy OOMbIHINIA
arpoTeXHUKaJbIK ic-llapajiap Kyprisy
KaKeT.
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AyMaKTbIH Heri3ri oeJliringe
(44,4%) oocdopapiH MeJiepi KoOFaphbl,
Oy aybl1 UIAapyalllbLIbIFbl JAKbLIAAPbI
yiiiH KoJsaiabl. Anaizaa, ¢pochopibiH eTe
TOMEH KoHe TeMeH MeJillepi 6ap IarblH
ydackesnep (0,9% xoHe 2,1%) Tomnbipak-
Tafbl Qochop JAeHTrediH apTThIPy VILiH
arpoTexHUKa/bIK ic-apajapibl TaJjan
etei. Dochop meHreli TeMeH ydyackesep-
re KyHapJbLIbIKTBI JKaKcapTy yiliH ¢oc-
$op THIHAUTKBILITAPbIH €HTi3y KaXKeT.
®ocdop mesiepiH yHEMI 6aKbljiay TOTBI-
paK, KYHapJIbLIBIFBIH >KOFapbl JeHTenje
yCTal TYpy YLIiH aybL1 IapyallblIbIFbI ic-
[mapajapblH YaKTbLIbl TY3€Tyre KOMeK-
Tecen.

3epTTesieTiH  ayMaKTblH, ~ 6acbIM
6eairinge (90,2%) kanuigig Mesiepi
>KOFapbl HeEMece ©6Te >KOFaphl, 6yJ aybLI
HIapyallblIbIFEl  ©HJAIpici ymwiH Tamala
KepceTKilll 60JsbIN Tabbliajbl. Kanuiifig
opTallla J>XoHe >KOoFapbl MeJllepi 6ap
mafbIH yyackesepge (3,0% xaHe 6,8%) ze
TBIHAWTKBIII €HTi3y OGOWBIHIIA LIYFbLI
mapanap KaxeT eMec, Gipak »KocmapJiaH-
FaH JaKbliJapFa 6alIaHbICTbl OHTAWUJIAH-
JAbIpy Kyprisyre 6osazapl. Kanuiiaiyg TeMen
JleHrelli kesjecrnece Je, ocCiMAiKTepAiH
apThIK KOpEKTeHYiH OoJAbIpMay >KoHe
MaKCUMaJ1Zibl OHIMAJIIKKe KeTy YIUiH a30T,
dochop JKoHe KaJIMHIiH, JypbIC
apakaTblHAaCblH KaMTaMachbl3 €Ty VILiH
KOpPeKTIK 3aTTap TeHrepiMiH KaJarajay
KaXKEeT.

Tonbipak, ferpaJalysCbIHbIH dPTYP-
Ji TypJsiepiH - 3po3usl, Ty3JaHy, OpraHu-
KaJIblK, 3aTThIH, a3al0blH — KallbIKTbIKTaH
3oHATay K9He T[AX (TeoakmapaTThIK
)KyHesiep) KeMeriMeH THiMJi Garasnayfa
6oaanpl. NDVI (Normalized Difference
Vegetation Index) JlerpalaliUsiHbIH,
MaHbI3/ibl UHAUKATOPHI. Jlerpajanusias-
FaH ToNObIpaKTapAa 6eciMAIKTepAiH ocyi
HamapJsian, NDVI wmanHgepi TeMeHaeii.
2Kep ycrinik TombipaK chlHaMaJsiaphbl
apKpLIbl Aerpajanusa JeHTrediH aHbIKTall,
oHbl NDVI kapTasapbIMeH CaJbICThIPY KeH,
ayMaKTapAafFbl Jerpajanus mnpoiectepiH
bakbliayFa MYMKiH/IiK 6epei.
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FanbiMpap Tomblpak Jerpajanus-
CbIH 6ackKapy/a KaUIbIKTBIKTAaH 30HATAY
MeH [AJK TexHoJIOrUsJIApPBIHBIH, COHBIH,
iminge NDVI-niH MaHbI3bIH 3epTTeai. Oyap
TONBIPAK, AeHCayJbIFbIHbIH HETi3ri kepceT-
KimTepi (oOpraHuKaJ/bIK 3aT, bLJIFAJ/IbLIBIK,
KOPEeKTIiK 3aTTap/iblH  KOJLKeTiMJiiiri)
eciMAiKTepiH  ocyiHe Tikeysed acep
eTeTiHiH, 6ys1 NDVI apKblibl 6aKblIaHATbI-
HbIH KepceTTi. Kep ycTinik aepekrtepgi
(MbIcasibl, TOMBIPAK  ChlHAMaJlapblHaH
aJIbIHFaH) FaphIITHIK JlepeKTepMeH Gipik-
Tipy apKblibl TOMNbIPAK JeHCAYJIbIFbIHbIH,
KeHICTIKTIK ©3reprilllTiriH aHbIKTall, OFaH
colikec Gackapy uremiMaepiH KabbligayFa
6os1aabl [17, 18].

3epTTeyne KeJITipiJireH NDVI
(Normalized Difference Vegetation Index)
MoHJZepi opTypJi kbuUiZap 6GoHbIHIIA
(2000, 2005, 2010, 2015, 2020, 2024)
ailzlap OGOWbIHIIA KeJTIpilireH, alKbIH
KOpiHeTiH MayCbIMABIK, T4, eJIeyJli XKbIIJbIK,
e3repictep e aHbIK 6alKaIa bl. MaycbIM-
JblK ~ AUHaMuKa  ajerTerigeid:  NDVI
KOKTeM/le 6CiM KepceTeJj, ka3 ailslapbIH/ia
€H ’KOFapbl MaHJepre xereiai (keibip
XKbLIJApbl €H KOFapbl MOH  bIFBICYbI
HeMece a3 KepiHyl MyMKiH, Mbicasbl 2000
XKbLJIbI MaMbIp aWbIHbIH, MaHJepi cayip
albIHaH TeMeH 00JI/Ibl ), COIAaH KeHiH Ky3/1e
TeMeHJley GaWKajaZbl JKoHe  KbICTa
(kaHTap-akKnaH) eH TeMeHri MaHJepre
)eTeni, 6y eciMAiKTepAiH BereTauusbIK
OUKAJApbIH  KepceTeai. Mpbicasbl, 2005
XbLJIbl HaypbI3-COyip aiJlapbl >KOFaphbl
maHgepai (0,398 xone 0,388) kepceTce,
minje-TaMbl3  ailJlapbl  CaJIbICThIPMaJibl
TypZie kofapbl AeHreisepi (0,181 rxoHe
0,184) ycran Typajabl. XKbUIABIK e3repic-
Tep NDVI-giH eH ofapbl MoHJEpiHiH
kebinece 2005-2015 xbLi1jjap apajblFblHa
KeJIeTiHiH KepceTei, Mbicasibl, 2005 KbLI-
JblH, HaypbidbiHAa (0,398) Hemece 2015
xkoHe 2020 KbLIABIH, Kapalla >KeJITOKca-
HeiHga (0,227 »xoHe 0,317), 6y COJT KbLI-
Jlapbl 6CiMAIKTep VILUiH KoJIalJbl >KaFgai-
Jlap 60JIFaHbIH KepceTyi MYMKiH koHe cy
KOolMaFa cy J»KUHaJIFaH Ke3eHHeH KeliH
acepi nen 6arasiayra 60J1ajbl.
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Cypet 4 - NDVI MaH/epiHiH KaJbl CUIIATTaMachl XKdHe XKblJI/bIK 63repicTepi

Analifia, eH allKbIH bUIJIBIK, YPAIC —
2024 xbibl NDVI MoHzepiHiH a//ibIHFbI
Ke3eHJlepMeH CaJbICThIPpFaH/a, OapJIbIK,
JepJiik ailnapja aTap/blKTall TeMeHJeyi.
Mbeicanbl, 2024 XbLIAbIH, IIiJAeciHAeri
MaH 0,079-mb1 Kypaiabl, 6ys 2005 xbLi-
ablH, wingecingeri 0,181 Hemece 2020
*)bLIAbIH wWingecingeri 0,119-gan epayip
TeMeH. OcbIFaH YyKcac TeMeH/ley MaMbIp
(2024 xbuter 0,09, 2020 xbL1bl 0,146-Fa
Kapchl) >XaHe KaszaH aluapbiHaa (2024
»*bubl 0,063, 2020 xbLibl 0,148-re Kapchi)
6arikanaabl. 2024 xbliarbl NDVI 6ofibiHIIA
QJIBIHFAaH JlepeKTep, OYPBhIHFbI Ke3eHAep-
MeH Ca/bICThIpFaHJa MIHJep/iH auTap-
JIbIKTall TOMeH/lereHiH KepceTeTiH 6oJica,
OyJ1, aTan alTKaH/a, OYpbIH Mai/jaaHbLI-
MaFaH HeMece ThIHaWFaH XepJepAi ericTik
»KepJepre OeJiceHJli TypAe Urepy MeH
allHa/JbIpy/iblH, ~6acTajybIMeH TYCiHJi-
pisyi MYMKiH.

Bysn perenimis, ocel UHAEKCcTep
ecenrenred aymakra 2024 xbu1 iwiHze
ericTik ankanTap/bl aybLl Ilapyallblabl-
FBhIHJIa NaWJaaHyFa AadbIHay OOWBIHIIA
ayKbIMJbI KYMBICTAp KYprisijireH ceber-
TeH. MyHaai npouecc NDVI kepceTkiline
ce3ci3 acep eteTiH OipkaTtap ic-mapa-
Japabl KaMTUAbL. EricTiK »KyMbICTapbIH
fpactamac OypblH, apaMIIeNTepMeH, GyTa-
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Jlap ©CKeH y4YackKeJlep MeXaHUKaJbIK
Tazajayfa yubIpaigbl. byn 6ap ecimzik
6uoMaccacblH Kolofa oakeseni, 6yn NDVI
KOPCETKIllliHIH KYPT TeMeH/leyiMeH OipAeH
KepiHeni, eWTKeHi OyJl WHJEKC eciMAik
YKaMBLJIFbICBIHBIH, THIFbI3/ABIFbl MEH KaChLI
MaccachlH TiKeJel kepceTeai.
KOPBITBIH/IbI

3eptTey HoTHxkenepi Kokcapail cy
KOMMachIHa ipresiec ayMaKTbIH TOMNbIPAK-
MeJIMOPAaTUBTIK 9He  arpoOXUMHUSAJBIK
XKaFlalibl  KypAeJi  eKeHiH  KepCeTTi.
[Ipodunp GoMbIHIIA KyprisinreH Tanjay-
jap (0-20 cm, 20-50 cM xoHe 50-100 cM)
ayMaKTblH 0acbiM OeJiiriHZe opTania,
KaTThbl JXKoHe eTe KaTTbl Ty3JaHy bailka-
JIaTbIHBIH KepceTTi. dcipece 50-100 cm
KabaTTa TyY34aHy/blH JKOFapbl JeHrewi
(96,0%) aHBIKTaJBIN, OYJ >KaFgal aybLI
HiapyalblIbIFbIHAQ  KepAl  naljajaHy
MYMKIH/ZIriH alTapJblKTal eKTenai.

['ymyc MeJiniepiHiy, eTe TeMeHJIri
TOINBbIpAKTap/blH AeryMuUKaLMsa Npole-
ciHe ylIblpaFaHbIH KepceTeJi oHe O6yJ

0JIap/iblH, ~arpOHOMMUSIJIBIK  CalacbIHbIH
HalllapJayblHa, ©CIMAIK  OHIMJIJIriHIH,
TeMeH/leyiHe, 23po3ugra GeHiMaiiiriHig

apTyblHa ceben 60Jsia/ibl. A3OTThIH >X9He
docdopabiH TeMeH JieHrei fe Tomblpak-
TbIH KOPEKTIK KYHJBUIBIFbl >KETKIJIKCi3
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eKeHiH gaJsengeii, Oy eHIM ajy yuIliH TonblpaKTblH, KOPEKTIK »KaFJalbIH

KOCBhIMIIIA TBIHAWTKBIII €HTi3y[i Tajialm ’KakKcapTy YIIiH a3oT xKoHe d¢ocdhop

eTeni. TBHIHAWUTKBILITAPbIH €HTi3y KEpPEK;
Kanuigiy Kofapbel MeJiepi TOMbI- ['ymyc peHreilin apTThIpy Makca-

PaKTbIH OYJ1 3JIeMeHT OOMbIHINIA KeTKIJIIK- ThIHJAQ OpPraHUKa/IbIK TbhIHAUTKBIIITAP/IbI
Ti KaMTaMacbl3 €eTiITEHIH KepceTeli, KOJJAaHy K9He TOMNbIpaK KypbLJIbIMBIH
ajaiija 6acka  MaKpo3JieMeHTTEpPMEeH KaJlllblHA KeJITipy Liapajapbl KAXKeT;
apakaThlHAaCcThl peTTey MaHbI3gbl. NDVI NDVI JUHAMHKAChI Herisinge
WHJIEKCIHIH JKbUIZABIK JKoHE MayCbIMJIbIK BereTalUs/IbIK OaKblaay Kyprisim, kepai
JMMHaMHMKaChl apKbLIbl 6CIM/IK KaMbUIFbI- MalZa/aHyAblH,  3KOJIOTHUSJIBIK  9CepiH
CbIHBIH, yaKbIT 60MbIHIIA 63repyl, an 2024  Garasay yChIHbLIA/bI;
KBUJIFBI KOPCETKILITEPAIH, KYpT TOMeH/eyi TysaaHy MeH KyHapJbLIbIKKA TypaK-
- Oys 2KepsiepZie aybul IIAPYAIUBLIBIFBL  Tp MOHUTOPHUHT Xypridy - 6ackapy lie-
MaKcaTblH/Ia Wrepy »KYMbICTapbl Gacral- miMaepid KabbLiAay YiliH MiHJEeTTi apT.
FaHBIHbIH OeJIrici peTiHAe TyciHAipineni. »Kannbl anraHja, 3epTTered ayMak-
Ockl fiepeKTep HerisiHAe MbIHAHJAH  TpLIH TONBIPAKTAapbIH THIMJI opi TYpaKThl
KOPBITBIHABLIAPp MEH YCBIHBICTAP 2Ka- jmaigasaHy YUIiH oJiapAblH, Mopdosorus-
caJiabl: JIBIK JK9HE arpoXUMHUAJBIK epeKIleJsiK-
Tyspany foapexeci »korapbl y4acke- TepiHe 6GeHimzeareH JapajaHfaH ToCia
Jiep/ie KOMILIEKCTi MeJIMOPAlMAJIBIK IIapa-  KaxkeT. bys 3eprTey Mmajimertepi Kokca-

Jap (Cxyy, JApeHax XKyHhesepi, pail cy KoWMachl MaHbIHZAFbl XepJep/iH
arpoTeXHUKaJIbIK JJICTep) ’KeleJ TYPAE TOoNbIpaKTapblH KaJllblHA KeJTipy MeH
KYPprisinyi Kaxer; arpapJiblK, 9JieyeTiH apTThIpy YIUiH FbLJIbI-

Ty3fa Te3iMAi aybpll WapyallbUIbIFBl MU Heri3JieJiIreH NPaKTUKaJbIK LlelliMaep
JaKblIJAPbIH €HT13Y YChIHbLIAAbL; YCbIHYFa MyMKIiHJiK Gepesi.

3eptTey xymbicel BR22885097 KP AIIIM BHK 2024-2026 xok. «Tombipak
KYHapJIbJIBIFBIH CaKTay MeH KaJlllblHa KeJITIPpYZiH KaHa Taciiaepl Heri3iHJe KapKbIH/bI
eriHIIIIKTEe aybl LIapyallbLIbIFbl MaKCaTbIHAAFbl KepJepAi TUIMJII NaijajaHyabl
KaMTaMachI3 eTy» FblJIbBIMU-TEXHUKAJIbIK, 6aF/japaMacblHbIH MaTe-puaaAapbl 60UbIHIIA
OpbIHJAAJIJBI.
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OLEHKA ATPOXMMHYECKOI'O U TIOYBEHHO-MEJIMOPATUBHOI'O COCTOAHUWA
3EMEJIb, ITIPUJIETAIOIUX K KOKCAPAMCKOMY BOJOXPAHWJIMIY HA OCHOBE I'MC M
[TOJIEBBIX MCCJIEAOBAHUU

1Kazaxckuli Hay4Ho-uccaedosameibCKULl UHCMUMym no4eoeedeHus U a2poxumuu
umenu YY, Yenanosa, 050060, Aamamuli, np. anro-Papabu, 75B, Kazaxcmat,

*e-mail: maksat_90.okkz@mail.ru*

B maHHOM cTaThe paccMaTpUBaeTCs KOMILJIEKCHOE BJIUSHUE BOJIOXPAHHUJIHIL HA COCTOSTHUE
CEeJIbCKOX03SHCTBEHHBIX 3€MeJsib, OCOOEHHO Ha IUIOZOPOJME IMOYB M 3KOCHUCTeMBI. llesb
HCCIe/I0BaTEbCKOH PaboThl - ONpEeAeSUTh arpoXMMUYecKHe IMOKa3aTeJu U MeJHOpPaTHBHOE
COCTOSIHME IIOYB Ha TeppuUTOpUH, mOpuierawueir k KokcapalickoMy BOJOXpaHWIHILY, C
nocneaymouleil pa3paboTKoM HaydHO OOOCHOBAHHBIX pPEKOMEHJALUN M0 paldoHaJbHOMY
WCMOJIb30BAaHUI0O W BBEJEHHI0 3eMeJib B CeJbCKOXO3SIMCTBEHHbIM 0060poT. [IpoBejeHbI
KOMILJIEKCHbIE arpoXMMHYecKHe HCCAeJ0BaHUS TMO0YB B IOKHOM dactu lllaynbaupckoro
opomaemoro maccuBa OThIpapckoro paoHa TypKecTaHCKOW 06Js1acTU. Vcnoib30BaHbI MOJIEBbIE
U JlabopaTopHble MeTOAbl (arpoxuMuyecKud aHaaus, GPS, cnyTHUKOBBIE [JaHHbIE, AHAJU3
unzgexkca NDVI). [osydyeHHble pe3yJsbTaThl MOKa3aJu BbICOKYIO CTeleHb 3acoJIeHUsl MOYB Ha
ray6une 0-20 cM, 20-50 cm u 50-100 cm. B yacTHOcTH, Ha riay6uHe 0-20 cM O4eHb CUJBHO
3acoJjieHHble NOo4YBbI cocTaBiasAwT 42,4%, Ha 20-50 cm - 70,5%, a Ha 50-100 cm - 96,0%. 3TO
yKa3blBaeT Ha HEOOXOJUMOCTb CPOYHBIX MEJHMOPATHBHBIX MepONPHUATHH (MPOMBIBKA COJIEH,
CTPOHUTEJIBCTBO JIPEHAKHBIX CUCTEM, BHEJAPEHHUE COJIEYCTOMYMBBIX KYyJIbTYP) Ha 60JIbIIEH YacTu
JaHHOU TeppUTOpUH. B cTaThbe TakKe mpezcTaBJieHbl Pe3y/IbTaThl aHA/M3a IJIOJA0POUS MOYB,
BKJIFOYAsl COJlepKaHHe ryMmyca, a3oTa, pocdopa u kanus. Ha MHOruUX ydacTKax cojeprKaHue
ryMyca 4 a30Ta 0Ka3aJ0Ch HU3KHUM, a ¢ocdopa 1 Kasivsi 6bLII0O OTHOCUTENIbHO 6J1aronpusiTHIM.

Knatouesnle ca08a: 104Ba, 3aC0JIEHUE, IIJIOAOPOHNE, KAPTOrpaMMa, KapTa 3acoJieHus .

SUMMARY

M.N. Poshanov!*, R.H. Ramazanova, S.N. Duysekov?, N.S. Assimzhanov?, Z.A. Zarip!

ASSESSMENT OF THE AGROCHEMICAL AND SOIL-RECLAMATION CONDITION OF LANDS
ADJACENT TO THE KOKSARAI RESERVOIR BASED ON GIS AND FIELD STUDIES

1Kazakh Research Institute of Soil Science and Agrochemistry named after
U.U. Uspanov, 050060, Almaty, al-Farabi ave., 75B, Kazakhstan

*e-mail: maksat_90.0kkz@mail.ru

This article examines the complex impact of reservoirs on the state of agricultural lands,
especially on soil fertility and ecosystems. The aim of the research work is to determine the
agrochemical indicators and ameliorative condition of soils in the area adjacent to the Koksaray
reservoir, followed by the development of scientifically-based recommendations for rational land
use and their introduction into agricultural circulation. During the research, comprehensive
agrochemical studies of soils were carried out in the southern part of the Shauldir irrigated array
in the Otyrar district of Turkestan region. Field and laboratory methods were used (agrochemical
analysis, GPS, satellite data, NDVI index analysis). The results showed a significant level of soil
salinity at depths of 0-20 cm, 20-50 cm, and 50-100 cm. In particular, at a depth of 0-20 cm, very
strongly saline soils comprise 42.4%, at 20-50 cm - 70.5%, and at 50-100 cm - 96.0%. This
indicates the need for urgent reclamation measures (salt leaching, construction of drainage
systems, introduction of salt-tolerant crops) on most of this territory. The article also presents the
results of soil fertility analysis, including the content of humus, nitrogen, phosphorus, and
potassium. In many areas, the level of humus and nitrogen was low, while the content of
phosphorus and potassium was relatively favorable.

Keywords: soil, salinity, fertility, cartogram, salinity map.
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A. Axaros!, B.b. HypmaToBal*, C.C. Bypues!

COCTOAHUE MEJH, INHKA U UX PESEPBOB B OPOIIAEMbBIX U HEJTMHHBIX
CEPO3EMAX Y3BEKUCTAHA

1HayuHo-uccaedosamenbckuil UHcmumym okpyscaroweli cpedol u
npupodooxXpaHHblX mexHoa02ull npu LlenmpansHo-A3uamckom yHugepcumeme usy4eHust
okpyxcaroujeti cpedsvl u usmeHeHust Kaumama (Green University) u Munucmepcmee
9K0/102UU, OXPAHbI OKpyXHcaroujeli cpedsvl U U3MeHeHUsl Kaumama Pecnybauku Y36eKkucmat,
100043, Tawkeum, np. Bynédkop, 7a, Y36ekucman, *e-mail: nurmatoffkennel@gmail.com

AHHomayus. 1lesbto vccyieoBaHuUs ObLJIM OlleHKA COJlepKaHHs MeJIU U LIMHKA, BblJleJIeHUs
HUX pe3epBOB, paclpejejeHUe MeAU U LIMHKA B Npoduse TUNUYHOIO cepo3eMa TalIKeHT-
Kesiecckoro reomopdosioruyeckoro paiioHa TalikeHTCKoW o6siacTu Y36ekucrana. M3yyeHHble
LeJUHHbIE U OpollaeMble THUIUYHbIE CepO3eMbl XapaKTEPU3YITCS CpeAHeCyrJTUHUCTbIM
rpaHyJIOMeTpUYeCcKUM cocTaBoM. ObIee co/iep>kaHue MeJ B BepXHEeM rOPU30HTE BapbHUPYET OT
18 pmo 27 wmr/kr, nuHka ot 55 mgo 104 mr/kr, goas uauctodl ¢pakuuu - ot 12 go 24%. Beun
BBIZIeJIEHbl pe3epBbl MeJU W IIMHKA - JIAOWJIbHBIA, OJMKHUHA U NMOTEHIUAJbHBIA. BbISBJIEHBI
KoJie6aHUsI pe3epBOB OT OOILEro cojJiep>XaHus B IIAXOTHOM TOPHU30HTE: pe3epBbl MeJU -
JIabuabHbIN OT 1 10 6%, noTeHnManbHbIN OT 33 f0 52%, 6JMXKHUMN, JOMUHUPYIOLHUN B 06L1eM
comepxaHuu 64%; pesepBbl LIUHKA - JIAOWIbHBIA OT 6 A0 18%, 6amxHUE oT 16 mo 44%,
MOTEeHIMAJbHbINA, AJOMUHUPYIOIIUHA B 00IleM cojepaHuu no 55%. B mocraToyHo 6GoJiblIOM
KOJTUYECTBE IPeJ[CTaBJIEHbl OJMXHUN U MOTEHI[UAJbHBIA pe3epB MeJu U IIUHKA, U B HECKOJIBKO
MeHbIlleM JIaGWJIbHBIM, a HaKOIJIEeHHe HepacTBOPUMON ¢(opMbl MeAW U LMHKA B MaXOTHOM
FOPU30HTE TMOBBIIIAET YCTOMYMBOCTH IOYB K BOJHOM 3PO3UU 3a CYET 0O6pa3oBaHHUSA
BOJIONIPOYHBIX CTPYKTYp. YCTAHOBJIEHO, YTO pacnpejfie/ieHUe MeJu, IJMHKAa U HUX pe3epBOB B
HM3y4YeHHbIX N10YBaX, HEPAaBHOMEPHO U 3aBUCUT OT MHOKecTBa PaKTOpPOB, HAllpUMep JaBHOCThb
OpOILEeHUs] U OKYJbTYpUBaHHE MOYB, KOTOpPble YBEJUYUBAIOT KaK oOllee coZepKaHue MeaUu U
IUHKA, UX Pe3epPBbl, TAK U UX COJiepKaHUe B UIIUCTOU PppaKIUH.

Knruesble ca08a: cepo3eM TUNHYHBIN, HOBOOPOIIAEMBIH, CTapOoOpOLIaeMbli, [JeJIUHHBIH,
MeJb, IUHK.

BBEJIEHUE

MeTaJiJibl UMEIOT 0C060€ 3HAUYEHHUE B
6uocdepe - cTpoeHHE, MUTPAIUH, B3aUMO-
JIEUCTBUS C JPYTUMH COEJUHEHUMU
JIeJIAI0T WX HEOTbEMJIEMOM 4YacTbio ¢ep-
MEHTaTUBHOU CHUCTEMBbI »KHUBBIX OpraHu3-
MOB, YTO mpeaonpe/eseT GyHKIHUOHUPO-
BaHHWe Bcero )xuBoro. Ho He Bce coejuHe-
HUsl SBJISIIOTCS JOCTYIHBIMH JJII pacTe-
HUH, 2 B HEKOTOPBIX C/Iydasix NPUBOJAT K
3a00JIeBaHUAM, MYTAl[MSM UM JaXKe ruode-
Jii. Posib Mesi ¥ LIMHKA, ONpeiesisieTcs B
NEepPBYI0 oOYepelb HMX CBOMCTBAMH JIs
pacTeHUH U >KUBbIX OPraHW3MOB IOYBEH-
HOW cpefpl. PanpoHasbHOE HCHOJIb30Ba-
HHEe  MHUKPOIJIEMEHTOB B  CEJbCKOM
X035IUCTBE, BO3MOXXKHO TOJIbKO Ha OCHOBE
yyeTa WX COJilepKaHHUs B IMOYBAX, SBJSIO-
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IIUXCSA OJJHUM W3 OCHOBHBIX HCTOYHHUKOB
XUMUYECKUX 3JIEMEHTOB [JI51 BCEX >KUBBIX
opraHusMoB. /laHHble O MHKPO3JIEMEHT-
HOM COCTaBe MOYB HEOOXOJAMMBI TaKXe U
JUIsT  TEOXMMHYECKOW XapaKTepUCTHUKH
Ja"AmadToOB U BblJle/ieHUs Guoreorpadu-
yeCcKUX NMPOBUHIMHA. OJJHAKO cojepaHUe
Y XapaKTep pacnpejiesieHUss MHKpO3Jie-
MEHTOB B N0YBaX, O€/HbIX OpraHUuIEeCKUM
BellleCTBOM, C Y4YeTOM N04YBOOGpasyoLen
nopozpl, U GopM UX pe3epBOB B YCIOBUAX
Y36ekucTaHa U3y4yeHbl HeJOCTATOYHO.
JlJ11 cenbCKOro X0351MCTBA BaXKHO He
TOJIBKO 06l1lee coZiep>kaHue MeJy U LIUHKa
B MNO4YBe, HO U ¢opMa HaAXOKJEHUS U
CTeleHb JOCTYHNHOCTH pacTeHUsM. Mejapb
BXOJUT B COCTaB Pa3/IMYHBIX MeJbCOJEp-
Kalux 6eskoB U GepMEeHTOB, BAMSAET Ha
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a30THbIA O0OMEH, UrpaeT BaXKHYI0 pOJib B
doTocuHTE3E, B 06pa30BaHUU XJ10pOHUI-
JIa, CIOCOOCTBYeT MOBBILIEHUIO YCTOWYH-
BOCTM pacTeHUH K He6JaronpusATHBIM
YCJOBHSM BHELIHEH CpeJbl: BBICOKUM H
HU3KHM TeMIlepaTypaM, 3acyXe, a TaKxke K
NOpPaKEHUI0 Pa3/JIMYHbIMU I'PUOKOBBIMU U
O0aKTepHaJbHBIMU 3aboJsieBaHUAMH [1, 2].
[IMHK, KaKk U Me[b, OJJMH W3 Ba)KHEMUIIMNX
3JIeMEHTOB NUTAHUS pacTeHUH U BXOJUT B
COCTaB BCE€X PACTUTEJbHBIX OPraHU3MOB.
CofepkaHue IIMHKA B MOYBE M €ro Joc-
TYNHOCTb JJI pacTeHUuM 3aBucUT oT pH
MOYBbI, COZlepKaHUsl B Hell KapOOHATOB,
OpraHUYecKoro BellecTBa U Jip.

YcTaHOBJIEHO, YTO MNaXOTHBIM CJIOH
mo4yB 6oJiee 60raT MeJibl0, YEM MaTEPHUHC-
Kasi 1MopoJa, 4YTO OObsCHSETC pe3yJib-
TaTOM  OMOJIOTMYECKON  aKKyMyJSLUU
MeJiy, TOTJa KakK MOANaxXoTHBIHN 101 pe3ko
06eJjHeH N0 OTHOILIEHUIO K MaxoTHOMY [3].
OTMe4aroT, YTO Me/ib B IOUBAxX BCTPeYaeT-
ci 060blYHO B QopMe /[BYXBaJIeHTHbIX
MOHOB, JaWOIMUX COeJJMHEHUsI pa3HOH
CTeNeHU MOJBUKHOCTU - PACTBOPUMBIE,
JIETKOTIO/IBIXKHbIEe — cyabdaT MeJH, COJH
JIUMOHHOW, YKCYCHOM W  HEKOTOPBIX
JPyrUX  OpPraHUYecKUX  KUCJIOT U
TPYAHOPACTBOPUMBIE, MaJIONOABMKHbBIE —
cyabOUABI, OKUCABI, GochaThl U OKCAIATHI
Me . lluHkoM GoJiee 6oraThl IJIMHUCTbIE
Mopo/ibl, 0CO6EHHO MOKPOBHBIE U JIECCO-
BU/JHbIE CYIJIMHKH, €T0 MaJIo B IECYAHBIX U
cynecyaHbix nopogax [3]. Ceposemsl, OT-
HOCATCS K MOYBaM cJ1abo oGecredyeHHbIM
nuHKoM [4]. Kosiebanusa cojgepxkaHus
IIMHKA B I0YBaX OOYCJIOBJIEHbI 0OCOOEH-
HOCTSIMU T'PaHY/JIOMETPHUYECKOTO COCTaBa,
oboraiieHMe WM  TOHKUX  ¢Qpakuui
CBSI3aHHO C MpOLECcCaMU COPOLMHM LIMHKA
BbICOKO/IUCIIEPCHBIMU COCTABHBIMU YaCTs-
MU 3THUX OpaKIui - IJIMHAMHU, THApaTaMu
OKHCJIOB, OpPraHUYeCKHMM  BeLeCTBOM,
peaknuel cpezbl, HACHIIEHHOCTBIO KaJlb-
I[MeM, HaJlMYMeM OpraHU4YeCcKUX BellecTB.
[IuHK MOXeT UKCUPOBATbCS B FOPU30H-
TaX, 6OraTblXx CTaOWJBHBIM TYMYCOM C
JIOCTaTOYHO BBICOKOW €MKOCTbI0 O6MeHa
KaTHUOHOB [4, 5].
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HecmoTpss Ha KOJIMYeCTBO IpOBe-
JIEHHBbIX HCC/IeOBAaHUM, MOCBALIEHHBIX
U3Y4YEHUIO COZlepP>KaHUsl MUKPO3JIEMEHTOB,
UX 3anacoB, BJUAHUA (aKTOpPOB Ha
JIMHAMUKY B MeCTHbIX Mo4Bax [6-11], aTa
TeMaTHKa ocTaeTcs HO-NIpEXHEMY
aKTyaJIbHOM, Yy4YMUTbIBasg COBPeMEHHBIN
TpeHJ, U3MeHeHHUsl KJIuMaTa B peruoHe
[12]. Ocobbiii UHTepec BbI3bIBAET MPO6-
JleMa MCTOLIEHUS] CEepO3eMOB, KOTOpble
IIMPOKO paclHpocTpaHeHbl B Y36eKUcTaHe
U COCTaBJISIIOT 3HAYUTEJIbHYIO  JI0JII0
3eMesibHOro ¢oHJa cTpaHbl. llesbio
HcC/e[loBaHUs ObLIM OLeHKA COZep:KaHUs
MeJld U LIMHKa, BblJleJIeHUe UX pe3epBOB,
pacnpepeseHue B mnpoduse TUIUYHOTO
cepo3eMa (LieJMHHBIA, HOBOOPOLIAEMbIH,
cTapoopolllaeMbIi) Y36eKrucTaHa.

MATEPHUAJIbI U METO/bI

WccnenoBaHusl 6bIIM IPOBEJIEHHBI B
CeJIbCKOXO39MCTBEHHbIX paioHax Tam-
KEeHTCKOW o6s1actu PecnyGivKu Y36eKuc-
TaH B nepuof 2022-2025 rr. (Tabauna 1).

B kayecTBe 06'b€KTOB HCC/Iel0BaAHUS
BbIGpaHbl MOYBBI LEJIMHHOTO, HOBOOpPO-
[IaeMOro, CTapOOPOILAEMOr0 TUIHUYHOTO
ceposema TauikeHT-Kesecckoro reomop-
dosiornuyeckoro paiioHa, cPopMHUpPOBaB-
IMecss Ha JIECCOBBIX  AKKYMYJISALUAX
TamkeHTCKOrO0 IMKJIA [13].

Cepo3eMbl  paclnpoCTpaHEHbl B
06J1aCTAX KOHTAKTa TOPHBIX cucTeM TsHb-
Mang, I[lamupo-Asinags ¢ paBHUHAMU
TypaHckoll HHU3MeHHOCTHU. PasBuBasich B
cpejie, UCIBITHIBAIOILEN BJMSIHUE TOPHOHU
CTpaHbl, Cepo3eMbl MpPHUHAAJNEKAT K
[0YBaM BePTHUKAJbHOW 30HaJbLHOCTH U
00pasyloT HWXKHHUM OTAea TYpPaHCKOH
MOYBEHHO-KJIUMaTHY€eCKOU HOSICHOCTH
[14]. B Y306ekucTtaHe, HauboJsiee KpymHble
MacCHUBbl CepO3eMOB OKAWMJISIIOT BHeEMI-
HHe TOpHble XpeOTbl YaTKaJbCKUH,
Typkectanckuii, ['Mccapckuil U 3axoAsT B
KpynHeHlIue MeXropHble KOTJIOBUHBI -
Q®epraHckyo, Yupuyuk-AHrpeHcKkyo, Mup-
3auysbckylo, Cansap-HypaTuHckyro, Kau-
KaZlappUHCKy1o, CypxXaHJapbUHCKYIO, T[e
OHM 3aHUMMAIOT HEBBICOKHE  OTpOTrHU
TOPHBIX Xpe6TOB, aJbIpbl (IpeATOpbs) U



Jerpajanus U oxpaHa o4B

IlouBoBeaeHue u arpoxummus, Ne3(71), 2025

NOATOpHBIE TPOJIIOBHAJBHBIE pPaBHUHBI,
ONyCKasACb HAa BepXHHUE peyHble Teppachl.
Cepo3eMbl NOAHUMAIOTCA MO CKJIOHAM
npegropuit o BeicoTbl 1300 M ¢ HUXKHEN
rpa"unei 250-400 M. O4yepuyeHHBIH B 3THUX
rpaHUIAX CepPO3eMHBIN I0SIC COBNAJAET C
nosicoM apujHoro TypaHCKOro KJjvMmaTa U
ademepoBo-adeMePOUHON  pPACTUTENb-

HocTd. [loyBoOGpasywUMMHU NOpPOAAMH
BBICTYNAIOT pbIXJible NOPOJbl YeTBEePTHY-
HOTO BO3pacTa - JIECChl TAIIKEHTCKOTO U
MHP3a4y/JbCKOTO IIMKJIOB, Ha JIECCOBUJ-
HbIX, HO MeHee OTCOPTUPOBAHHBbIX M
MaJIOMOLHBIX TNPOJIIOBHAJbHbIX HaHOCAX,
M OYeHb pEeJKO Ha 3JIIOBUU KOpPEHHBIX
ropHbIX nopo/ [14].

Ta6suua 1 - leorpadpuueckoe nooKeHUE KJIKOUYEBbIX TOUBEHHBIX Pa3pe30B

KoopauHaThl
Moupa A6cC. BbIC, M ['eorpaduyeckas npuss3Ka
[MupoTa Josrora paspesa
LenvHHbIA Ha ceBep ot nocesika
TUNUYHBIA 41°17°42”°N | 69°01°27"E 393 TypkecTaH, TalukeHTCKas
cepo3eM 06J1acThb
HoBoopomaemsiit Ha 3anap ot nocesika
TUIIWUYHBIN 41°08°41°N | 68°55°21"E 332 Xaiika6ag, TalmkeHTCcKas
cepo3eM obJsiacTb
CTapoopouaembiii Ha ceBep ot r. dmanrysa
THITMYHBIA 41°15°06”N | 69°08°20"E 402 poTr y2ap,
TamkeHTCKas 06J1acThb
cepo3eM

B 3amayy wuccienoBaHUMA BXOJAMJIO
nojieBoe u3ydeHHe MOPQOJOrHYECKUX
npodusiell THIUYHBIX CEPO3EMOB - LleJIMH-
HBIX, HOBOOPOILIAEMbIX, CTAPOOPOILIAEMbIX,
0T6Op MOYBEHHBIX 06pPa3IOB, JIAGOpPATOP-
HO-aHa/IUTU4Yeckue paboTel. [losieBble
vccieloBaHus, 0T60p 06pas1oB U Npob6o-
MO/IFOTOBKA BBIMOJIHEHBI B COOTBETCTBUH
C 06LIeNPUHATBIMUA MeToJJMKaMu B Pecny6-
Jiuke Y36ekuctaH [15]. B obpasiax onpeje-
JISITK coJiepKaHue MeJd U IJMHKA aTOMHO-
abcopObIIMOHHOM MeETOZOM Ha [JByXJyde-
BOM aTOMHO0-a6COPOGLUOHHBIM CIEKTpPO-
MeTpe AA-7000 Shimadzu («Shimadzu,
Inc.», Anonus) [16]; pe3epBbl Meau U IUH-
Ka paccuuTbiBasu 1o ['op6yHoBy [17, 18];
WJIMCTble GpaKIUKU BBIJESAIN C TIOMOILbIO
neHTpudyrupoanuss no wetoay M.IL
[llaiimyxomenoBa u K.A. BopoHnuHotii [19].
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PE3YJIBTATBI U UX OBCYXX/JIEHUE

M3yyeHue H3MeHEHUs COJeprKaHHUs
B MIOYBE U WIKCTBIX Ppakuusax ¢opM Meau
U IMHKA, UMeeT OOJIbIIIoe 3HadYeHHUe JJIsI
BBISIBJIEHHUS UX JOCTYITHOCTH PACTEHHSAM U
NpPAaKTUYECKOTO MNpPUMEHeHUs B BHJIE
MUKpoyaobpeHuid. KosvuecTBOo Menu u
IIMHKA B II0YBAaX, KaK U OOJBbIIMHCTBA
MUKpPO3JIEMEHTOB, 3aBUCHUT OT XHUMHUYeEC-
KOT0 COCTaBa M XapaKTepa oYyBoobpasyto-
IIUX TOPOJ,.

[IpoBesieHHbIE HCCAEA0BaHUS MOKa-
3ayiM ciaenywoinee. [lo BceMy mnpoduito
Hccle[JOBaHHBIX MOYB, 001lee cofiepKaHue
MeJu KoJsieGjeTcs B npepenax ot 18,0 ao
26,5 w™r/kr (Tabsuna 2), TpU ITOM
HauboJIblllee coJiepXkaHWe MeAu OO6Hapy-
»)KEHO B BEPXHUX FOPU30HTAX.
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Ta6suua 2 - Coneprxkanue Meau (Cu) B TUIIMUHBIX cepo3eMax Y36eKucTaHa

CayGuna, O6iee MoxsixHas Cu, ConeprxkaHue Cu B MJIMCTOM
oM conepxkanue Cu, M /KT dpakiuu dpaknuy,
MTI /KT <0,001 MM, % MT /KT
lleJIMHHBIA TUIUYHBIA CEPO3€eM, CpeJHeCYTJIMHUCTBIN
0-12 20,8 13,6 19,0 65,7
12-23 18,1 13,1 21,1 53,6
23-46 19,0 12,6 18,9 48,5
135-165 18,0 10,8 14,2 48,2
HoBoopouaeMblii THTMYHBIN cepo3€eM, CpeHeCYTIUHUCTBIN
0-29 23,6 12,9 15,0 69,1
29-39 20,5 10,3 15,9 56,0
39-72 20,0 8,6 14,9 49,1
135-165 18,7 9,5 12,2 554
CrapoopolaeMblii TUIIMYHBIN cepo3eM, Cpe/JHeCYyTIUHUCTbIN
0-27 26,5 14,1 23,6 72,0
27-43 22,3 12,9 21,3 64,3
43-83 23,4 13,3 21,6 66,7
170-130 18,6 11,8 21,7 59,9

B pacnpepeneHuun o6iiedl Megd Mo
npodU/II0 MNPOCAEKUBAETCA ONpe/iesieH-
Hasd 3aKOHOMEPHOCTb — MPH MOYTU OJ[UHA-
KOBOM COJlepaHUU MeJU B MaTepUHCKOU
nopoJie usyyaembix no4s (18,0- 8,7 mr/kr),
ee KOJIMYeCTBO YBEJUYUBAETCS B MOYBEH-
HbIX ropu3oHTax. Haubosibillee yBesude-
HHEe OTMe4YeHO B npoduse cTapoopoiiae-
MOro THUIHUYHOro cepo3ema oT 18,6 g0
26,5 Mr/Kr, B HOBOOPOIIIAeMOM Cepo3eMe
ot 18,7 mo 23,6 Mr/Kr, B IIeJIMHHOM - OT
18,0 no 20,8 mr/kr. /laHHBIe NOKa3aJH,
YTO B TUIIMYHOM Cepo3eMe MO/ BJAUSHHUEM
OpOIIIeHHUsI U ero JJABHOCTHU, 00Ilee KOJH-
4YeCTBO MeJY YyBEeJWYMBAETCS 10 BCEMY
npodua0 B cpejHEM Ha 3-6 MI/KIr WU
15-27%. 06 o6ecneyeHHOCTH TMOYBbI
MUKpPO3JIEMEHTAMH MOXXHO CYJUTb IO
COJIepKaHUI0 UX MOABXKHBIX Ppopm. 3ame-
YEeHO YMEeHbILIEHHUE COAEPKAHUS TMOJBHXK-
HOW MeJid OT BEPXHEro ropu3oHTa K Mare-
puHcko# nopoze ot 14,1 10 9,5 Mr/kr.

Jonsa unuctodt ¢pakuuyd B U3y4YeH-
HbIX Mo4Bax BapbupyeT oT 12,2 g0 23,6%
(tabauua 2). Ilo pe3ysbTaTaM TIpaHyJIO-
MeTPHUYECKOr0 aHa/IN3a, BepxHUe U Cpej-
HHe Topu30HTHI (A u Bi) I1eJuHHOTO
THUIIUYHOTO Cepo3eMa, 0OoraijeHbl HJIKC-
TOM Qpakield U OTJIUYAIOTCSA ee 6OJIbIIUM
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cojiep>kaHUeM [0 CPaBHEHHUIO C MaTEpPUHC-
KOH MmopoJiol. B BepxHUX CJIOSIX HOBOOPO-
[IaeMOro THUIIMYHOTO Cepo3eMa WJIMCTas
dpakus pacmnpejsieseHa 60jee paBHOMEP-
HO, C He3HAYUTEeJbHbIM MpeobiajlaHueM B
noAmnaxoTHoM cJiioe. [lo copep:xaHuto Uauc-
TOU ¢pakuuu B cpefHelr dyacTu npodus,
0COGEHHO BbIJle/sIeTCsI TOPU30HT Bz ¢
HauObO0JIbIIMM 3JII0BUATIBHBIM OTJINHEHUEM.
OrnuHeHue BepxXHEW M cpeAHel 4YacTu
npoduss CTapoOpPoOLIAEMOro THUIHUYHOIO
cepo3eMa MPOUCXOAUT 3a CYET yBesaude-
HUSI KOJIMYeCTBa WJIOBATBIX YaCTHUI], UYTO
SIBJISIETCSI XapaKTepHOW 4yepToOW mpoliecca
06pa3oBaHUsI CEPO3eMOB B pe3yJbTaTe
BHYTPHUIIOYBEHHOT0 BbiBeTpuBaHUs [20].
CrenyeT OTMETUTBb, UTO TaKOe YTshKeJe-
HHe HeJb351 OTHeCTH (KakK ObLIO MpezIo-
JIOXKEHO B CJIyyae HOBOOPOIIAEMOI0 Cepo-
3eMa) K pas3/IMuuI0 rPaHyJIOMETPUYECKOTO
COCTaBa CaMUX MOPOJ, TaK Kak B npoduie
CTapOOPOIIAEMOr0o cepo3eMa CofepraHue
MeHee YCTOWYMBBIX K pa3pylIeHUI0 Mexa-
HUYECKHX 3JIEMEHTOB HECKOJIbKO 0OJIblIle,
YyeM B LIeJIMHHOM (TabJsuua 2).

JlaHHBIE TI0 W3Y4YEHHUIO COJEpP>KaHUA
MeJu B WJIKCTOM QpakLMM MOKa3bIBAIOT,
4YTO 3/lech ee cojep:kaHue B 2,5-3,0 pasa
6oJibllle, 4yeM B Mo4Be. [10YTU olMHAKOBOE
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KOJIMYECTBO MeJd B HWJIKUCTON ¢pakiuu
COZIEP>KUTCA B FeHETUYeCKUX TOPU30HTaX
[[eJIMHHOTO ¥ HOBOOPOIIAEMOTO THIHY-
HOTO cepo3eMa, HO HauboOJIblee KOJIU-
4eCTBO HAOGJI0[AeTCs B CTApPOOPOLIAEMOM
TUNUYHOM cepo3eMe. CieloBaTeNbHO, O/,
BJUSIHUEM  JJINTEJbHOTO  OpOILIEHUs,
obllee cojepkaHWe MeJd, KaKk B IOYBE,
TaK U B KOJUJIOUJHO-UJIUCTOH paKLUU
BO3pacTaerT.

OueHka pe3epBOB Meaud IMOKasaja
ciaenyrwoiiee. Meab JabUIBHOTO pe3epBa
JOCTyNHa  JAJi  MUKPOPTraHU3MOB U
pacteHuil. BepTukanbHoe pacnpepesieHue
Mead JaGUJIBHOTO pe3epBa Mo NPOPUIII0
HEOJHOPOAHO, J0JisI MeAu JabUIbHOTO
pesepBa Bapbupyer ot 0,095 go
1,58 mr/100 r u cootBeTcTBeHHO OoT 0,69

o 8,78% ot o6mero cogepkaHusi (Tab6-
jguna 3). 3To yka3bIBaeT Ha TO, YTO Iepe-
JIBUKEHHUE KOJIJIOUIHO-UJIUCTON GpaKkIuu
0 MOYBEHHOMY MPOQUII0 TMPOUCXOIUT
HEepaBHOMEPHO, TaK KaK B IOYBEHHOM
npoduie UMEKTCS Pa3HOro BUA 6apbepbl
(kap6oHaTHBIM, TUIICOBbIM, OTJIMHEHHBIE),
KOTOpble W 3a/IepXKUBAIOT ee MPOJIBUKe-
HHe B 3THUX cjosX. Hakomsenue w™eau
JIaOUJIBHOTO pe3epBa 3aBUCHUT OT COZIEPIKa-
HMUS rymyca, KOJIMYecTBa BOJIHO-
NEeNTU3UPOBAHHBIX WJIMCTBIX QpakUud U
CKOPOCTH UX JABWKeHHUs. [locKOJIbKY
JlaHHble TOYBbI He 3acoJieHbl, B CYyXOM
oCcTaTKe He HabJmoaeTcs npeobsajaHust
HaTpHus, UYTO  HCKJKYaeT  MPOIEeCcC
JlecieprupoBaHus (Tabsuna 3).

Ta6snna 3 - PesepBHblie popMbl Megu (Cu) B TUIMYHOM cepo3eMe

Obiiee Cu pe3epBa, OT 00I1Er0

[ny6u- | copeprka- Cu pesepsa, ur/100 1 pco,aeF;)xcaHHH, %

Ha, CM Hue Cu, JNabub- | OJIMXK- MOTEH- JabuJib- GJINK- MOTeH-

MT /KT HOTO HEro I[MaJIbHOT O HOT'O HEro I[MaJIbHOTO
llesIMHHBIN TUTMYHBIA cepo3eM, CpeJHeCYTIMHUCTBINA

0-12 20,8 1,36 12,48 6,96 6,54 60,0 33,46

12-23 18,1 1,16 11,31 5,63 6,41 62,49 31,10

23-46 19,0 1,37 9,17 8,46 7,21 48,26 44,53
135-165 18,0 1,58 6,84 9,58 8,78 38,0 53,22

HoBoopouiaeMblii TUIMYHBIN CEPO3€EM, CPETHECYTIMHUCTBIN

0-29 23,6 1,03 10,37 12,2 4,36 43,94 51,70

29-39 20,5 1,16 8,90 10,44 5,66 43,41 50,93

39-72 20,0 1,17 7,32 11,51 5,85 36,60 57,55
135-165 18,7 0,095 6,76 6,85 0,69 49,34 50,00

CTapoopolraeMblii THITUYHBIA cepo3eM, CpeIHECYTIMHUCTIN

0-27 26,5 0,83 17,00 8,67 3,13 64,15 32,72

27-43 22,3 0,94 13,70 7,66 4,22 61,44 34,35

43-83 23,4 0,92 14,41 8,07 3,93 61,58 34,49
170-130 18,603 0,91 13,00 4,69 4,89 69,89 25,22

BepTukasibHoe pacnpejesieHde pe3epB coctaBisger oT 44 g0 64% ot

Meau GJmKHero peseppa (Tabsuna 3) c
SIBHBIM YMeHbIIEHUEM COJlep>KaHUsI BHU3
no npoduaw ot 17 go 6,76 mr/100 r u
OYEeBUJHbIM  HAKOIJIEHUEM B BepxHEM
FOPU30HTE, MOXKET, BO3MOXKHO, CBSI3aHO C
CoJlep>KaHueM TyMyca M MexaHW4YeCKHM
COCTaBOM IMOYBBI. B MpOIeHTHOM OTHOIIIE-
HUU B BepXHEM TOPU30HTE MOYB GJIMKHUN
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obuiero copepxaHus Meau. Cpeju uccie-
JlyeMbIX I104B, HauOoOJiblllee HaKOIJIEHUE
6JIIDKHEro pe3epBa MeJid HabJ/I04aaeTcs B
CTAapoOpoIlaeMbIX THUIHWYHBIX Cepo3eMax,
YTO BEPOSATHO, MPOUCXOAUT 3a CYET arpo-
MppUTalOHHbIX HAHOCOB.

JloJisi moTeHIMa/bHOW pe3epBHOU
bopMbl MeJi B U3yYeHHBIX IOYBaX BapbH-
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pyeT oT 4,69 o 12,2 mr/100 r c HepaBHO-
MEepHbIM BepPTHKaJIbHBIM pacnpe/ieleHueM
no npo¢usw. B NporeHTHOM OTHOLIEHUH
B BepXHeM IOPHU30HTE MOYB MOTEHLHa/Ib-
HBIH pe3epB cocTasJseT oT 33 10 52% orT
006111ero cofiepkaHusa Meau (Tabauua 3).
KosinyecTBo GOJIBIIMHCTBA MHKPO-
3JIeMEHTOB B I0YBAaxX, 3aBUCUT OT XUMHU-

YeCKOro COCTaBa M XapaKTepa MO4YB0OOO-
pa3ywLMX NOpPoJA U IMHK He SBJSETCS
uckarodyeHneM. OCHOBHblIe NIOPOAbI COZep-
KaT OoJsiplle IMHKA, 4YeM KHUCJIble U
03TOMY MOYBbL, (GOPMHUpYIOIIUECT Ha
KapbOHATHBIX TOpoJaX, 6oJiee OGOraThbl
IUHKOM (TabJuiuna 4).

Ta6smua 4 - ComeprkaHue IMHKA (Zn) B TAIMYHOM Cepo3eMe

Cay6una, O6miee Mo ABHKHbII Zn, CopmepxaHue 7Zn B UJIMCTOH
oM coziep:kaHue Zn, M /KT dpaxkuuu dpakyuy,
MT /KT <0,001 MM, % MI/KI
[leTMHHBINA TUNIMYHBIN Cepo3eM, CpeHeCYTIMHUCTBIN
0-12 78,3 50,2 19,0 182,0
12-23 69,8 40,1 21,1 173,3
23-46 62,4 42,8 18,9 156,2
135-165 54,9 37,5 14,2 149,7
HoBoopouraeMblil TUNIMYHBIN cepo3eM, CpeJHeCyTIUHUCTbIN
0-29 86,9 54,5 15,0 162,7
29-39 63,7 51,9 15,9 164,6
39-72 62,4 47,3 14,9 174,8
135-165 58,4 37,6 12,2 166,8
CrapoopoliaeMblii TUIIMYHBIN cepo3eM, CpeHeCYTIUHUCThIN
0-27 103,8 60,9 23,6 224,7
27-43 92,9 50,3 21,3 209,3
43-83 83,2 51,6 21,6 108,5
170-130 61,1 43,6 21,7 169,3
O6iee coaeplkaHWe I[MHKa B IA€TCs OT BEPXHEro rOpU30HTA K Mare-

MaTepPUHCKOW MOpoJie HU3y4aeMbIX [OYB
pasauyHo - oT 54,9 no 61,1 Mr/kr; ero
KOJIMYECTBO YBEJUYUBAETCS B MOYBEHHBIX
ropusoHTax ot 78,3 o 103,8 mMr/kr, uTo B
cpenHeM B 1,5 pa3a 6oJiblie, 4eM B OPoOZie
(Tabauua 4). Bo Bcex u3yuyeHHBIX TUMHUY-
HbIX Cepo3eMax KOJMYeCTBO OOILIero
[[MHKA YMEHbIIAETCS MOCTENEHHO BHU3 110
npoduao, HauboJiblllee  KOJUYECTBO
0611ero MHKa 0OHAPY»KEHO B NMOYBEHHBIX
TrOpHU30HTAaX U MOPOJEe CTApOOPOIIAEMOro
TUIUYHOTO Cepo3eMa, a HauMeHbllee B
IIeJIMHHOM, YTO CXOXe C CO/lepKaHheM
Me u. B niesioMm, ob1ee copepkaHue LIMHKaA,
no npodu/ar Hccae0OBAaHHBbIX THUIUYHBIX
cepo3eMoB MeHsieTcs oT 55 0 104 mr/kr.
CofiepkaHHe MOJBW)KHOT'O I[MHKA YMEHb-
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puHCcKo# nopoje - ot 60,9 10 37,5 Mr/Kr.
Unucras Jpakuuss B H3yYeHHbIX
TUNUYHBIX Cepo3eMax BapbupyeT oT 12,2
Jo 23,6% (Tabsauna 4). BepxHue ropu3oH-
Tbl LeJUHHOrO TUIIMYHOIO cepo3eMa
6oJsiee oboralleHbl WJINCTOU ppaKLuel no
CpaBHEHUIO C MAaTEPUHCKOW MOpPOAOH, a B
cpegHedl 4YacTu mNpoduasi BblAeNsAEeTCs
ropusoHT Bz, rzae mnpoucxoauT mnpouecc
3JIIOBHAIBHOTO OTJIMHEHHUA 3a CYeT yBeJu-
YeHUs KOJIMYeCTBa MJIOBATHIX YACTHL, YTO
ABJISIETCSl XapaKTepHOM 4epTod Mpolecca
0ob6pa3oBaHusl cepo3eMoB. B HoBoopoIae-
MOM TUIIMYHOM cepo3eMe WJIUCTas ppak-
M4 paclipejie/ieHa paBHOMEPHO, C He3Ha-
YuTeJbHbIM Ipeob6saZlaHheM B BepPXHUX
cnosx. HaubosbmiuM copep:xaHUeM UJIHUC-
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TON QpakKIUU OTJUYAETCs CTapoopollae-
MbIA THUINWYHBIN cepo3eMm ot 21,7 po
23,6%. 3TO CBUAETEJNBLCTBYET O TOM, YTO
JJIUTEJIbHOE OpOIIeHHWEe CIOCOGCTBYET
YBEJIMUEHUIO OOIIEro cojiep:KaHusl I[MHKa
KakK B MOYBE, TaK U B KOJIJIOUJHO-UJIUCTOU
dpakiuu (Tabauna 4).

Pe3ysnbTaThl aHaiu3a CcofAepKaHUs
[[MHKAa B WJIMCTOW QpaKIUHU MOKA3bIBAIOT,
YTO ero KoJIM4ecTBO B 2-3,5 pa3sa 60Jbllle,
yeM B HepacuJieHeHHOU mnouBe. B nennH-
HOM THUINWYHOM cepo3eMe HabJoaeTcs
MOCTEeNeHHOe CHUXKEHUE CO/lep KaHusl I[MH-
Ka OT BEPXHUX F'OPU30HTOB K HIXKHUM. B
HOBOOPOILIAEMOM pacnpejieJieHue paBHO-
MepHoe oT 163 g0 167 Mr/Kr c HakoIje-
HUeM B cpeaHed 4actu npodusisa. Hawu-
6oJIblllee KOJUYECTBO IIMHKA HAOJ0JaeT-

€ B CTapOOpOIIaeMOM THIIUYHOM cepo3e-
Me oT 169,3 0 224,7 mr/Kkr (Tabauua 4).

BepTHKasibHOE pacnpesiesieHue UH-
Ka JIaGUJIbHOTO pe3epBa Mo NpodUII0 Bcex
HM3yYeHHBIX CEPO3EeMOB HEOJHOPOJHO,
BapbupyeT oT 4,23 n0 16,92 Mr/Kr u cooT-
BETCTBEHHO 0T 6,92 1o 40,0% oT o61ero
coiep:kaHus (TabsuLa 5), U TaKXKe, Kak U B
caydae ¢ MeJibl0, 3TO yKa3bIBaeT HA TO, UTO
nepe/BIDKEHHUE WJIMCTOM ¢pakuuu 1o
MOYBEHHOMY NPOQUII0 HPOUCXOJUT He-
paBHOMEpPHO H3-3a Pa3JIMYHbIX GapbepOB.
HakomsieHWe LMHKa HeNoCpeACcTBEHHOTO
pe3epBa CBS3aHHO C CcoJlepKaHHUEM ryMmyca
M arperupoBaHHbIX WJIUCTHIX QpaKIuy, a
TaKXe CKOPOCTbI0O HUX Nepe/BIKeHUs
(Tabsauuna 5).

Ta6smua 5 - PesepBHble popMbl LMHKA (Z1n) B TAIUYHOM CEPO3EME

Zn pesepsa, mr/100 r Zn pe3epBa, OT 060Luero
O61ee conepxxanus, %

[ny6u- | comepka- o-
Ha, CM Hue Zn, Jlabuib- Baivk- MoteHuu- | Jlabuib- BikHe- TeH-
Mr/Kr HOTO HETro aJIbHOTO HOTO ro L1aJib-

HOT'O

Lle/TMHHBINA TUTTUYHBIN Cepo3eM, CpeHeCyTTMHUCTBINA

0-12 78,3 14,52 34,58 29,2 18,54 44,16 37,29
12-23 69,8 10,97 36,57 22,26 15,72 52,39 31,89
23-46 624 14,52 29,52 18,46 23,77 47,31 29,42
113655 42,3 16,92 21,26 4,12 40,00 50,26 9,74

HoBoopoluraeMblii TUIIMYHBIN CEPO3€eM, CPE/HECYTIUHUCTbIN

0-29 86,9 11,83 27,41 47,66 13,61 31,54 54,84

29-39 63,7 5,23 26,17 32,30 8,21 41,08 50,71

39-72 62,4 5,80 26,05 30,55 9,29 41,75 48,96

11%55 58,4 10,22 20,40 27,78 17,80 34,93 47,57

CtrapoopoliaeMblii TUITMYHBIN cepo3eM, CpeJHEeCYTJIMHUCTbIN

0-27 103,8 9,42 20,35 60,03 6,38 16,53 54,67

27-43 92,9 7,40 44,58 40,82 7,40 48,30 44,23

43-83 83,2 13,48 23,44 46,28 16,20 28,17 55,63

1173% 61,1 4,23 36,67 20,2 6,92 60,02 33,06
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PacnpesenieHne 1UMHKA GJIMKHETO
pesepBa (Tabusiuia 5) Takke HeOJHOPOTHO.
UcknoueHueM SIBJISIETCS npoduib
HOBOOPOIIIAEMOI'0 TUITUYHOrO Cepo3eMa, B
KOTOPOM yMeHbIIeHWe 10 HPOPHUIII0
nocremneHHoe - ot 27,41 no 20,40 mr/100 T,
YTO COIJIACyeTCsI W B MPOLEHTHOM
COOTHOIIEHUHU OT OBIIEr0 COJlePXKaHUs - OT
55,63 mo 47, 57%. B 1eiuHHOM H CTa-
poopoiiaeMoM  THUIWYHBIX  Ccepo3eMax
Hab6JII0aeTcs HaKOIlJIEHHE IIMHKA
OJIMDKHEro pe3epBa B CpefilHEH 4YacTu
npodusis, UYTO TakXke 3aMeTHO U B
NPOIEHTHOM COOTHOILIEHWH IIMHKA OJIHXK-
Hero pe3epBa OT 06L1ero cojepxaHus. ITo
MOXET ObITb OOBSICHEHO  pa3HbIMU
OpUYMHAMM, HampuMmep CoJlep>KaHueM
rymyca, MexaHW4YeCKHM COCTaBOM IOYBbI
WJIM arpouppUralMoHHbBIMA HaHOCAMH
(tabauna 5). [loTeHyManbHasA pe3epBHast
dopMa UMHKA HaANpOTHUB, CTAOUIBHO
CHIDKAEeTCs OT BepXHEero TOpU30HTAa K
MaTepUHCKON MOPOoJe BO BCEX M3YUEHHBIX
TUNHYHBbIX cepo3eMax oT 60,03 mo 4,12
Mr/100 r, kak 4 ee MPOLEHT OT O0OILero
cojiepkanus — ot 55 10 10% (Tabawuia 5).

Takum o6pasoM, mpoduabHOEe pac-
npejie/ieHUe COAEPKaHUS MeJd M IIMHKa
HM3yYeHHbIX THUIHUYHBIX CEPO3EMOB, a
TaK)Xe X pe3epBHbIX GOPM, 3aBUCUT OT UX
KOJIMYEeCTBa B MOPO/ie, TPaHy/IOMeTpUYec-
KOT'0 COCTaBa MO4BbI. [JJaBHOCTb OPOLIEHUS
U OKYJbTYpUBAaHUE TIOYB YyBEJUYMBAIOT
Kak o0lllee cojiepKaHWe MeJu W IMHKQ,
TaK U UX COZieprKaHHe B UJIUCTON PppaKIuu.
Bo Bcex M3y4YeHHBIX MOYBAX KOJUYECTBO
Me/IM Y [IMHKA YMEeHbIIAeTcs MOCTeNeHHO
BHM3 1o mnpoduao, HauboJbllee HUX
KOJIMYECTBO OOHApy:XeHO B MOYBEHHBIX
FOPU30HTAX CTAPOOPOIIAEMBIX TUIMHUYHbBIX
Cepo3eMoB, a HauMeHblilee B IesuHe. Jloc-
TAaTOYHO GoJiblIas yacTb Meau (36-70%) u
nuHKa (31-63%) oT 06111ero cofepKaHus B
MoYBe CBs3aHa C WJIKUCTON ¢pakiued u
MOXXHO yTBEPXJATh, YTO B 3TON paKiuu
NPOUCXOJUT HaWboJIblllee MOTJIOIEHHE
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MHUKpPO3JIEMEHTOB pacTeHusMu. HoBoopo-
1aeMble U CTapoOpollaeMble THUIHYHBIE
cepo3eMbl HauboJiee AKTHBHO HCIOJIb-
3yI0TCs B Y36eKuCTaHe [IJi1 BbIpalUBa-
HUSl CeJIbCKOXO3SWCTBEHHBIX KYJABTYyp U
BHECEHHE MeJb U LIUHKCOAepKalluX y100-
peHUll B 3TU MOYBHI MOMOJHUT HEXBATKY
pe3epBHbIX GopM MeAu Kak HauboJiee
BaXKHbIX /JI51 BereTallui pacTeHU.
BBIBO/IbI

1. MU3y4yeHHble TUIIUYHbIE CEPO3EMBI
Y36ekucTaHa (LieJIMHHBIN, HOBOOpOIIae-
MbIH, CTApOOpOIIaeMbli,) XapaKTEPU3YIOT-
€ CpefHECYIJIMHUCTBIM TpaHyJIOMeTpHU-
YeCKUM COCTAaBOM C /10Jied WINCTOU dpak-
UM, He npeBbimawieit 24%. Cogepxxanve
MOABMKHOU MeZx A0 14 Mr/Kr, IUHKA A0
70 Mr/KT.

2. 06uiee cojepkaHue MeJy U IIMHKA
BapbUpyeT OT [JaBHOCTU oOpolleHus. B
BEpPXHEM TOPU30HTE H3yYEeHHBIX THIIHY-
HbIX CEPO3eMOB 00llee coJiep:KaHue MeJU
flo 27 wmr/xr, umHka go 104 wmr/xr. Ux
BEPTUKAJIbHOE pacmpe/iejieHue C 3aMeT-
HbIM CHI)KEHHEM OT BEPXHHUX FOPU30HTOB
K MaTepuHCKOH mopoje. Haunbosee 6orat

Me/lbl0 W IMHKOM CTapOoOpOIIaeMbli
TUIWYHbIA CEPO3EM.
3. Meab ¥ UMHK JAOWJIBHOTO

pe3epBa COCTaB/IieT MeHee TpPETH OT
o611ero cojepkaHus, Npyu 3TOM npeob.ia-
JIal0T MeJlb U IUHK OJIMKHEro U IOTEH-
LIMaJbHOr0 pe3epBa. [JJaBHOCTb OpOLIEHUS
U OKYJbTYpHBaHHE TI0YB YBEJIUYHUBAIOT
KakK o0lllee coiep>kaHue MeJld U IIMHKa, UX
pes3epBhl, TAK U UX COIEPKaHHE B UJINCTON
dpakuum.

JanbHeilllee n3yyeHHe 0COOEHHOC-
Tel MeJW U LMHKA, UX HAKOIJIEHUS U
BOCCTAHOBJIEHUS] B THUIIMYHBIX Cepo3eMax
Y36ekucTaHa HUMeeT BaXKHOe 3HauyeHHUe
Uil pa3paboTKA peKoMeHJaluil 1o
palMoHaJIbHOMY HUX MCIOJIb30BaHUIO, IPO-
TUBO3PO3MOHHOW 3allUTe U yBeJUYEHUIO
IPOJYKTUBHOCTH.
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UccnemoBaHus, paccMOTpeHHble B 3TOH PYKONHWCH, ObLIM NpPOBeAeHbI IPHU
¢duHaHCOBOU noAAepkKe HayuHO-KCC/Ie[0BATENBCKOTO HHCTUTYTA OKPYKaIoLIeH cpe/ibl
Y IPUPO00XPAHHBIX TEXHOJIOTHUH.
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TYWIH
A. AxatoB!, B. HypmaToBal*, C. Bepues!
©3BEKCTAH CYAPMAJIbI 2)KOHE TbIH 503 TOIIBIPAKTAPBIHJAFbBI MbIC, MBIPBIIII

’KOHE OJIAPJbIH, KOPJIAPBIHBIH, X KAF/IAWBI
10pmanvix A3usi KOpWaraH opma J*caHe KAUMAMMblH 632epyl yHugepcumemi

(Green University) scanviHdarbl Kopwaran opma jcaHe maburammbul KOpray
MEeXHO102Us11apPbl FblAbIMU-3epMmmey UHCmumymeul JcaHe O36ekcmaH Pecnybaukacsl
IKo/102US1, KOpWAFAH OpMAHbl KOPFAY HCaHe KaumammolH e32epyi muHucmpaiel, 100043,
Tawkenm, Bynédkop daHFbiibl, 7a, O36ekcmaH,

*e-mail: nurmatoffkennel@gmail.com

3epTTeyAiH MakKcaThl O36eKCTaHHBIH, TamkeHT 00JIBICHI, TamkeHT-Kesnec
reoMopOJIOTUAIBIK, OKPYTiHiH TbIH, *KaHA CyapblIAThIH, €CKi cyapMaJibl TUNTIK 603 TONBIPAK,
npodusii 60MbIHIIA MBIC TIEH MBIPBII KOpJApbIHbIH MeJlliepi MeH TapajyblH 6afanay 6oJAbl
3epTTesIeTiH ThbIH >KoHe CyapMaJsbl THUNTIK 603 TONbIPAK, OpTallla Cca3/bl I'PAHYJOMETPHUSAJBIK,
KypaMMeH cunaTTajaazbl. JKoFapFbl FOPU30HTTAFbl MbICTBIH »KaJIIlbl MeJIiepi 18-aeH 27 Mr/kr-fa
JOediH, MbIpbil 55-TeH 104 Mr/kr-fa aeitin e3repeni. TyH6asb1 GpakuusaHbIH yieci 12-aeH 24%-
Fa JeliH. MbIC NeH MBIpBII KOpblI aHbIKTaJAbl — TYPAaKChI3, KaKbIH XKoHe aJieyeTTi. EricTik
TOPU30HTTAFbl MbIC KOPBIHBIH, >KaJ/IlIbl KYpaMHaH aybITKybl aHbIKTaJ/bl: TYPaKCchbI3 1-neH 6%-Fa
Jedtin, moteHuuan 33-TeH 52%-Fa JeiliH, KaKblH, *Kajambl Kypamja 6aceiM 64%. EricTik
TOPU30HTTAFbl MBIPBII KOPBIHBIH MeJllepi: Typakcbi3 6-faH 18%-ra geiiH, 16-gaH 44%-fa
JeliH, moTeHLHaNbl, Kaanbl KypaMaa 55%-rFa felliH 6aceiM. EricTik ropu3oHThIHAA MbIC NEH
MBIPBIIITHIH, epiMeNTiH TypJiepiHiH JKMHaKTaldybl 6Gailkanajgel, Oya1  cyFa  TesiMzii
KYPBLIBIMAAPAbIH Naia 60/yblHa 6alIaHbICTBI TONBIPAKTAP/ABIH, CYy 3pO3UsChIHA TO3IMALTIriH
apTTeIpaZbl. MbIC NeH MBIPBIUTHIH >KaKblH 9HE dJleyeTTi KopJapbl aWTapJ/bIKTall Ken
MeJIep/ie, al Jabub/ijsepi a3bIlpakK MeJIllep/e YCbIHbIIFAaHbI aHBIKTaJ/[bl. MBICTBIH )K9HE OHBIH
KOPBIHBIH, 3epTTeJleTiH TONbIpaKTapZa Tapajybl GipkesJki eMec >koHe MBIC NeH MbIPbILITbIH
»KaJibl KYpaMbIH Ja, oJap/blH, KOPbIH Ja, Jal ¢pakLuscbIHAAFbl KypaMbIH Ja apTTbIpaTbIH
Cyapy >k9He TOMNbIPAK 6HJey >Kacbl CHUSKTbl KelnTereH ¢akTop/japfa O6alJaHBICTBl eKeHi
aHBIKTa/AbL..

Tyilin0i ce3dep: 603 ToNbIpaK, THUNTIK, XKaHa/laH CyapbLJIaThIH, €CKi CyapMasibl, ThIH, MBIC,
MBIpBIII.

SUMMARY

A. Akhatov?!, V. Nurmatoval*, S. Buriev!

STATE OF COPPER, ZINC AND THEIR RESERVES IN IRRIGATED AND VIRGIN SERIOZEMS
OF UZBEKISTAN

1Research Institute of Environment and Nature Protection Technologies under Central
Asian University of Environment and Climate Change (Green University) and Ministry of
Ecology, Environmental Protection and Climate Change of the Republic of Uzbekistan,
100043, Tashkent, Bunyodkor avenue,7a, Uzbekistan,
*e-mail: nurmatoffkennel@gmail.com

The aim of the study was to assess the content and allocation of copper and zinc reserves,
as well as their distribution in the profile of virgin, newly irrigated, old-irrigated typical sierozem
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of the Tashkent-Keles geomorphological district, Tashkent region of Uzbekistan. The studied
virgin and irrigated typical sierozems are characterized by medium loamy granulometric
composition. The total copper content in the upper horizon varies from 18 to 27 mg / kg, zinc
from 55 to 104 mg / kg. The share of clay fraction is from 12 to 24%. Copper and zinc reserves
were identified - labile, near and potential. Fluctuations in copper reserves, from the total content,
in the arable horizon were revealed: labile from 1 to 6%, potential from 33 to 52%, near,
dominating in the total content 64%. The content of zinc reserves in the arable horizon: labile
from 6 to 18%, near from 16 to 44%, potential, dominating in the total content up to 55%. In the
arable horizon, there is an accumulation of insoluble forms of copper and zinc, which increases the
resistance of soils to water erosion due to the formation of water-resistant structures. It was
found that the near and potential reserves of copper and zinc are presented in a fairly large
amount, and the labile in a slightly smaller amount. It was found that the distribution of copper
and its reserves in the studied soils is uneven and depends on many factors, such as the age of
irrigation and soil cultivation, which increase both the total content of copper and zinc, their
reserves, and their content in the clay fraction.
Keywords: sierozem, typical, newly irrigated, old-irrigated, virgin, copper, zinc.
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Abstract. The study conducted in the Makati region includes granulometric analysis,
vegetation assessment, topsoil evaluation (horizons A and B), and chemical testing to determine
soil resistance to mechanical stress. The results of the soil stability analysis indicate that the
upper soil layers across all sites are more vulnerable to erosion and soil exhaustion. This is
primarily due to a reduction in clay content, the depletion of humus, and the accumulation of toxic
salts. The decline in vegetation cover further aggravates the issue, pointing to severe pasture
degradation. These findings highlight the urgent need for soil conservation measures, such as
improving soil physical properties and mitigating salt exposure, to support ecosystem restoration.
Field studies also identified a variety of soil profiles, with gray-brown salt marsh and brackish
soils being the most prevalent. These soil types are marked by low buffering capacity, which
intensifies the degradation process. The analysis classified soil degradation in the region as
moderate to severe. Anthropogenic factors, including mechanical disturbances and improper land
use, significantly accelerate soil degradation. This, in turn, compromises ecosystem stability by
diminishing soil quality and reducing its productivity, thereby negatively impacting the broader
environment of the region.

Keywords: desertification, soil degradation, the Caspian region, climatic changes,
desertification, soil degradation, the Caspian region, climate change, ecosystems, soil buffering.

INTRODUCTION

Desertification is one of the most
serious environmental problems of our
time, affecting about 35% of the Earth's
surface and affecting 32% of the world's
population [1]. Desertification is the
degradation of land in arid, semi-arid, and
arid regions, including deterioration of ve-
getation, reduced soil quality, and nutrient
depletion. According to various statistics,
land degradation has affected more than 9
million square Kkilometers, and in some
cases up to 7 million hectares of land are
lost from productive use annually [2]. In
response, the United Nations adopted the
Convention to Combat Desertification [3],
which aims to prevent land degradation
and restore ecosystems.
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According to the UN, drylands occupy
about 30% of the Earth's surface and are
present in more than 10 countries with
more than 2 billion people [4]. At the
current rate of desertification, it is
projected that by 2025, one in five people
on Earth will live in regions prone to
drought and land degradation. Currently,
more than two billion hectares of
productive lands have been degraded, and
another 12 million hectares continue to be
degraded annually [5].

Central Asia is a prime example of a
region where desertification has reached
its most acute proportions, with cross-
border problems having a significant im-
pact on ecosystems and populations. A
number of studies indicate that there is
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currently no region in the world with an
area of more than four million square
kilometers where the threats of desertifi-
cation are as great as in the area located
between the Caspian Sea and the Pamir
Mountains. Currently, more than two thirds
of the territory of Central Asia is arid and
semi-arid lands, which makes the region
extremely vulnerable to degradation pro-
cesses [6]. For example, in Kazakhstan,
according to the World Bank, about 66% of
the territory issubject to desertification [7].

The effects of desertification in
Central Asia are exacerbated by climate
change and anthropogenic pressures. Cli-
mate change forecasts for the region sug-
gest a temperature increase of 2-4°C [8].
The illegal use of land during the Soviet
period, including intensive irrigation,
overgrazing and deforestation of mountain
forests, led to environmental consequences
that are still being felt.

It is estimated that 4-10% of
cultivated areas, 27-68% of pastures and 1-
8% of forest resources are currently
degraded in Central Asia [9]. These
processes have a significant impact on the
sustainability of natural systems, as well as
on agricultural productivity, which leads to
economic losses. In particular, since the
independence of the Central Asian
countries, agriculture in the region has lost
about 20-30% of its productivity, resulting
in annual losses of $2 billion [10].

Special attention should be paid to
soil degradation, which is one of the most
pressing environmental problems. The
process of degradation in the Caspian
region, where the factors of desertification
and soil degradation are at their greatest,
has both environmental and socio-
economic consequences. Soil degradation
is observed on these lands, manifested in
erosion, salinization, desiccation and loss
of fertility, which directly affects agricul-
ture, biological diversity and the
sustainability of the region's ecosystems
[11-17].
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MATERIALS AND METHODS

Field soil studies conducted at
monitoring sites in the Makati region cover
various soil conditions. Soils that have been
damaged at various levels indicate low
natural soil buffering rates in this area. The
research was conducted on an area of 250
hectares of degraded pasture lands of a
peasant farm in the Makat district. As part
of the research, the gray-brown saline and
salt marsh soils typical of the area,
characteristic of areas with a dry climate
and frequent droughts, were studied.

Makat district is located in the
Atyrau region of Kazakhstan and is
characterized by a sharply continental
climate with hot summers and moderately
cold winters. This area is characterized by
significant temperature fluctuations and
lack of precipitation, which significantly
affects the condition of soils and their
resistance to soil exhaustion.

The following chemical and physico-
chemical parameters were determined in
the soil samples: humus content, granulo-
metric composition, acidity, salt composi-
tion and other parameters affecting soil
quality. The field and laboratory work was
carried out using generally accepted
methods of soil science. The granulometric
composition of soils was determined
according to the Kaczynski method (GOST
12536-2014). The humus content in the
soils was measured using the Tyurin
method (GOST 26213-91). The mechanical
composition of the soil has a decisive
influence on its resistivity. In accordance
with the "Scientific and methodological
guidelines for monitoring lands of the
Republic of Kazakhstan", soil resistance to
anthropogenic  mechanical stress is
classified depending on the content of
particles of physical clay (fraction less than
0.01 mm) as follows: more than 20% - high
degree of stability, 10-20% - medium
degree of stability, less than 10% - low
degree of stability. The assessment of the
degree of soil degradation was carried out
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according to the criteria specified in the
"Criteria for determining the degree of
degradation of soils and lands of the
Republic of Kazakhstan".
RESULTS AND DISCUSSION

Soil section 1 is laid on the Makatsky
district of gray-brown desert soils, under
the solyanka vostochnaya- climacoptera
woolly vegetation, 40-45% coverage,

boiling from HCl is violent from the surface
(figure 1).

0-15 cm, gray-brown (with a

brownish tinge), dry, compacted, up to 5
cm lego compacted, finely porous, dusty-
powdery-lumpy, large and small plant
roots, medium loam,

15-34 cm, brownish-gray, dry, strongly
compacted, porous, lumpy-dusty, thin plant
roots, medium loam,

Figure 1 - Gray-brown desert soils, under Solyanka Vostochnaya (Salsola orientalis),
soil section 1

34-59 cm, brown with spots of
carbonates, moist, dense, lumpy, thin plant
roots, medium loam,

59-93 cm, brown with numerous
spots of carbonates, moist, fine nutty,
sometimes dense, sometimes compacted,
medium loam,

93-130 cm, uneven color, gray-
whitish, spotted with carbonates, moist,
sandy loam.

In the upper horizons, the soil is
denser and inhibits root growth, which can
hinder the active development of
vegetation. In deeper layers, there is an
increase in humidity and an increase in the
content of carbonates, which may indicate
more complex water-mineral characteris-
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tics of the soil. To improve conditions for
plants in this area, work may be required
to improve the physical properties of the
soil, as well as to reduce exposure to high
levels of carbonates, which may lead to
improved nutrient availability for plants
(figure 2).

Soil section 2 (salt marsh) is laid
near Potashnikov-sarsazan vegetation, pro-
jective cover, boiling from HCI is violent
from the surface (figure 3).

0-4 cm, dirty dark gray, moist,
fractured, loam consisting of broken and
whole shells,

4-23 cm, grayish-whitish with a large
number of rusty and glaucous spots, dense
layered loam with fragments of shell rock,
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23-50 cm, irregularly colored: on a
bluish background, there are abundant
rusty accumulations, spots and rare humus
streaks, a large number of veins and spot
accumulations of salts. The horizon is
moist and loamy,

50-80 cm, bluish-ochreous, moist,
structureless, sandy loam. There are dirty
white spots of carbonates in the lower part.
There are many streaks and point
accumulations of salts along the horizon, as
well as broken shells,

80-100 cm, bluish-green, many spots
of easily soluble salts, contains rusty and
black spots of iron and manganese oxides.

In this soil section, it is a typical salt
marsh soil with pronounced signs of salt
formation and mineralization. It has a
heterogeneous texture and color, with a
large number of salt deposits, iron and
manganese oxides, which indicates a high
activity of the processes of leaching and
accumulation of salts in the soil (figure 2).

Figure 2 - Salt marsh is covered with potashnikovo-sarsazan vegetation,
soil section 2

Section 3 is laid on the opposite-
leaved climacopter-small-flowered worm-
wood vegetation, 45-50% coverage, boiling
from HClisviolent fromthesurface (figure 3).

0-13 cm, gray-brown, lumpy-dusty,
dry, sometimes dense, sometimes loose,
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permeated with plant roots, light loam,
13-22 cm, light gray-brown, dry,
lumpy-nutty-powdery, thin plant roots,
22-50 cm, yellowish-brown, dry, very
dense, columnar-prismatic, medium loamy,
streaked carbonates.
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Figure 3 - Opposite-leaved wormwood is laid on a climocopter (Climacoptera),
soil section 3

50-71 cm, brownish-yellow, dry,
compacted, slightly loamy, carbonates in
the form of spots,

71-100 cm, heterogeneously colored,
layered, reddish spots of iron oxides.

Based on the description, the soil has
a diverse structure and composition, with
noticeable changes as the depth increases.
The upper layers are characterized by
relatively light loam with good biological
activity (presence of roots). At greater
depths, the soil becomes more dense and
mineralized, with carbonates and iron
oxides, which may indicate the specific
mineralogy of this site. Such features can
have an impact on water exchange, plant
nutrition, and possibly on the agronomic
properties of the soil (figure 3).

Section 4 is laid on the bottom of the
saltpeter wormwood-solyanka vostoch-
naya-climacoptera opposite-leaved vegeta-
tion, 35-45% coverage, boiling from HCI
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violent from the surface (figure 4).

0-10 cm, gray-brown, dry, lumpy-
dusty, large and small plant roots,

10-30 cm, light brown, compacted,
dry, lumpy-dusty, loam, thin plant roots,

30-41 cm, brownish-whitish, dry,
strongly compacted, lumpy-nutty, carbo-
nates in the form of spots,

41-90 cm, brownish yellow, dry,
compacted, strong spot of carbonates,

91-130 cm, brown with separate
aggregations and spots of carbonates, dry,
dense, fine nutty-dusty, loam.

Based on the description of the soil,
it can be concluded that the soil in question
has a pronounced densification and
contains a significant amount of
carbonates, especially at a depth of 30-130
cm. This can limit the growth of plant roots
at deeper levels and reduce the availability
of water and nutrients (figure 4).
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Figure 4 - Laid on the bottom of the saltpeter wormwood-oriental solyanka-
Climocoptera opposite-leaved vegetation, soil section 4

The analysis of soil samples collected
at the studied sites with respect to the
granulometric composition demonstrates
that soils have different resistance to
mechanical influences. The response of
ecosystems and their components, such as
soils and vegetation, to anthropogenic
mechanical impacts largely depends on
weather conditions and the time of year. In
this context, the water regime often
becomes a key factor affecting soil stability.

Another important external factor
influencing the nature of impacts is wind
activity. Work in areas with soils of light
mechanical composition in spring, during
the period of the greatest Aeolian activity,
can lead to a significant increase in
deflation processes.

Each section has a different depth
characteristic, and for each layer, soil
stability is determined, which ranges from
"unstable” to "high degree of stability."
Depending on the mechanical composition
of the soil, as well as on the mechanical
impact, the degree of stability may vary at
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different levels of the section (table 1).

Soil section -1 demonstrates high soil
stability in the deep layers (34-59 cm and
below), while in the upper layers (0-34 cm)
the soil is assessed as unstable or with
moderate stability (table 1).

Section SS-3 has soil with a high
degree of stability at almost all depths
(from 23 cm to 100 cm), but in the upper
layers (0-4 cm) the soil is assessed as
unstable (table 2).

Section SS-0 (virgin) shows high
stability at depths of 12 cm and below, with
medium stability inthe upperlayers (table1).

The SS-4 section is characterized by
high stability at a depth of more than 22
cm, and in the upper layers (0-13 cm) soil
stability is considered low (table 1).

Analysis of the resistance of gray-
brown desert soil to mechanical stress
shows that different sections have different
degrees of stability. The soil in the upper
layers (up to 20-30 cm) of virgin land is
most often unstable or moderately stable,
which may be due to increased
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susceptibility to erosion and degradation
as a result of anthropogenic activity. Soil

stability increases significantly in deeper
layers (table 1).

Table 1 - Assessment of soil resistance to anthropogenic mechanical effects of gray-

brown desert soil in 2024.

Sqll Depth, cm Fraction less than 0.01 Stability
sections
0-15 9,4 unstable
15-34 8,1 unstable
SS-1 34-59 20,9 high stability
59-93 14,59 medium degree of stability
93-100 13,77 moderately stable
0-4 9,8 unstable
4-23 19,7 medium degree of stability
SS-3 23-50 22,82 high degree of stability
50-80 23,1 high degree of stability
80-100 22,4 high degree of stability
0-12 15,0 medium degree of stability
SS-0 12-35 28,82 high degree of stability
35-87 24,9 high degree of stability
87-134 23,1 high degree of stability
0-13 9,6 unstable
13-22 18,1 medium degree of stability
SS-4 22-50 24,20 high degree of stability
50-71 31,64 high degree of stability
71-100 30,91 high degree of stability
Soil section 3, there is a high which leads to a high degree of degrada-

degradation in the content of toxic salts, as
well as an average degradation in other
indicators. Section 3 can be assessed as
moderately degraded (table 2).

Soil section 4, indicators of toxic salts
and reduction of physical clay, the degree
of degradation is high. In general, the
section can be assessed as moderately
degraded, but with some signs of high
degradation (table 2).

Based on the presented data, it can
be concluded that all three sections are at
the stage of average soil degradation,
which is characterized by a decrease in clay
content, a decrease in the thickness of the
soil profile and significant losses of humus.

The greatest threat is posed by high
levels of toxic salts in arable soil layers,
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tion in this parameter. A decrease in the
projective vegetation cover also indicates
an increased degree of degradation of
pastures (table 2).

All three soil sections show similar
problems with soil degradation. The main
factors influencing the deterioration of
soils include:

- significant reduction of humus
content,
- loss of physical clay,

- high content of toxic salts.

All sections are characterized by an
average degree of soil degradation with
pronounced signs of vegetation deteriora-
tion (table 2). The main problem is the loss
of organic matter, which leads to a
decrease in soil fertility.
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Table 2 - Table assessment of the degree of soil degradation by research object

. Changing . Degree
Indicators parameters, % By points of degradation
Soil section 1
Reduction of the physical clay content by .
an amount, % of the initial 15/9,0 4 High
Reduction of the thickness of the soil
profile (A + B), % of the initial 29/23 2 Average
Reduction of humus reserves in the soil
profile (A + B), % of the initial 94/71 2 Average
The amount of toxic salts in the humus .
(arable) layer (%): 0,094 4 High
i i i 0,
Projective cover of pasture vegetation, % 60/40 3 Increased
of the zonal
Soil section 3
Reduction of the physical clay content by
an amount, % of the initial 2 Average
Reduction of the thickness of the soil 2 Average
profile (A + B), % of the initial 5
Reduction of humus reserves in the soil
profile (A + B), % of the initial 105/90 2 Average
The amount of toxic salts in the humus .
(arable) layer (%): 0,081 4 High
i i i 0,
Projective cover of pasture vegetation, % 75/50 3 Increased
of the zonal
Soil section 4
Reduction of the physical clay content by
an amount, % of the initial 20/13,5 2 Average
Reduction of the thickness of the soil
profile (A + B), % of the initial 33/27 2 Average
Reduction of humus reserves in the soil
profile (A + B), % of the initial 98/89 2 Average
The amount of toxic salts in the humus .
(arable) layer (%): 0,079 4 High
i i i 0,
Projective cover of pasture vegetation, % 75/40 3 Increased
of the zonal
CONCLUSIONS Degradation problems are

The soils of all sections have varying
degrees of resistance to mechanical stress,
with varying stability in depth. At deeper
horizons, soils show higher stability, while
the upper layers often turn out to be less
stable. This may be due to the mechanical
degradation of the upper layers, which
leads to increased erosion processes and
deterioration of soil quality.
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particularly pronounced in the upper
layers of the soil, which reduces their
productivity and quality for agricultural
use. A decrease in the projective vegetation
cover also indicates a deterioration in the
condition of pastures.

All the sections studied show signs of
moderate soil degradation, which requires
an integrated approach to restoring and
improving the condition of soil resources.
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Makat ayziaHbIH/@ JKYPri3i/ireH 3epTTey TONbIPAKTbIH, MEXaHUKAJIBIK, dcepre TO3IMAIIIrIH
6aFajlayFa MYMKIiH/iK 6epeTiH rpaHyJIOMEeTPUSJIBIK, 6CIMIK »KaMbIIFbICH], TONBIPAKThIH (A + B)
KabaTbIHbIH, 63repicTepi ko9He XUMHUAJIBIK TajjayJjapAbl KAMTHAbL TonbIpak TYpaKThLIbIFbIH
TaJijay HOTWXeJsepi 6apJiblK XKep TeJiMAepiHJeri TONbIpaKThIH XOFapFbl KabaTTapbl 3po3usiFa
»K9He Jlerpajanusara 6eiliM ekeHiH KepceTTi, 6yJ1 HerisiHeH KyM-6asIlbIKThl I'PaHyJIOMEeTPHUSJIbIK
KYpPaMHBIH, a3al0bIHa, TYMYCTbBIH, KOFaJybIHA 9HE YTThI TY3AapAblH >KUHaTybIHA 6ANHJIAHBICTHI.
OciM/iK >KaMBLJIFBICBIHBIH, CUPeYi KaWbLIBIMHBIH, KaTThl JerPaZalUsChlH KOPCETETKIll GOJIbII
TabbLIaAbl. HaTKesep TONMBIPAKTHIH (QU3UKAJIBIK KACHETTEPiH KAKCAPTY >KoHe TY3Aap/blH
dcepiH a3allTy CUSKTbI TONBIPAKTbl CaKTay opeKeTTepi Oochbl sKOXyiesepAi KaJlblHa KeJaTipy
YLUIIH MaHBbI3/bl eKeHiH KepceTezi. COHbIMEH KaTap JajajblK 3epTTeyJiep Cyp-KOHbIp Ty3/bl XKoHe
Ty3/bl TONbIpAaKTap 6acblM 060JIaThIH TOIMbIPAK, KeCKiHZAEepiHiH apTypJii TypJiepiH aHBIKTaJbl.
TonbipaKTblH, 6yJ1 Typsepi 6ydepik KabineTiHiH ToMeHAiriMeH cunaTTasazbl, OyJ1 Aerpajanus
MacesieciH ofaH opi kyuwedTexni. Tangaynap KepceTKeHJed, alMaKTaFbl TOMNbIPAKTBIH
Jerpajalusichl opTallla KoHe OFaphbl Japexere ue. MexaHUKaJIbIK 9Cep €Ty XoHe KepAi JypbIC
naiziasaHbay CUSKThI aHTPONOreHAIK paKTopJsiap JerpaJanus MpoLeciH eAdyip KbLIJaMAaTa/bl,
OyJl ©3 Ke3eriHAe 3KOXyiesepAiH TYpaKTbLIbIFBIH TeMeHJAeTeli. Bysn dakTopsnap Tombipak
canachblHbIH HallapJlayblHa >KoHe OHbIH 6HIMAIIriHIH KOFalyblHa 9Kesefi, 6y/1 alMaKTbhIH OYKiJ
3KO0XKyHeciHe Tikesiell Tepic acep eTefi.

TyliiHdi ce3dep: IIeJIEUTTEHY, TONBIPAKTBIH, Jerpajanuscbl, Kacnmuii MaHbl aWMaFbl,
KJIMMaTTBIK e3repicTep, 3KoXyiesep, TonbIpak 6ydepJiri.
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HccnenoBaHue, InpoBeAE€HHOE B MakaTckoM paﬁOHe, BKJIIOYaeT FpaHynOMeTpH‘{ECKI/Iﬁ
dHaJ/In3, dHAJ/JIU3 PACTHUTEJIbHOCTH, MU3MEHEHUA BEpPXHEro cCJodA IO04YBbI (A+B) Hn XHUMH4YEeCKHe
HccjieJOoBaHHA, KOTOpble IIO3BOJIAKOT OLEHUTDb YCTOI‘/JI‘{I/IBOCTI: INIO4YBblI K MEXaHHUYE€CKHUM
BOS,E[EFICTBPIHM. P63y.1'IbTaTbI aHa/IM3a CTaOUJIbHOCTHU MOYBbI IMOKa3aJiyv, 4YTO BEpXHHE CJION IMOYBbI
Ha BCEX y4aCTKax HauboJee NnoABEPXKEHbI 3PpO3HMH U Aerpaadlv, B OCHOBHOM HM3-3da CHHUXEHUA
CoAepmaHUudA TJIMHbI, TIIOTEepHU TyMyCa H HaAKOIIJIEHHWSd TOKCHYHbIX cojiefl. YMeHbllleHHE
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PacTUTEJbHOTO MOKPOBA YCYry6JiseT NpobJeMy, YKa3blBas HAa CEPbE3HYI0 Aerpajalyio NacToul.
[lonydyeHHble AaHHble CBUJIETEJbCTBYIOT O TOM, YTO YCHUJIMS 1O COXPAHEHUIO MOYB, TaKHe KakK
yJay4dieHre GU3nuecKux CBOMCTB U CHUXKEHUE BO3/I€UCTBUS COJIEH, ABJIAIOTCA PellaloiUMHU JJIs
BOCCTAHOBJIEHUsI 3TUX 3KocHUcTeM. [loJieBble UCC/eI0BaHUS TaKXKe BbIIBUJIM Pa3/IM4YHbIE THUIIbI,
Cpeiy KOTOPBIX MPeolh/aZialoT cepo-Gypble COJIOHYAKOBbIE U COJIOHOIOBbIE MOYBbLI. ITH MOYBHI
XapaKTepU3yTCcs HU3KOM OydepHON CIOCOOGHOCTBIO, YTO elle OoJblie YCyry6JseT MpobJieMy
Jlerpajlauuu. AHasiuM3 MoKasaJl, YTO Jlerpajianus Mo4YB B peruoHe UMEeeT YMEPEHHYIO U BbICOKYIO
cTeneHb. AHTponoreHHble GpaKTOpbl, TAKHE KAaK MeXaHU4YeCKOe BO3/JeWCTBHe W HelpaBUJbHOE
WCIO0JIb30BaHUE 3eMeJib, 3HAUYUTEJbHO YCKOPSIOT MNpolecc Aerpafalyy, KOTOPbIA CHHUXKAeT
YCTOMYMBOCTD 3KOCUCTEM. ITH GAKTOPHI PUBOAAT K YXYAILEHHUIO Ka4eCcTBa MOYBHI U NOTepe eé
HPOJYKTHUBHOCTH, YTO HEFATUBHO CKa3bIBAETCS HA BCEM I9KOCUCTEME PEruoHa.

Kawouesvle csno08a: oONyCTbIHMBAaHWE, Jerpajanus I0YB, TNPUKACIUHCKUM PEruoH,
KJIMMaTH4ecKre U3MeHeHHs], 3KOCUCTEMBI, 6ypepHOCTD MOYB.
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OCIMAIKTEPAIH O6CYIH YAETKIII 2)KAHA BUOIIPEITAPATTAPAbIH KOKOHICTIK
TAMBIPKEMICTIJIEPAIH TYKBIMJIAPBIHBIH,

CAIIAJIBIK KOPCETKIIITEPIHE 9CEPI

1«Kazak scemic-kekeHic wapyawblabirbl F3U» XIIC «KatiHap» alimakmubik
duauanst, 040917, Aamamel 06abicsl, Katinap, Kazakcman,

*e-mail: aitbaeva_a_86@mail.ru

2«Ka3ak yicemic-KOKOHIC WapyawblabiFsl FolablMU-3epmmey uHcmumymboi» XKIUIC,
050060, Aamamul, E. Cepkebaes dayrblibl, 62, KazakcmaH

AHOamna. BepinreH Makasaza OWOJIOTHUAJBIK MpenapaTTap KellleHiHiH ¢26i3 oHe
acXaHa/blK ~ KbI3bLIIIA  JAaKblAJAapbl  TYKbIMJApBIHBIH ~ ©Cy  IapaMeTpJiepiHe  >KoHe
bUTONATONOTUANBIK JKaF[alblHa ocepi 3epTTesiN, aHBIKTaA[bl. 3epTXaHa/lblK 3epTTey
HoTHXKeJiepi ca6i3 >XKoHe acxaHaJblK KbI3bLIIIA TYKbIMAApPbIH OWOJIOTUAJIBIK IpenapaTTap
KellleHiMeH ceby aliAbIH/IA OHAEY, TYKbIMAAP/bIH 6HII-6Cy MapaMeTpJiepiH jKaKcapThIll, HETi3ri
CaHbIpayKyJ/aK aypyJiapbl [JeHTediH TeMeHAEeTTi aHBbIKTaAJAbl. 3epTTey 6apbICbIHAA TaMbIp
KeMICTisiep TYKbIMJAPBIHbIH 6Cy 3HEprusachbl MeH OHTIWITIr KepceTKilTepiH »KaKcapTy KoHe
Heri3ri caHpIpayKyJlaK aypyJapblHbIH TYpP KypaMblHa Kapcbl ce0y ajJblHJa 6HJEeYy YLUIiH
®utonaza (1,0 ma/ 1 1) + ®dutocnopuH (2,0 r/1 ) xoHe Lenobauupun AC-24C (1,0 ma/1 n) +
®ochobauupun-C (1,5 mi/1 1) KelleHJepiH KoJJaHy TUIMAi 60JIFaHbl aHBIKTaJIbI.

Tyiiindi ce30ep: eCiMAIKTIH 6CYiH OGMOJIOTUSIBIK, YAETKIIITEDP, OMOJIOTUANBIK, QYHTULIUATED,
TYKbIM/Jap, ca6i3, acxaHabIK KbI3bI/IILA, 6CYy IHEPTUACH], OHTIIITIT], CaHbIpayKyJ/1aK aypy/1aphbl.

KIPICIIE Genrisi  6ip CBIPTKBI OpTa KeJIEHCIi3

Ayblf[ lIapyallblJIbIFbIHAA TYKbIM- )Kafﬂaf/’lﬂapblﬂa 0alJIaHbICThI 69C€HﬂeﬁTiH
Jlap/ibl CAyBIKTBIPY/bIH, OJap/bIH, CaNaJbIK aJieyeTiH KyliedTyre 6oJsagbl. KekeHic
KOpCeTKIIITePiH apTThIPYAbIH, TYypJi afic- AaKbUIJAPbIHBIH TYKbIM/APbIH a/1/bIH-a/1a
Tepi KoJ4aHbLIa/bl, JleTeHMeH, aca TuiMai  ©HAEY, TYKBIMABIK MaTe€pHUAJIbIH  6HY
’oHe KOJI >KeTiMJijepiHe 6GHOJOTUABIK YAKbITBIH KbICKAPTHIN, OHTIMITIIIH apTThI-
VZeTKilTepMeH keke HeMece Guosiorus- PyFa MyMKiHAIK Gepeni. Bys ecimpikrep-
JBIK QYHIMUMATEpAI Kochim, KemeHzi AiH 6apJblK eHim-ecy, Aamy ypAicrepiHe
Aapiﬂey »KaTaJbl. T¥KbIMﬂbIK MaTepuasabl KoHe eHiM,ZLiJIiI‘iHe OHTaﬁJ’IbI a9cep ETe,ZLi.
6epiﬂreH TaCiﬂﬂepMeH GHAGYAIH apThIK- Ce6y YU.I]H 3epTXaHaJbIK OHTILITIr, eHim-
IIBLJIBIFBI - GUOJIOTUSIIBIK, IpenapaTTapapl  ©CY SHEPTUACHI MEH 6Cy KapKbIH/bLJIbIFbI
OpraHMKa/blK €riH LapyallbLIbIFbIHZA KOpceTKilTepi OFaphl TYKbIM/IBIK
KOJIZJaHyFa pyKcaT eTilyiMeH Tyciggi- MaTepuajl/bl KOJAaHy - KeJICIeKTe TYpaK-
pinesi. BHOXMMMANBIK ~ KepceTkimTepi Thbl ©HIM KaJBINTACTbIpa aslaThlH, 6Mip-

’KOFapbl 3KOJOTHA/NBLIK Ta3a eHiM any - LIEHJIr xoFapbl eciMAIKTepAl ecipyre OH
OpPraHUKaJ/bIK eriHiijikTiH 6acTbl MiH- bIKNAJIbIH TUTI3€EAL
JeTTepiHe Kipezi. OHIMAIIIK AaKbLIJbIH KenTerex 3epTTeysep eCiMJiK

CYPBINTHIK KOPCETKIlITEPiHe GailaHbICThl  LIAPyallbUIbIFBIHAA  €riCTiK  OHTIlITIKTI,
GOJIFAaHBIMEH, GUOJIOTHSUIBIK, YAETKIITep- TaMbIP 3KOHE OHOJIOTUSIIBIK KYHEHIH ecyi
Jli KOJIITaHy apKblJIbl, 6CIM/IiK TeHOTUIIIHJle MEH JIlaMyblIH, KEMIC CaJIyblH, KeMICTEPAIH,
facTankKplla  KapacThIPbLJIFaH, GipaK, cCanaJblK KOpPCEeTKIillTepi MeH ©HiMiJIIriH
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KaKcapTaTblH KypaJ  peTiHze
Kilrepai KOJIJaHYAbIH,
Nanenpenai [1-7].

BuoJsiorusiblK yeTKIIITepAi KoJja-
HY OCiMJIIKTepAiH ecCyl MeH 6HIM KaJblIl-
TAaCcTbIPy MYMKIHZIKTEpiH 2KaKCapThlIl,
abMOTHUKAJIBIK KYyH3esicTep/ieH 00JIaThIH
Kepi acepZi TeMeHJeTy[e WHHOBALUAJBIK,
arpOHOMUSIJIBIK, cTparerus OOJIBIT
TabblIabl.

OyHruuuATIK acepi 6ap 6uosorUs-
JIBIK KellleH/ i mpenapaTTap/bl KoJ1JaHFaH-
Ja, eciMAikTepMeH KOPEKTiK 3aTTapAblH,
cigipinyi ypaicTepiHiH, »Kakcapybl MeH
naToreHzi MUKpPOOpPraHU3M/Jepre Te3iMi-
JIri”i{, apTybl, JaKbLIAbIH canacbl MeH
oHIMJiyiriHe OH 9cepiH TUri3iN, 3KOHO-
MHUKaJbIK THIMJiJIITiH YKOFaphbljaTa
OTBIpbIN, KipicTi kebedTendi. TyKbIMAbI
ceby anJbIHJa KOPFAWUTBIH >X9HE 6cCyiH
KapKblHJAaTaTbIH KOMIIO3ULMSlJIapMeH
Jlapisiey, TYKbIMMEH TapaJjifaH UHQeKLUs-
Jlap JieHreliH TeMeH/leTil, BereTayUsiJiblK,
Ke3eHJe ociMAiKTepJiH WMMYHUTET IEH
$u3HNONOTUANBIK YpAicTepiH OeJiceHJeTe
OTBIPBIN, COJ  apKpLIbl  ericTepAiH
duTOCAaHUTAPJBIK KAaFJAlbIH >KaKCapTy
apKbLJIbl, XUMUSJIBIK KOpPFay KypaJAapblH
KOJIJaHyAbl 2-3 ece TOMeHJeTyre bIKIaJ
eTe/i.

AcxaHaJbIK TaMbIpXKeMicTijiep,
conblH imiHgi ¢a6i3 (Daucus carota L.)
*koHe KpI3blawia (Beta vulgaris L.) 6aafbiH
’)KoHe KalTa eHJleJITeH TYpiHAe KeHiHeH
nakAajaHbLIaThIH KYH/IbI a3bIKTBIK,
JakpLigap  6Gosiblm  TabbLTagbl.  bya
JaKbLIJIap KYPbLIbIMbIH/A OHOJIOTHUSJIBIK,
6esiceH/ii 3aTTapabiy, C, B, PP napymenje-
piHiH, KAPOTUHOUATAP MEH aHTOLMHAAp-
JIbIH, OeTaWH >kKoHe 6acKa Ja MUHepaJsJibl
KOCNaJIapAblH, OpPTaHUKAaJIbIK KbIIIKbLJI-
Jlap, aHTUOKCUJAATTAp MeH NeKTUHIEPAiH
ydsieciMai  GosiyblHA 6GalJIaHBICTBI — aca
YJIKEH CypaHbICKAa ve. 3aMaHayu 3epTTey-
Jiep €96i3 KoHe acxaHasblK, KbI3bLIIIaHbI
TYTBIHYy ajJiaM ar3acblHa OH 9Cep eTil,
’KYpeK-KaH TaMbIpJapbl, 6aybIp, acKasaH,
OT KOJIAAPbl KYMBICTAPbIH >KaKCapThll,

yAeT-
TUIMAiJIiriH
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X0JIECTEPHUH MEeH apTepHalJIbIK KbICbIM/Ibl
TeMeHJeTiN, al KypaMblHJA aHTHUOKCH-
JIAHTTap MeH TeMip KocnaJapblHbIH
6osiyblHA 6GalJIAHBICTBI, aF3aHbl TasaJjarl,
aHeMUsFa Kapchbl aca TUIMJI KeJeTiHIITiH
kepceTei [8, 9].

AcxaHaJIbIK  TaMbIPXKeMICTiIEPAiH
OHIMAIIIrT  TYKbIMABIK  MaTepUaJblH,
canaJjblK KepCeTKiliTepi MeH oJap/AblH
OHIM-eCyi KaFJaiJlapblHa TayeJJi Kesezi.
FeuibiMu  fepekTepre cyileHcek, ca6i3
TYKbIM/IApbl KypaMblHAA 3)HUp Malsapbl
MeH TexXeyill Kocnaaap/blH 60/1ybl TYKbIM
OHTIWITIriH 6asysnaTein, eHrimTirin 10-14
TAyJiKKe y3apTazabl. TyKbIMAApAbl 6H0JI0-
TUSIJIBIK, YA EeTKIITep xoHe 6M0YyHIULIU/-
TepMeH ce0y aiAblHJA 6HAey, 3¢up
MalJIapblHbIH Texeyill acepiH TeMeH[e-
Till, 6CYy 3HEPTUACHIH apTThIPYFa, 6Hil-6cyi
YpAiCcTepiH KapKbIHAATYFa, TYKbIMJAAPAbI
CaybIKTBIPBII, KeJlelleKTe eriCTIKTepAiH
duTOCaHUTAPJBIK KaFAalapblH KakKcap-
TyFa OH bIKmaJ etefi [10-13].

[yMuH/i, aMHUHKBIIIKBUIBI K9HE
GyNMbBOKBILIKBLIIbI, 3H3UM/JEp MeH
naiijjlaipl MUKpPOOPraHU3MJep HerisiHje
)KacaJiFaH OHWOJIOTHSJIBIK, —INpenapaTTap
eciMzikTep/iiH cTpeccTik dakTopJsap MeH
naToreHjepre TeO3IMAUIITIH apTThIpHI,
du3roNOTUANBIK YpAicTeplli 6GeJsiceH[e-
TeTiHAir gasengenred [14-16].

OpraHuKaJbIK eriHILIJIIK KaFAalbIH-
Jla OHOJIOTUSIIBIK YAETKIITepAl KoJJaHy
©3eKTi 60JibINl TaObLIAAbI, cebebi Kakcap-
TBHLJIFAaH OMOXUMUSJIBIK KepCeTKillTepiMeH
3KOJIOTUAJBIK KayillCci3 6HIM KaJbIlTac-
ThIpyFa bIKnaa etedi. TyKbIMAap/bl
OUOJIOTHUSJIBIK, YAETKIIITeD XoHe 6M0dyH-
TUOUJTEPMEH ce0y aJblHAA KelleH[i
6HJey TYKbIMJbIK MaTepuaJs/blH ericTiK
KOPCETKIIITePiH apTThIPBIN KaHa KolMal,
naToreHJepMeH 3anajJlaHy JieHreuiH
TeMeH/JieTei, O6yJ1 63 Ke3eriHje ericTik-
Tep/liH, (PUTOCAaHUTAPJILIK > KaFAadbIHA
>)K9He MOJI 6HIM KaJbINTAaCThIpyFa OH,
bIKIaJbIH THUTIi3e/i.

Cob6i3 KoHe acxaHaJblK KbI3blIIa
JaKblIJAPbIHbIH, 3aMaHayd CYpbINTaphbl-
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HblH TeHeTHUKaJblK NOTeHLHaJbl alTap-
JIBIKTAl >KOFapbl GOJIFAHBIMEH, OJAPZbIH,
niapya KoaJIbIKTaphl KaFAalblHJa HaKThI
eHIMJiNIri opTamla TeMeH JeHreuje
6osayna. bynm kepceTkim KoJialchI3 aya
paiibl aFaniaapel, cTpeccTik ¢akTopJap,
TYKbIMJbIK ~ MaTepUaJ[apAblH  TOMeH
ericTik KepceTKilITepi CUAKTbI GipHelle
dakTopiapMeH  GalaHBICTBI  KeJiefi.
OcblfaH opal, TYKbIMAAPAbIH, ericTik
OHTIIITIIT MeH 6HIn ecy 3HeprusAchbiH
apTTBIPY - eciMIiKTep/liH 6acTamnkpl ecim-
JlaMybIH aHbIKTANUTBIH LIEIyIli KepCceTKill
peTiHZe aca MaHbI3/Ibl 6OJIBIN TabbLIA/bL.
TyblHZaFaH MaceJsieHi 1emyae GHUOJIOTHS-
JIBIK YAeTKillTepAi KelleHJI KOJIAAHY
TYKbIM/JIap/aFbl (QU3UOJIOTUAIBIK-OUOXHU-
MUAJBIK, YpAicTepai OATHIN, KapKbIHAA-
TaTbIH, OJIapJAbIH 6MipIIeHAIriH y3apThlll,
3USH/AbI naToreHzjepre TO3iM/iJITiH
apTThIpaTbIH aca TUIMJiI 6GaFbITTap/IbIH,
6ipi 6osbin Tabbl1azbl. COHBIMEH KaTap,
OUOJIOTUSIJIBIK ~ YAETKIIITEP TYKBIMABIK
KOpCeTKIIITep/i XKaKcapThIl KaHa KoMMal,
eciMJliKTep/liH, 6ipKaJbINThl 6HiN-ecyiHe
OH, bIKIIAJI €TE /.

OcbiraH opaip, OHOJIOTUSJIBIK,
npenaparrapibpl KoJJaHy apKblibl ©HIM
canacblH apTThIPHII, LIApyallbLIbIK KoHEe
SKOHOMMKAJIBIK THIMAUIIKTI  KeTepyne
OHOJIOTUSIJIBIK, TpenapaTTapAbl KOJAaHy
apKbLIbl  TaMbIpXKeMicTiiepAi — eHZAIpY
TEXHOJIOTUSJIAPbIH UHTeHcUuUKanusiay
THiMAi 60J1a/1bI.

Korapblga alTbhlIFaHAApAbl ecKepe
OTBIPBIN, 3€epTXaHaJbIK KaFjailjjla >xaHa
OGHOJIOTHUABIK NpenapaTTap MeH 6UopyH-
TUOUATEP/IIH, C96i3 JKOHE acXaHaJIbIK
KbI3bLIIlA TYKbIM/JApbIHbIH EricTik cana-
CbIHA k9He QUTOCAHUTAPJIBIK KaFAalbIHA
KelleH/i 6afajsay OOUBIHINA XKYPTisiireH
FBUIBIMHU-3EPTTEY/IEp aca 63eKTi 6OoJIbII

TaOblIaJbl, aJ aJblHFaH HITHXeJep
KeJlelleKTe 3JKOJIOTHSJIBIK Ta3a J>KoHe
bGocekere KabiseTTijiri »Kofapbl 6HIM

aJlyla TaMbIPXKEMICTI JaKbLiJapAbl ©H/i-
pyZliH GeHiMae/NreH TeXHOJOTHsJIAPbIHAA
JKOHe OpraHUKaJIbIK eHJipiciHZe KoJiLaHy
ylIiH MyMKiH/ZiK Gepe/i.
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MATEPUAJIJAP MEH 9JIICTEP
FreuibiMu 3eptTeynep KasakcTaHHBIH
OHTYCTIK-1IBIFBICHI [yle AJlaTaybIHbIH, COJI-
TYCTik Tay 6ekTepiH/ie (TeHi3 AeHreHiHeH
1000-1050 M) opHanackaH «Kasak »xeMic
)KOHe KOKOHIC LapyallblIbIFbl FbLJIBIMU-
3epTTey MHCTUTYThI» KIIC «KaliHap»
eHipJsik ¢unranesl «KekeHic AaKblIAapblH
ecipy  TexHoJiorusilapbl»  (arpoxumus
)KoHe eciMJiik Kopfay ToObl) OeJiMiH/e
3epTXaHaslbIK, »KaFAanblHAa »Kysere
acelpbIAbl. FeuIbIMEM  Makaitaga 2025
JKBLJIJbIH MaJIIMETTepi KeJTipuiji.
3epmmey HoicaHdapbl: €36i3 TYKbIM-
Jlapbl, acxaHaJbIK, KbI3blIIIA TYKbIMJAAPHI,
OTaHJbIK >XoHe LIeTesJJiK OGHUOJIOTHSJIBIK
YAelKilTep, OUONOTUAIBIK QYHTUIH-
Tep, TYKbIM OHIIWITIri, TYKBIMHBIH ©CYy
9HePTHUACH], CaHbIpayKyJaK aypy/aphl.
3epmmey adicmemesiepi: acXaHaJBIK,
TaMblpKeMicTisiepaiy, (ca6i3, KpI3bLIIa)
TYKbIM/IapbIHBIH eriCTiK canacblH aHbIKTAY
YLWIiH FBIIBIMU 3epTTey/ep «OciMAIK map-
yallblIbIFbl NMPAaKTUKYMbI», 2018 x. [17]
koHe 12038 84 MCT-ma KepceTinreH
TaJjlanTapfa cail opblHAaAAbI [18].
FeuibiMu  Toxipubeniepae  cabis
JlaKbLIbIHBIH - [lepbec, acxaHaslbIK, KbI3bLJI-
LIaHBIH - Jlapyda cypbInTaphl 3epTTe/A].
TyKbIMAApAbIH 3epTTey KOepCeTKill-
Tepi: TYKbIMJAPAbIH OHIN-6CYi 3HEeprusachl
(%), TykpIM eHriwTiri (%), TYKbIMAAPABIH,
duTOCAaHUTAPBIK KaFfadWbl (maToreHAi
OpraHu3MJiepMeH 3a/1a/jaHybl, %).
3epTTey  JKYMBICTApblH  >Ky3ere
acblpy YILUIH KOJIJ@HBbLIFaH 3epTXaHaJbIK
KypajJap: TeMIepaTypa /JAuamna3oHbI
2200C KypaHWTbIH KbI3AbIpaTblH Mell;
TeMnepaTypa AuanaszoHbl 0-400C kypaii-
TBIH, KeJAeTKili 6ap TepMocTaT, AUaMeT-
pi 1 MM KypalTbIH eJieK, TYKbIMJapZbl
ecipeTiH apHalbl bIJbICTApP, Ta3apThLIFAH
KYM, bUIFaJJaHAbIPaTblH KYpBLIFbI, YJ-
KeUTKIill oHHeK, CUbIMAbLIBIFBI 500 M
IUJIMHADP  KoJsbGasapbl,  CHbIM/bIJIbIFbI
1000 My uAMHAP KoJsibasaphbl, 3epTXaHa-
JIBIK, Tapa3bl, TAMbI3FbILITAP, KbICKbILITAP,
Jl9Ke, IUCTUJIbJEHTEeH CY.
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AcxaHaJIbIK  TaMbIPXKEMICTiJIepAiH,
TYKbIMJAPbIHBIH, ©CYy 3HEPrUsiICblH MeH
OHTILITIIIH aHBbIKTAy VIIIH, KaJAbIKTap
MEeH KOKbICTapAaH TaszapTeuirad 100 gaHa
TYKbIMHAaH 4 yJiri aablHAbl. TYKBIMIBIK,
MaTepyaa  ajjblH-ajla  JaWbIHJaJfaH
KyM/Jia »koHe QUJBbTP KaFasbIHJa ecipiifi.
KyM cy6cTpaThl JUCTUIJIEHTEH CYMEH
XKYbLIbIN, apHaWbl eJeKTeH OTKi3ijim,
110°C TemmepaTrypa KafFAaWlblHJAa MNeLITe
90 MUHYT apaJiblfblH/JA 3a/aJChI3JaHAbI-
pouigbl. Kymael Tecenimtep 60%-Fa bLI-
FaJJaHAbIpblIbin, Tapadbiga 300 rpamm
ecebiHeH eJIlIeHiN, apHaWbl bIAbICTApFa
2/3 owuikTiri JeHreliHge caJIbIHBIIMI,
tTericrengi. TykpIMZap, ¢pakKmuscbiHa
6amsanbicTbl  0,5-1,5 MM 6GoJiaTbIHAAH
apaKallbIKTBIKTA KaTapJaHblI ce6ii.

BuoJsiorusibig npenapaTrTap/blH,
MeJiepi, TYKbIMAAP/ bl OYKTBIPY YaKbIThI-
HbIH Y3aKTbIFbl TaXipube cyJsbacbiHa
COUKec XKy3ere acblpblIJbl.

TyKbIMAapAblH, 6Cy napaMeTpJiepiH
aHBIKTAy YyUIiH, Cc96i3 AaKbLIbIHJAA OHim-
6Cyl dHepruachbl MeH OHTILUTIrI 7-TayliKTe
)koHe 14-ToyniKTe, acxaHaJsIbIK, KbI3blJlIa
TYKbIM/ZIaphl 5-TaysikTe xaHe 10-TaysikTe
3epTTessi.

KosablpFelliTapAblH, TYpP KypaMbIH
aHBIKTAY >KYMbICTapbl MHUKPOCKOIl Kypa-
JbIH x100 koHe x400-Ke y/IFalTy apKbl/bl
xKyprisingi. Tanmay kesinzge  yJarisep
KO3JbIPFBILITAP/IbIH, MHUIEJUH, cropa
Ty3yl »K9He KOHUAWIIepiHiH 60JybIHA
3epTTesli.

3ananpaHfaH TYKbIMAAp CaHafbl ap
KalTaJlaHbIMJa 3aja/ilaHFaH ecKiHAepAi
ecernTey apKbl/bl Ky3ere acblpbl/1/bl.

ANbIHFaH 3epTTey HOTUKeJlepiHe
One way (ANOVA) GoiibIHIIIa CTaTUCTHUKA-
JIBIK, Taajay »xyprisingi. lleiHakiel Teroku
kputepui (p<0,05). MasimeTrTepai eHgey
R 4.2.1 xoHne STATISTICA 10 6armapsama-
Jlapbl 60MBbIHIIA TANAAH/BL.

3epTTeqreH  OGUOJIOTHSJIBIK,  Tpe-
napaTTapAblH KbICKallla CUIIaTTaMachl:

®duTosiaza - 3H3UM/EP/EH, 3JUCH-
TOpJIap, JIMIO- YK9He [VIMKONPOTEUH-
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JlepZieH, NOoJUNEeNTUATEPAEH, OJIUTOKAHT-
Tap/ZlaH, OpPraHUKaJbIK KbIIIKbLIAAD MEH
JlopyMeHJep/ieH Typabl. TYKbIMHbIH ©H-
rilTIriH, UMMYHUTETIH, 6Cy 3HEpPrUsACbIH
apTTHIPBIN, ¢GUTONATOrEeHAEP/IiH, COHBIH,
iminae ¢y3apuyMHBIH, aJbTEPHAPUO3/bIH
TapajyblH TeMeHJeTeli. JakblLiap/blH,
O6apJiblK, TypJiepiHe KoJilaHyFa 60J1afibl.
OTaHJbIK Npenapar.

Leno6anupun AC-24C - lestwoJio-
JINTUKAJIBIK, OaKTepusijiap eciMAiKTepaiH,
OCIM-KeTUIYiH  bIHTaJaH/JbIPaAbl  >KoHe
eCiMZiKTepiH,  aypyblH TeMeHJeTe/l.
KypaMbl 1e//TI0/I0OTUTUKAMBIK OaKTepusi-
JlapZilaH, xeJlaT KOCBLIBICBIHJAFbl MHUKpPO-
Me303JIeMEHTTEpPAEeH Typajbl. Tambipxe-
MicTiZiepZiH, TYKbIMJApAbl [apijey yIUiH
)KoHe eCiMJiKTep/iH BereTalysacbl 60WbIH-

ma  KOoJIJaHbLIa/bl. 100%  Tabury,
OTaH/JbIK 6HIM.
®ocpobauupuH-C - OUOJOTUSIBIK,

TBHIHAWTKbIW (MHOKYJSHT). AyblI 1uapya-
HIBJIBIFBl AAKbLIJapblH ¢$ochop ThHIHAWUT-
KbILIbIMEH KOpPEKTEeHJIpY, ecy YpAicTepiH
JKaKCapTy KoHe OHIMJIIIKTI KeTepy YIUiH
KoaganbLiaabpl. ®ochopabiy ayelp CiHipi-
JIETiH KOCna/IapblH KoJDKeTiMai ¢dopmasia-
pblHa aybICTBIPY YUIiH KOJIJAHbLIATBIH
docdaTTaceiManaayibl 6akTepusiaap
)KoHe XeJslaT KOCIachbl TYpiHZAeri MHKpO-
Me30 23JIeMeHTepJieH Typajbl. TYKbIMABI
ceby anAblHAA [9piney yliH KoJiAaHyFa
6osnagbl. OTtaHaplK npenapaT.  100%
TabUFU OHIM.

BuoCok JHepmku - (N):2.5% a3or-
taH, (P205):1.2% docdopaan, (K20): 3.5%
KaJIuhaeH, (Ca):1.5% KaJIbLIUMJIEH,
(Mg):0.8% wmarnuiigen, - 15% opraHuka-
JIBIK, KBILIKbLIZAAPAAH, MUKPO3JIEMEHTTEp-
JieH (Temip, MBIPBIIL, MbIC, MApTaHeL]| }K9HE
6acka) - 0.3%, pH: 6.0-7.0. JlakbLigapAblH
6apJ/iblK TypJiepiHZe TYKbIMJbI JAapiiey
’KOHe BereTalUs/IbIK Ke3eH OOWbIHIIA
KOJIJaHyFa »KapaM/pbl. JKOJIOTUAJBIK, Ka-
yincis, 100 % Ta6FfuFu OTaHABIK penapar.

Gumat (kasquil rymaThl) - Kypambl
40% Kanui TryMaTblHaH »oHe QyJIbBO-
KbIIIKbIJIBIHAH TypaAbl. CObIHMEH KaTap,
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npenapar KypaMblHa TYKbIM MeH 6CIMJiK-
Tep/iH 6HIN-eCcy ypAicTepiH KapKbplHAaTa-
ThIH aKybI3, WIIK 3aTTEKTep, MHUKpO3Jie-
meHTTep (Fe, Zn, Ca, Cu, Mn, Mo, Si, Co, B)
Kipeai. JKOJIOTUAIBIK Kayinci3. OTaHAbIK
npenapar.

Scudo - opraHuKanbIK, KbIIIKbLIAAP-
MeH KOCbUIFaH xeJlaT ¢popMackl TYpiH/eri
mMbic  (Cu®*) Herisinge »acakrasiraH
yAeTkiwm, Tydicetin ¢yHruumna. Kypambr
9% cyna epuTtiH MbicTaH, 11% KyKipTTeH,
3.5% opraHuKa/bIK a30TTaH, 9% aMUH-
KbILIKbLIJapbl KoHe nenTuatepaeH, 38%
OpraHuKaJ/blK 3aTTapfaH TypaTbiH, pH 9
TeH, TYKbIMJa aypy KO3AbIPFbILITAP/bIH
GeJiceH/IiJliri MeH JaMyblH TOMEHJAETETIH
OUOJIOTHUAJBIK, TpenapaT. IJKOJOTUSJIBIK
Kayincis. Utanuaga eHipiireH.

QUTOCIOPUH - CaHbIPAYKYJaK, >KoHe
6akTepua/ibl aypy/aapAblH KeH CIeKTpiH
(dysapuos, anpTepHapHo3, 0aKTepUO3,
TaMblp wWipiri, pU30KTOHUO3, aK YHTaK)
K0Sl anaThlH Tipi 6akTtepusiiap (Bacillus
subtilis, 2x10° KOE/r. TemeHn emec) Heri-
3iH/e KacaJiFaH GUOJIOTHUSJIbIK, QYHTULIU/.
Bacillus subtilis Tabufu aHTUOUOTUKTEPAI
(cyOTUIMH KoHEe ULUKJIOBUP) 66J1y apKbl-
JIbl TIATOTeHJl OpraHusMZepAi KOofAJbl,
TaMbIp aiiMarbl (pu3ocdepa) MeH TYKbIM
aillHaJacblH KOJIOHHU3aLHMsAJay apKbLIbl
naToreHziepAi bIFBICTbIPAZbl, 6CIMAIKTEp-
JiH MMMYHHUTETIH KyluehTeni. JKoJiOrUs-
JIBIK Kayincis. Ougipywici bamkoprcrah,
Pecceil.

Konnept TRIANUM-P - ecimaikTepai
KOPFAaWUTBbIH  OHOJIOTHS/IBIK ~ Mpenapar,
6uodpyHruuuj. AcxaHaJblK TaMbIPXKEMIiCTi
JaKpLIJlapAa KoJAaHbLIa/ibl. TYKbIMHBIH
6eTtiHgeri JKoHe pusochepagarbl
naToreHepai 2KOr¥Fa apHaJIFaH.
®y3apro3, PU30KTOHUO3, aJbTepPHAPHUO3,
TaMbIp 1IipiriHe Kapcbl TUIMAI. TaMbIpAbIH,

6CyiH KapKbIHAATajAbl. bBHOJOTHAJIBIK,
yAeTKilmTepMeH yiaeciMAi. IKOJOTHSJIBIK,
KayiIcis. Ongipyuii - Hupepaang
Kopousbairi.

durtonaBuH - Streptomyces lavendu-
lae Taburu aHTUOHUOTHUTriHEH »KacaJFaH
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XKydeai OUOPYHTHUIMJ KoHe aHTHOAK-
Tepuasjbl npemnapar. OcimpaikTepai
CaHbIpayKyJaK >KoHe OGaKTepuasJibl aypy-
JlapfiaH KoOpfay VUIiH KOJJAaHbLIAJbI.
Tamblp 1wipiri aypyblHbIH, TapaJjyblH
TeMeHJeTeai. KenTereH GuoyAeTKilrTep-
MeH yuuaecimgi. KypaMbiHAa MbICc acep
eTyllli 3aThl 6ap mpenapaTTapMeH Kocyfa
6oJsIMangbl. Pecceipe HIbIFAPbIJIFaH.
JKOJIOTUAJIBIK KAYIIICi3 OHIM.

Taxipube cynbacol:

T 1 - Bakpuiay Hyckacbl (cymeH
eHJley), epiTiHaige ycray yakbIThl - 60
MUHYT.

T 2 - ®dutonaza, 1,0 ma/ 1 a1 cyra +
®utocnopuH, 2,0 r/ 1 1 cyra, epiTiHgige
yCTay yaKbIThbI - 60 MUHYT.

T 3 - Heno6anupun AC-24C, 1,0 ma/
1 n cyra + ®ocdobanupun-C, 1,5 mia/ 1 a
CyFa, epiTiHAize ycTay yakpIThl - 60 MUHYT.

T 4 - Scudo, 1,5 mua/1 n cyra,
epiTiHAife ycTay yakpIThl - 30 MUHYT.

T 5 - Gumat (xasbuuil rymaThl),
5,0 ma/1 a1 cyra + ®urtonasuH, 2,0 ma/ 1
JIUTP Cy¥a, epiTiHAiAe ycTay yakpIThl - 60
MHHYT.

T 6 - Buocok JHepmxu, 10 ma/ 1
autp cyfa + Konmepr, 5,0 rpamm/ 1 siutp
CyFa, epiTiHAize ycTay yakpIThl - 60 MUHYT.

HOTHUKEJIEP 2KOHE OJIAP/IbI
TAJIKBIJIAY

TyKbIMAapAblH 6©Cyi KoHe JaMybl
eciMJlikTep  OHTOreHe3iHiH  6GacTanKbl
J)K9He aca MaHbI3Jlbl CaTbIChl GOJIBII
TabbLiaabl. Cebebi, 6y apanblKTa TYKbIM
TBHIHBIIITHIK, JKaFAaWbIHAH OeJICEHAI JaMy
CaThbIChIHA aybICa/ibl, KeJiellleK eciMAiKTep-
JliH ecy MmapaMmeTpJepi, opTara Geilimjen-
TiLITIiTi, @HIMAIIT] )KoHe camaJiblK KepceT-
Kimtepi Kasbintacagbl. Ocbkl opaiija,
TYKbIM/IbIK MaTepuas/ibl cebyre JailblH-
Jay - Heri3ri »koHe aca »ayanThl ic-lapa
peTiH/ie KapacThIPbLIYbl KAXKET.

JKyprisinren 3septTey HaTHXeJsepi
€36i3 TYKbIMIapbIH GUOJIOTUSIJIBIK IMpemna-
paTTap KelleHiMeH ceby anblHAA 6HJEY,
TYKBIMHBIH, €TICTIK KOpCeTKIlTepiH KaK-
CapTaTbIHbIH  KepceTTi. 3epTXaHaJIbIK
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TajiJlay GapbIChbIH/IA TEK CyMeH 6HJIe/reH
€a6i3 TYKbIM/JIJAPBbIHbIH, 6CY 3HEPTUSCHI

HebGapi 64,9%, an oprama eHrimTiri
77,3%-861 Kypazabl. DBysl  3epTxaHasibIK
KaFaiijla eHJe/IMereH TYKbIM/Ap/AbIH

€riCTIK camnacblHbIH, JEeHreliH WapTThl
AW KbIHIaNIbl.

CblHasFaH npenapaTTap OGOWbIHIIA
6CYy JHEepTUSICBIHBIH, €H >XOoFapbl KepceT-
kimtepi T3 xoHe T2 HycKa/lapblHJA
Tipkenai. Ca6i3 TyKpIMapblH 6HJey YIUiH
Heno6auupun AC-24C (1,0 ma/ 1 n)+
®ocpobanupun-C (1,5 mu/1) KeleHiH KoJl-
JaHfaH/a, TYKbIMHBIH 6Hin-ecyi - 73,9%-
Fa, aJ eHrimTiri - 87,2%-ra, an durtosasa
(1,0 ma/1 n)+Putocnopun (2,0 r/1 x)
npenapaTtTapbiHja - 74,1% xoHe 88,4%-Fa
apTThl. 3epPTTey HYCKaJapbIHAAFbI TYKbIM-
JapAblH 6HiN-eCcy YpAicTepiHiH KapKbIH-
Jlaybl, YAETKIIITEep KypaMbIHAAFbl OMUOJIO-
TUSJIBIK, OeJiceHJi 3aTTap MeH aHTOro-
HUCTIK MUKpOdopaHblH $epMeHTTEPAIH
GeJiceH/IiIIriHIH apTybl XoHe Cy MeH KO-
PEKTIiK 3/JieMeHTTepAiH XKeHiJ CiHipinyiHe
bIKNaJ eTyiMeH 6alJlaHbICTBI  60JIybI
MYMKIH.

Kecre 1 -
3HepruAChbIHA XX9HEe eHTILITIriHe acepi

T5 (Kanbuuit rymatsl + @UTOIABUH)
koHe T6 (Buocok JHepmxu + Kommepr)
TOKipube HyCcKaJapbIHAA 3epPTTEY KOPCET-
KilmTepi coa TeMeH 60JiJbl, AereHMEH,
6akbliaymeH (T1) canbIcThIpFaH/Ja, TY-
KbIMAAp/blH, eHrimTiri 9,18%-ra xoHe
9,96%-Fa colKeciHIIe apTThl. 3epTTey
HyCKaJlapbl OOMBIHIIA THIMJiJIiri GOHUbIH-
ma eH TeMeH HaTwke T 4 HycKacblHZA
(Ckymo, 1,5 ma/1 n) Gearinengi - 70,8%.
JereameH, T1 (eHJjenMereH G6akblaay)
HYCKACbIMEH CaJIbICThIPFaH/ia, TYKbIMHBIH
eHin-ecyi 9,1%-ra >xofapbliajbl. Kasmbl,
GapJiblK, 3epTTeJreH HYCKaJap TYPaKThbl
OH HOTWXeJiep KepceTin, O6akblaayMeH
CaJIBICTBIPFaH/la OMOJIOTHSJIBIK, Ipenapar-
Tap KelleHiH KoJIaHFaH/a, c96i3 TYKbIM-
JapbIHbIH, 6HiN-ecyi 3Heprusicel - 9,1-
14,18%-fa, an1 eHrimTiri - 6,86-14,36%-ra
JKOFapblJIaFaHbl aHBIKTaNABL. Taxipube
HYCKaJlapblHJia €Ki Heri3ri KepceTkKilrep-
JiH CTaTUCTUKAJIBIK J9JIAiJIri GOoMbIHIIA
albipMamibLiblK,  p<0,05  apasbIFbIHAA
6oyl JIUCIepCUSIBIK, TaJJlay HOTHXKeCI
T2 xoHe T3 HyCKanapbIHBIH >XOFaphbl
TUIMALTIrH KepceTTi (kecTe 1).

Buosiorusiiiblk mOpenapaTrap KellleHiHiH €96i3 TYKbIMAAPbIHbIH, 6CYy

Toaxi- TyKpIMap/blH 6HI-6Cy 3HEPTUSACHI TyKpIMAap/blH OHTILITIT]
pube (7-ToynikTe) (14-TaynikTe)
HYCKa- opTalla,
napbI 1 2 3 4 optama,% 1 2 3 4 %
T1 62,5 67,3 | 63,8 | 66,0 64,9 751 | 795 | 76,7 | 77,9 77,3
T2 72,0 76,4 | 73,5 | 74,5 74,1 86,0 | 909 | 87,5 | 89,2 88,4
T3 74,7 71,9 | 73,0 | 76,2 73,9 88,7 | 83,4 | 86,6 | 90,1 87,2
T4 68,2 73,0 | 69,7 | 72,3 70,8 80,8 | 850 | 81,1 | 83,5 82,6
T5 70,0 74,5 | 71,9 | 72,5 72,2 81,3 | 87,6 | 84,0 | 84,7 84,4
T6 70,5 74,8 | 71,5 | 73,7 72,6 82,7 | 88,0 | 83,3 | 85,9 85,0
TYKbIMHbBIH OHIN-6CY IHEP2USICbL F-pakmop . P-maHI
Anova results 11,73 | emaisl (p<0,05) 0,000038
Tykbim eHeiwmizi F-gpakmop . P-mani
Anova results 11,21 | Wemaie (ps0,05) 0,000050
Taxcipube daadiei, m% 1,11 . 1,28
HCP 0,95 210 | [emaiel (p<0,05) 2,85
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3epTxaHaJblK 3epTTey HITUKeJsepi
acxaHa/blK KbI3bLIIIA TYKBIMBIH TYpJIi
OMOJIOTUA/BIK MpenapaTTap KellleHiMeH
Japliey, oJlapZblH 6Cy IapaMmeTpJiepiHe OH
acep eTeTiHiH KepceTeni.

Tuimainiri 6o¥biHIIa 6apJbIK 3epT-
TeJIreH 6UOJIOTUAIBIK NpenapaTTap 6aKpl-
JlayJlaH >Kofapbl OOJIFAaHbIMEH, OJIApJbIH,
e3apa ocepJiepi aptypJi Keazi. Tbroku
6oiibiHIIA eHAey HoaTkeci T2 xone T5
HYCKaJIapbIHbIH, 6aKbllay/laH aHBIK KOFa-
pbl KesreHiH (p<0,05) pacragbl. duTtosa-
3aHbl, 1,0 Ms1/1 Mesepinae PUTOCIOPUH,
2,0 r/n OGuosOTHANBIK, GyHrAOUAIMeH
yiJlecTipin Ko/JaHFaH[a, TYKbIMJAP/bIH,
eHrimtiri 91,1%-ap1  Kypamn, 6akbliay
HycKacblHaH 9,5%-fa apTKaH. OHriwmTiri
OOUBIHIIA eH >KOFapFbl KOPCETKILI Te OCHI
HYCKaJla OeJirisieHin, 6akpliaygaH 8,7%-ra
»korapbLiagbl (96,7%). ByHjail HoTmXe-
Jlep TYKbIMJAApAblH ©cCyiH OeJsiceHIeTyze
>KoHe eMiplIeHAIriH apTThIpyJa 6UOYAET-

Kecte 2

Buosorusnelx,

npenapaTTap

Kill MmeH OGWOJIOTHSJIBIK GYHTUIUATED
KellleHiHiH, aWlKblH YJETKilll >KoHe 3aJaJi-
ChI3JIJaH/IbIPy dcepiH GepreHiH kKepceTepi.
TYKbIMABIK KOpCeTKIIITepAi KakKcapTy
OoMbIHINIA 0Fapbl HoTWKesnep TS5 (Kanb-
Ui rymatbl + ®UTOJIABUH) HYCKAChIH/A
Jla 6esrisieHii. By xkepjie TYKbIMHBIH, 6CYyi
a”eprusacel 90,4%-4bl, aja eHrilWITIrI
95,7%-ab1 Kypaabl. Bynai acep ryMuHai
KocIlajiap THIM/i/liriMeH xaHe 6UOQYHTHU-
LUATI KOJIAAHY apKblLIbl NAaTOTeHZEpAiH,
asawbiMeH TyciHgipiieni. TykeiMzapzbl
Japiney MakcaTbiHZa Llenobanupun AC-
24C + ®ocdobanupuH-C oTaHABIK GHOJIO-
TUSJIBIK TpenapaTTapblH  KOJIAAHFAH/A,
TYKbIM OHTILITIri 6aKbliay HYCKAaCbIMEH
casbicThipFadga 6,4%-ra (94,4%), an ecy
sHepruscel 8,5%-ra (90,1%) aptTbl. Byn
GakTepua bl MpenapaTTapAblH TYKbIM
OHJey VIIIH KOJIAAaHYy[a >KOFapbl THIMJi-
JIiriH pgasenpenai (kecre 2).

KellleHiHiH, acxXaHaJblK  KbI3bILJIIIA

TYKBIM/IAPBIHBIH, 6Cy 3HEepIrydaChbIHA )KoHe eHTIITIriHe acepi

Taxi- TyKbIMZap/blH 6HIN-6CYyi 3HEPTUACHI TyKbIMZap/blH 6HTILITITI
pube (5-TayaikTe) (10-TaynikTe)
HYCKa- opTalia, opTalla
MApEL 1 2 3 4 % 1 2 3 4 %
T1 83,6 81,1 | 82,0 | 79,7 81,6 90,8 87,2 89,5 84,6 88,0
T2 90,7 93,0 | 91,5 | 89,3 91,1 96,4 98,3 97,1 95,0 96,7
T3 89,8 89,0 | 90,2 | 91,4 90,1 93,5 92,1 94,0 96,6 94,4
T4 89,9 91,7 | 87,5 | 88,2 89,3 94,8 98,5 91,0 91,3 93,9
T5 91,2 87,6 | 93,1 | 89,7 90,4 97,9 92,4 95,6 97,0 95,7
T6 87,7 90,4 | 86,3 | 90,0 88,6 91,2 96,0 90,5 94,8 93,1
TyKbIMHbIH 6HIN-6CY IHEP2USCbI F-¢pakmop P-pani=
Anova results =15,69 [etatter (p<0,05) 0’0(;000
TyKbiM eHeiwmiei F-pakmop . P-maHI=
Anova results =5,73 Llematiet (p<0,05) 0,0025
Taxcipube daadiei, m% 1,14 . 1,54
HCP 0,95 2,69 HlviHaiivt (p<0,05) 382

KentereH 3epTTeysiep HaTHXeJsepi
ayblJ LIapyallblIbIFbl AaKblIJApbIH OGHO-
JIOTUAJBIK, ~ [penapaTTapMeH  KelleHAi
OHJley TYKbIM OHTIIITIriH apTTHIPBII KaHa
KoliMal, eckiHJepAiH, (HUTOCAHUTAPJIBIK,
KaF[lalblH KaKcapTaTbIH/ABIFBIH KepceTe-
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ai [19-21]. TyKbIMABIK MaTepuaaibl G6UO-
JIOTUSJTBIK QYHTULIMTEPMEH Ce0y aITbIH-
Jla eHzey MHOEKIUAABIK,  POH/IbI
ailtapsibikTail TeMeHaeTei. Ocbl opaiija,
KypaMblH/JIa TMaWAaJbl MHKPOOPraHHU3M-
nepi (MbICasTBI, Bacillus  subtilis,




Arpoxummus

IlouBoBeaeHue u arpoxumus, Ne3(71) 2025

Trichoderma harzianum >9He 6acka),
duTonpoTeKTOPSIAP MEH HMMYHKAPKBIH-
JaTyuibl  acepi 6Gap mnpenapaTTapAbl
KOJIZIaHy aca TUiM/li 60J1ybl MyMKiH.
3epTxaHaJbIK Xafjaakja ¢uTonaTo-
JIOTUAJBIK TaJlay HOTHXKeJiepi aablH-an1a
3aJ1aJIChI3JaHAbIPBLIFaH TYKbIM/apAa
aypy GeJirijiepiMeH eHin MbIKKAH 6CKiHJIEP
CaHbIHbIH 6aKbllayMeH caJsbICTbIpFaHAa
eldyip TeMeH OOJFaHAbIFbIH KOPCEeTTi.
JopineHn6ereH cabi3 TYKbIMAApPbIH/JA aypy

6enarinepi 2,7% eckiHzZepze TipkeJce,
CbIHAJIFAaH IpenapaTrrtap OOHbIHIIA -
HeOopi 1,2-1,6% apanbIfblHAA 60JJBbL.

3epTTey HycCKaJapbl OOMBbIHIIA GaKbLiay-
MeH  CaJbICThIpFaH/Ja, aJbTepHapHO3
aypybIHbIH JeHreni 8,16-30,61%-ra,
¢dy3apuo36eH aybIpFfaH TYKbIMJAp CaHbI
18,31-36,62%-ra TeMeHAeAi. ATam auT-
KaH/a, eHim-ecyaiH 6acTanKbl caTbICBIH/A
GapJiblK, ChIHAJIFAH MpenapaTTap aypyJiap-
JbIH, Tapajaybl JeHreiliH O6aceHJeTeTiH-
OiriH  KepceTeni, JlereHMeH, THIMJAiJIIri
OOMBbIHIIA Cay OCKiHAEepAiH eH MXKOoFaphl
yJleci MeH eHOeN KasiFaH TYKbIMAAP/IbIH, €H,
TeMeHTri nanbI3biH T2 xoHe T3 HycKasapel
oepai (kecrte 3).

Kecte 3 - Buosiorusisiblk npenapaTTapAblH €96i3 TYKbIMJapbIHbIH, (GUTOCAHUTAPJIBIK,

KOpCETKIILITEPiHE acepi

_ BapJibIFbl CoHbIH, illiHgEe AypyaH *KolbliraH, % .
Toxipube : . OHbel
eHiN aypy 6eurisne- .
HYCKa- cay, . . . . Fusarium | KaJIFaH,
HADbI IIBIKKaH, o piMeH eHin Alternaria dauci s %
P % 0 IbIKKaHAapbl, % pp-
T1 77,3 74,6 2,7 49 7,1 10,7
T2 88,4 87,2 1,2 4,1 5,3 2,2
T3 87,2 85,7 1,5 3,9 5,8 3,1
T4 82,6 81,4 1,2 3,8 4,7 8,9
T5 84,4 82,8 1,6 3,4 4,5 7,7
T6 85,0 83,5 1,5 4,5 5,7 4.8
F-¢pakmop = 10,24 F-pakmop=12,47
Anova results P-mani=0,0004 P-manHi=0,0002
viHalivl (p<0,05) HlviHaiivt (p<0,05)

AcxaHasbIK KbI3bLILIA [AAKbLJIbIHAA
dy3apuo3 natoreHiHiH Tapanysl (Fusarium
Spp.) aca KayinTi 6oJibin ecenTtesnefi, cebebi
oCiMIIiKTep/liH OHTOreHe3iHiH OGapJIbIK
CaThICBIH/A - TYKbIMJAPbIHbIH, 6HIM-6cyi-
HeH 6acTall - TaMbIp;KeMiCTepZi cakKTayra
cajly Ke3iHJe 3aKbIM KeJITipyli MyMKiH.

AcxaHaJ/IbIK KpI3bLIIIA TYKbIMAAPBIH
O6uoJIoTUANBIK (YHTHULUATEPMEH Japije-
reH/le, KaJIFaH aK YHTaK aypybIMeH aybIp-
FaH ©CKiHJep CaHbIHbIH, MHHUMaJbJi
kepceTkimi T2 (0,8%) HycKacbiHza GeJri-
JernreH, 0yn T1 (6akpliay) HycKachIHaH
3,0%-Fa CTaTUCTUKAJBIK epeKllesJeHe/i.

89

dy3apuo3 O6oUbIHIIA 3ajajJaHFaH 6ciM-
AiKTep yJeciHiH TypaKTbl TeMeHJeyi
6akpLiaymeH cajibicTbipFanga T1 (4,2%),
T2 (1,1%) »xoue T5 (2,0%) HyCcKasapbIHAa
6esrizenai. JlucrnepcusiblK, Taajay HITU-
>keci OOUBbIHIIA ericTik xk9He (QUTOCAHU-
TapJIbIK, KepceTKilTep *KUBIHTBIFbI
OOMBIHINA eH THIM/i ToXKiprbe HYCKaIaphbl
T2 xoHe T5 60bIn TabbLIabI (KecTe 4).

Taxipubese KoJJaHbLIFAaH 6UOJIO-
TUAJIBIK ~ IpenapaTrTapAblH, — TUIMJIJIIriH
3epTTey OOMBbIHIIA a/lbIHFAaH HATHXeJep
JOJIAITIH CTaTUCTUKAJBIK OHJAey [AdJies-
nenni (p<0,05).




Arpoxummus

IlouBoBeaeHue u arpoxumus, Ne3(71) 2025

Kecte 4 - BuoJsiorusiiblK mnpenapaTTap/blH, acxXaHa/blK KbI3bLIIIa TYKbIMAPbIHbBIH

duTOCaHUTAPJIbIK KOpCETKIlITEPiHE acepi

CoHbIH iliHAe AypyzaH oubliFaH, %
. Bapnym aypy OHben
Taxipube OHII Gesrinepi-MeH .
cay, h . Fusarium | KaJraH,
HYCKaJlapbl | MIBIKKaH, o eHin Erysiphe betae o
% % HIBIKKaH/a Spp- 0
pBI,
%
T1 88,0 86,1 1,9 3,0 4,2 4,8
T2 96,7 95,4 1,3 0,8 1,1 1,4
T3 94,4 92,9 1,5 1,0 1,6 3,0
T4 93,9 92,5 1,4 1,2 1,7 3,2
T5 95,7 94,4 1,3 1,1 2,0 1,2
T6 93,1 92,0 1,1 1,0 1,4 4,5
F-gpakmop= 9,88 F-¢pakmop=7,14
Anova results P-maHi=0,0006 P-moani= 0,0017
HleiHativt (p<0,05) HTeinaiivt (p<0,05)

KOPBITbIH/IbI

FriibiMu-3epTTEy HaTHXKeJepi acxa-
HaJIbIK TaMbIpKeMicTi gakpLigap (coabis,
KbI3bLJIINIA) TYKBIM/IBIK MaTepHaJiapblH
OGUOJIOTHUSAJIBIK YAETKIIITep MEH GUOJIOTUS-
JIBIK ~ eriHWJIiKTe KOJIZaHyFa pyKcaT
etinren ¢yHruuuaTep epitinginepinge
ceby angblHAA OYKThIPY, TYKbIMJapJbIH
©Cy dHeprusachbl MeH OHTrILTIri napaMmerp-
JiepiH ’»KaKcapThll, OCKIHAEepAiH 3UAHJbI
naToreHJepMeH  3ajaljaHy JeHreiiH
TeMeHJeTeTiHAIrH kepceTTi. buosoruga-
JIbIK, QYHTUIIMATEP/IH, TaMbIpKeMicTinep-
Jle Ke3JZleCeTiH Herisri cagbIpayKyJak
aypyJlapblHbIH, TYpP KypaMblHa OH, acepi
AHBIKTAJIIbI.

Cab6i3 TYKbIMAAPbIH OUOJOTUSJIBIK
npenapatrap  KellleHiMeH  eHJlereH/e,
OGaKblIayMeH CaJIbICThIPFaH[a, ToXKipube
HYCKaJlapbl 60MbIHIIA 6Ccy 3Heprusicel 4,3-
5,8%-ra, eHrimriri - 5,3-11,1%-ra, acxaHa-
JIBIK, KbI3bLJIIIA TYKbIMJAapbl OOMBIHIIA -
7,0-9,5% »xoHe 5,1-8,7%-Fa apTThI.

3epTxXaHaJbIK KafFgaliga GuUTONaTo-
JIOTUSIJIBIK, TaJlay HOTHXKeJepi TaMblpKe-

FreuibiMu-3eptTey
IIapyalbLIBbIFbI

YKYMBICTaphl

«

MicTiJiep TYKbIMJapblH KelleHJi 6uompe-
napaTTapMeH ceby asliZibIH/IA OHJEY, OaKbI-
JlayMeH CaJ/IbICThIpFaH/a aJlbTepHapHo3
aypyblHblH, JeHreilin  8,16-30,61-%-ra,
¢ysapuosasr  18,31-36,62%-Fa, acxaHa-
JIBIK,  KbI3bLIIIA TYKbIMJAPbIHAA aK
yHTaKThbl 60,0-73,3%-Fa, an py3apruosbl -
52,38-73,8%-Fa ToeMeHAeTKeHi OearijeHi.

ANbIHFaH CbIHAK HOTHXeJepi Ty-
KbIM/Iap/IblH, 6Cy napaMeTpJiepi MeH puTo-
[IaTOJIOTHUAJIBIK, KOPCETKIIITEPiH KaKcapTy
yuwin T 2 (®utonaza, 1,0 ma/ 1 a1 + duto-
cnopuH, 2,0 r/ 1 n) xoHe T3 (Lleso6a-
nupuH AC-24C, 1,0 mu/1 1 + ®ocdobanu-
puH-C, 1,5 Ms1/1 n1) HycKasapbIHAAFbI Npe-

napaTTapAbl  KOJJaHy[blH aca THIMJI
€KeHIiH KepCceTTi.
KopelTa  KesreHJe, 3epTTeJsreH

OMOJIOTUSJIBIK, TpenapaTTap KelleHiHiH
TaMbIPXKeMICTiJiep TYKbIMJApblH eHJey
YIIiH KOJIaHy/IbIH arPOHOMUSAJIBIK, TYPFbI-
JaH TUIMZIIrI )KOFaphl XKoHe KeJlelleKTe
eHJipicTe KoOJJaHy YLIIH IepClneKTUBTI
60J1aThIHBIH pacTal/ibl.

KazakcraH  Pecny6siukacblHZa — aybLl

OHIMJiepiHiH, OpraHUKaJbIK OHJIPICiHIH TEeXHOJIOTUAJBIK JaMybIH

FBIJILIMMEH KaMTaMachI3 eTy» TaKbIpblObIHAAFbI 2024-2026 0K, FhIJIBIMU-TEXHUKAJIBIK,
6araapsiama (JKTH Ne22885418) asiceiHaa xyprisiaji.
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PE3IOME

AT. Ant6aeBal®, T.E. AiiTt6aeB?, JI.A. Bypu6aeBa!

BJIMAHUE HOBBIX CTUMYJIMPYIOIIUX POCT U PASBUTHE PACTEHUN
BUOIPEINTAPATOB HA KAYECTBEHHBIE ITOKA3ATEJ/IM CEMAH OBOIIIHbBIX
KOPHEILJIO/I0B

1«PezuoHanbHblll puauan «Katinap» TOO «Kasaxckozo HUH naodoosoujesodcmaas,
040917Aamamunkas obaacme, n. Kalinap, Kazaxcman, *e-mail: aitbaeva_a_86@mail.ru

2T00 «Kazaxckuii HUH nnodoosowesodcmear, 050060, Aamamul, E. Cepkebaesa,62,
Kaszaxcman

B craThe mnpuBejeHBbl JaHHble DPe3yJbTATOB HCCAeL0BAHUN IO BJIHWAHUIO KOMILIEKCa
6M0JIOTMYEeCKHUX NIpenapaToB Ha POCTOBbIe NapaMeTpbl U GUTONATOIOIMYECKOe COCTOSTHUE CEMSH
KyJbTyp MOPKOBHM M CTOJIOBOM cBekJibl 3a 2025 roxa. Ilo pesyabTaTaM JiabopaTOpPHBIX
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HCCJIeJOBaHUN OBbLIO YCTAaHOBJIEHO, YTO MPEANOCEeBHAass 06paboTKa CeMSIH MOPKOBU U CBEKJIbI
CTOJIOBOM KOMILJIEKCOM OHOJIOTHYECKUX MpENapaToB YJy4llajJd pPOCTOBble NapaMeTphbl U
CHMPKaJIM ypOBEeHb Pa3BUTHS OCHOBHBIX I'PUOHBIX 6osie3Hell. B mporecce ncciefoBaHuil 66110
YCTaHOBJIEHO, YTO B KayeCTBe NpPeANoCceBHON 06paboTKU ceMsAH [JJi NOBBIIIEHUS NOKa3aTesel
SHEPIuM NpopacTaHHUsl U BCXOXKECTH, a TaKXKe CHMXKeHUS1 BUJ0BOI'0 COCTaBa OCHOBHbBIX 'PUOHBIX
6oJie3Hel BbICOKYI0 3 PEKTUBHOCTD OKAa3aJu KOMILIEKCHI IpenapaToB - ®urosnaza, 1,0 s/ 1 o1 +
®utocnopus, 2,0 r/ 1 1 u Uenobanupun AC-24C, 1,0 mi/1 1 + ®ocdobanupun-C, 1,5 mi/1 .

Kniouegvie cnosa: 6GUOJOTMYECKHE CTUMYJISITOPbl pPOCTa pacTeHUH, OHOJOrHYEcKHe
bYHrULUbl, ceMeHa, MOPKOBb, CBEKJIA CTOJIOBAsl, IHEPTUS NPOPACTAHHs], BCXOXKECTb, TPUOHbIE
60J1€3HM.

SUMMARY

A.T.Aitbayeval*, T.Ye.Aitbayev?, L.A.Buribayeva!l
INFLUENCE OF NEW PLANT GROWTH-STIMULATING BIOPREPARATIONS
ON THE QUALITY INDICATORS OF VEGETABLE ROOT CROP SEEDS

1Regional branch «Kainar» of the «Kazakh Research Institute of fruit and vegetable
growing» LLP, 040917, Almaty region, Kainar vil.,, Kazakhstan,
*e-mail: aitbaeva_a_86 @mail.ru
2LLP «Kazakh Research Institute of fruit and vegetable growing», 050060, Almaty,
E. Serkebaeva, 62, Kazakhstan
The article presents research data on the effects of a complex of biological preparations on
the growth parameters and phytopathological condition of carrot and table beet seeds in 2025.
Based on the results of laboratory studies, it was established that pre-sowing treatment of carrot
and table beet seeds with a complex of biological preparations improved growth parameters and
reduced the incidence of major fungal diseases. The study revealed that, as a pre-sowing seed
treatment aimed at enhancing germination energy and seed germination rate, as well as reducing
the species composition of major fungal pathogens, the most effective were the combinations of
preparations: Phytolaza, 1.0 ml/L + Phytosporin, 2.0 g/L, and Celobacirin AS-24C, 1.0 ml/L +
Phosphobacirin-C, 1.5 ml/L.

Keywords: biological plant growth stimulators, biological fungicides, seeds carrot, table
beet, germination energy, germination rate, fungal diseases.

ABTOPJIAP TYPAJIbI MoJIIMETTEP

1. AlT6aeBa Akbene TemipkaHKbI3bl - KOK6HIiC [JaKbLIJApblH 6HJIpY
TEeXHOJIOTUsJIAapbl  OeJIiMiHIH JKeTeKili FbUIBIMH  KbI3MeTKepi, PhD  jokTopsl,
KaybIMAacTbipblIFaH npodeccop, ORCID ID: https://orcid.org/0000-0003-3829-2937,
e-mail: aitbaeva_a_86@mail.ru

2. AnitoaeB TeMmipxkaH EpKackIMyJibl - 6acKapMa TepaFachl, aybl/l IIapyallblIbIFbI
FbLIBIMIApbIHbIH A0KTOPBI, KP ¥YFA akagemuri, ORCID ID: https://orcid.org/0000-0001-
9725-985X, e-mail: aitbayev.t@mail.ru

3. bepibaeBa Jlaypa OOAipeHKbI3bl - KOKOHIC JaKbLIJapblH OHAIpY
TEXHOJIOTUSJIaphl G6JIiMiHIH ’KeTeKIIi FbIIBIMU KbI3MeTKepi, a.lLf. kKauaugaTsl, ORCID
ID: https://orcid.org/0009-0003-47-81-9515, e-mail: buribaeva_l_66@mail.ru

94


mailto:aitbaeva_a_86@mail.ru
mailto:aitbayev.t@mail.ru
mailto:buribaeva_l_66@mail.ru

Arpoxumus IlouBoBeaeHue u arpoxumus, Ne3(71) 2025

['PHTH 68.05, 68.33
DOI: 10.51886/1999-740X_2025_3_95

A.D. Gazizov?, A. S. Sakhbek!, A. K. MukangaliyevalZ, A. S. Kenzheshov*,

A. Amanzholkyzy'2?*, G. A. Saparov?!3

STUDY OF THE INFLUENCE OF ORGANOMINERAL FERTILIZER- AMELIORANTS
BASED ON NATURAL ALUMINOSILICATES AND BIOLOGICALLY ACTIVE SUBSTANCES
ON THE GROWTH OF PHASEOLUS VULGARIS. PART 2.

1Research Centre of Ecology and Environment of Central Asia (Almaty),
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Abstract. The study presents the results of investigating the influence of novel
organomineral fertilizer-ameliorants based on expanded vermiculite and biologically active
substances (humic substances, the microalga Chlorella vulgaris, and an animal-derived protein
hydrolysate) on the growth of common bean (Phaseolus vulgaris). Pot experiments were
conducted on degraded soils of the Otyrar district of the Turkestan region. It was demonstrated
that the application of the fertilizer-ameliorants promoted an increase in total biomass, root mass,
leaf number, and plant height compared to the control. The Vermi-KB treatment produced the
most pronounced effect, leading to an 80.6% increase in plant dry biomass compared to the
control. The use of Vermi-CV also showed a pronounced positive result (an increase in raw
biomass by 58.0%). The results confirm the effectiveness of the developed fertilizer-ameliorants
and their potential for increasing the fertility of degraded soils.

Keywords: common bean (Phaseolus vulgaris), organomineral fertilizers, soil amendment,
expanded vermiculite, humic substances, Chlorella vulgaris, protein hydrolysate.

INTRODUCTION In the work of the authors [4],

Kazakhstan is one of the largest arid research was conducted to study the
countries in Eurasia, where the combi- influence of organomineral fertilizer-ame-
nation of an arid climate, historical plowing liorants based on expanded vermiculite
of the steppes and modern intensive land and humic substances on the growth of
use creates hlgh soil Vulnerabi]ity [1_2] corn plants. This work is a continuation of

In the arid and semi-arid regions of the study of the influence of new
southern Kazakhstan, the limited leaching organomineral fertilizer-ameliorants on
regime, combined with excessive applica- the growth and development of
tion of mineral salts and inefficient irriga- agricultural crops on different types of soil.
tion, accelerates secondary salinization and For the production of organomineral
alkalization, with salts rising capillarily and fertilizer-ameliorants, expanded vermi-
accumulating inthe upper soil horizons [3]. culite was used as a carrier of biologically

In this regard, the development of active substances. Humic substances,

fertilizer-ameliorants based on natural Chlorella vulgaris — microalgae  and
materials allows farmers to provide domestically produced animal protein
nutrients to their crops and minimize the hydrolysate were used as biologically

use of synthetic chemical fertilizers and active compounds and plant growth
pesticides. stimulants.
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The use of Chlorella spans a wide
range of human activities: in agriculture as
a plant growth stimulant, in the food
industry, in medicine and cosmetology, for
wastewater treatment and water body
rehabilitation, as well as for oxygen
production and biofuel generation. The
ability of green algae to enhance plant
physiological activity and development
offers promising prospects for their
practical application [5, 6].

Biopolymer wastes of animal origin
can be efficiently processed into
biofertilizers rich in amino acids, peptides,
and beneficial microorganisms. Such
fertilizers not only provide nutrients to
plants but also improve soil structure and
microbiological balance, thereby reducing
the need for chemical fertilizers and
supporting sustainable agriculture. The
application of protein hydrolysates as
fertilizers, feed additives, and biomaterials
aligns with the concept of a circular
economy and sustainable agriculture.

The aim of this study is to develop an
organomineral fertilizer-ameliorants based
on expanded vermiculite and biologically
active substances, as well as to investigate
their effect on the growth of common
beans.

MATERIALS AND METHODS

The organomineral fertilizer-ame-
liorants was produced using industrially
expanded vermiculite (Kulantau deposit,
Avenue LLP). Expanded vermiculite of
grade M-150 was used in the study with
the following characteristics: bulk density -
up to 140 kg/m?3, particle size distribution
- from 0.1 to 7.0 mm, and water-holding
capacity - 345.0%. The moisture content of
the initial material ranged from 0.15 to
0.8%.

As Dbiologically active substances,
commercially produced potassium humate
(Black Biotechnology LLP), a strain of the
planktonic green alga Chlorella vulgaris
SKO (Scientific and Technological Water
Center LLP), and an animal-derived protein
hydrolysate (Bionika 25 LLP) were used,
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followed by their immobilization on
expanded vermiculite.

These materials were subsequently
used in pot experiments to assess their
impact on the growth of common bean
plants. The following abbreviations are
used in the text of the article: Vermi -
expanded vermiculite, HS - potassium
humate, CV - Chlorella vulgaris SKO, KB -
protein hydrolysate.

The method of preparing the
ameliorant-fertilizer included the following
stages. The weighed portions of expanded
vermiculite were dried to a constant
weight. Then a solution of biologically
active substances (BAS) was added to the
carrier with constant stirring. The volume
of the solution was 80% of the maximum
moisture capacity of vermiculite, which
ensured its complete and uniform
absorption. After processing, the resulting
preparation was incubated for 24 hours to
achieve equilibrium distribution of the
biologically active substances in the carrier
matrix. At the final stage, the samples were

dried to an air-dry state at room
temperature.
Thus, the following biologically

active substances were immobilized on
expanded vermiculite to obtain ameliorant
fertilizers:

1. Humic substances (Vermi-HS).

2. Strain of planktonic green algae
Chlorella vulgaris (Vermi-CV).

3. Humic substances and a strain of
planktonic green algae Chlorella vulgaris
(Vermi-HS-CV).

4. Hydrolyzed animal protein (Vermi-
KB).

Soil. For the vegetation experiment,
the soil was collected in the Shauildir rural
district of the Otyrar region of the
Turkestan region (coordinates 42°42'20"N
68°20'06"E), in the desert soil zone used in
irrigated agriculture (figure 1).

The plot is intensively used in agri-
culture, in recent years, corn and pumpkin
crops have been grown here, there is no
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crop rotation. It is characterized by a low
content of humus (0.78-1.40%), total
nitrogen (0.07-0.09%) and phosphorus
(0.13-0.15%), and a relatively high content
of potassium (2.45-2.52%). In the upper
horizon (0-25 cm) there is an increased
accumulation of nitrate nitrogen (44.08
mg/kg), mobile phosphorus (37.5 mg/kg)
and exchangeable potassium (580 mg/kg).
The soil has a slightly alkaline reaction (pH

7.39-7.61). The overall salinity is low
(0.16-0.24%), but the sulfate content
exceeds the toxic level (1.81-3.26 mg-eq),
indicating weak sulfate salinity. According
to its particle size distribution, the soil is
classified as heavy loam with a high
content of physical clay (56.5%). The soil’s
field capacity (FC), determined in

accordance with RD 52.33.219-2002 [7],
was 25%.

Figure 1 - Soil sampling site, Shaulder village, Otyrar district, Turkestan region
(42°42'20"N 68°20'06"E)

Before setting up the experiment, the
soil was prepared in the generally accepted
way: dried in the air, cleaned of foreign
impurities, sifted through a sieve (2 mm)
and thoroughly mixed.

Preparation of substrates and setting
up a vegetation experiment.

The procedure
substrates for pot
presented in table 1.

for preparing
experiments is

Table 1 - Composition of experimental substrate variants

Substrates Soil, ml Vermi, HS,ml | CV,ml | KB, ml Am'el'iorant-
ml fertilizer, ml
1. Soil (control) 500.0 - - - -
2. Soil + Vermi 450.0 50,0 - - -
3. Soil + HS 500.0 - 0.41 - -
4. Soil + CV 500.0 - - 0.41 -
5. Soil Vermi - HS 450.0 - - - - 50.0
6. Soil + Vermi - CV 450.0 - - - - 50.0
7.Soil + Vermi - HS - CV 450.0 - - - - 50.0
8. Soil + Vermi - KB 450.0 - - - - 50.0
9. Soil + KB 500.0 - - - 0.41
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The amount of expanded vermiculite
and each biologically active substance
(BAS) introduced into the substrate
precisely corresponded to their calculated
mass fraction in the final fertilizer-
ameliorants.

The vegetation experiment was
carried out in plastic containers with a
volume of 0.8 L. A drainage layer of
expanded clay (60 g) and a separating
fabric layer were placed at the bottom of
the containers. Common bean (Phaseolus
vulgaris) was used as the test crop. In
experimental variants, vermiculite and
fertilizer-ameliorants were added in an
amount of 10% of the total volume of the
substrate. In this case, in variants 3, 4 and
9, the content of biologically active
components (HS, CV, KB) corresponded to
their formulation in the composition of
each specific ameliorant. The control
variant was pure soil.

The experiment was carried out in
triplicate. The soil moisture in the control
variant was maintained at 60% of the FC.
To equalize the light conditions, the
containers were regularly rotated.

At the end of the vegetation period, a
full biometric analysis of the plants was
carried out: the length of shoots, the
number of leaves were measured, the raw
and dry weight of the above-ground and
underground parts were determined.

Research methods.

The total humus content was
determined using Tyurin's method, based
on the oxidation of humus with a sulfate
solution of potassium dichromate, the
excess of which is titrated with a solution
of Mohr's salt [8].

Total nitrogen (N) according to the
Kjeldahl method is calculated from the
amount of sulfuric acid used for titration of
ammonium borate [9].

Determination of mobile forms of
phosphorus and potassium was carried out
using the Machigin method. The method is
based on extracting mobile phosphorus

98

and potassium compounds from the soil
with an ammonium carbonate solution at a
concentration of 10 g/dm® at a soil-to-
solution ratio of 1:20, followed by the
determination of phosphorus in the form
of a blue phosphorus-molybdenum comp-
lex using a photoelectric colorimeter, and
potassium using a flame photometer [10].

The pH of the soil suspension
medium was measured potentiometrically
according to [11].

The  carbonate  content  was
determined according to [12]. The essence
of the method consists of titration with a
sulfuric acid solution in an aqueous extract
of carbonate ions to pH 8.3, and bicar-
bonate to pH 4.4.

The exchangeable bases Ca** and
Mg** were determined complexometrically
using Trilon B (EDTA) [13].

Potassium (K*) and sodium (Na*)
were determined by flame photometry
[14]. Sodium was measured at analytical
lines of 589.0 and 589.9 nm, and potassium
at 766.5 and 769.9 nm.

During the main growth and
development phases of common bean
plants, biometric measurements and plant
sampling were carried out to study growth
and development dynamics under the
influence of different types of fertilizer-
amendments

RESULTS AND DISCUSSION

The development of fertilizer-
ameliorants based on natural minerals
immobilized by  biologically active
substances makes it possible to obtain a
synergistic effect by enhancing the
ameliorative properties of natural minerals
and the fertilizing properties of biologically
active compounds.

The conducted vegetation experi-
ment allowed us to obtain comprehensive
data on the influence of various variants of
organomineral fertilizer-ameliorants on
the growth and development of common
bean plants. The results of biometric
measurements, presented in table 2, as
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well as in figures 2-7, demonstrate
pronounced differences between the
experimental variants and the control.

Data analysis shows that the

application of pure expanded vermiculite
already has a positive effect on bean
growth compared to the control soil. An
increase was observed in total fresh
biomass by 31.13%, stem mass by 28.81%,
and leaf mass by 38.82%, which is
associated with the improvement of the
physicochemical properties of the
substrate. Expanded vermiculite increases
the soil's water-holding capacity and
aeration, thereby creating more favorable
conditions for root system development
and plant growth as a whole.

b

The application of biologically active
substances without a carrier showed mixed
results. Potassium humate (HS) in its pure
form had a significant positive effect,
increasing the total raw weight by 41.56%
and the leaf weight by 51.05%. At the same
time, the application of pure Chlorella
vulgaris suspension (CV) led to negative
dynamics of root system development to -
8.33% of the control and the lowest total
dry weight among all variants by 18.91%.
This may be due to the rapid degradation
and insufficient preservation of algae cells
in the soil without a protective carrier,
which leads to competitive or allelopathic
interactions in the early stages of plant
development.

Figure 2 - Pot experiments of the common bean plants (a). Measurement of the
biometric data of the common bean plants (b)
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The most indicative results are those
of the application of ameliorant fertilizers,
where expanded vermiculite acted as a
carrier for biologically active substances.
The combination of vermiculite with
Chlorella vulgaris showed high efficiency.
This variant demonstrated the maximum
increase in the raw mass of stems and
leaves by 59.66% and 70.04%, respectively
(figure 3). There is also a significant increa-
se in total raw and dry biomass by 57.98%
and 73.27%, respectively (figure 6).

The greatest effect in terms of
accumulation of dry biomass is observed in
the variant with an ameliorant-fertilizer
based on expanded vermiculite and Vermi-

KB protein hydrolysate. The increase in
total dry mass relative to the control was
80.55%, which is the maximum value
among all the studied variants. Also, in this
variant the highest absolute values of dry
mass of stems 0.15 g, and leaves 0.13 g, as
well as the maximum stem width of 2.53
mm were recorded (figure 6). Such a
significant effect is probably due to the
direct entry into the soil of readily available
forms of nitrogen (amino acids and
peptides) from the hydrolysate, which,
being immobilized on expanded
vermiculite, prevents their rapid leaching
and provides prolonged nutrition to the
plant.
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An interesting finding is the reduced
effectiveness observed with the combined
immobilization of humic substances and
Chlorella on vermiculite (Vermi-HS-CV). In
most  parameters, this  treatment
performed worse not only than Vermi-CV
and Vermi-KB (figure 3-5) but also than
pure expanded vermiculite. This may be
explained by possible sorption or chemical
interactions between the components (HS
and CV cells), which reduce their biological
availability and activity.

Thus, the obtained results clearly
indicate that not a simple addition, but
namely immobilization of biologically
active substances on the matrix of
expanded vermiculite is the key factor of
efficiency. The best results were shown by
the fertilizer-ameliorants Vermi-CV and
Vermi-KB (figure 5-7), which makes them
the most promising for further research
and practical application in the conditions
of irrigated agriculture on saline and
degraded soils of Southern Kazakhstan.

CONCLUSION

Based on the research conducted, the
following conclusions can be drawn:

New compositions of organomineral
fertilizer-ameliorants have been developed
based on expanded vermiculite immobili-

zed with humic substances, a suspension of
Chlorella vulgaris and a hydrolyzed protein
of animal origin.

It has been established that all
developed fertilizer-ameliorants have an
effect on the growth indicators of common
beans, however, the degree of influence
varies significantly depending on the
composition.

The greatest stimulating effect on
growth processes and accumulation of
biomass of common beans is provided by
ameliorants based on vermiculite in com-
bination with Chlorella vulgaris (Vermi-CV)
and protein hydrolysate (Vermi-KB).

The Vermi-KB variant demonstrated
maximum efficiency, providing an increase
in the total dry biomass of plants by
80.55% compared to the control, as well as
the highest absolute values of the dry mass
of vegetative organs.

The results confirm the prospects of
using vermiculite as an effective carrier for
biologically active substances and empha-
size the relevance of further research on
the developed organomineral fertilizer-
ameliorants under field conditions for the
rehabilitation of degraded and saline
agricultural lands.

This research was funded by the Science Committee of the Ministry of Science and
Higher Education of the Republic of Kazakhstan (Grant Project AP23489073).
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JKyMbicTa KeHEHUTITeH BEPMUKYJIUT >KoHe OGUOJIOTHUSJBIK GesiceHZi 3aTTap (TYyMUHIIK
3arTap, MuKpobaaawipsaap Chlorella vulgaris, TUAPONNU3/IEHTEH KaHyap aKybI3bl) HeTi3iHeri
’)KaHa OpraHOMUHepaAbl ThIHAWUTKBILUI-MEJUOPAHTTAPbIHbIH, KoAiMri O6ypumakTbiH (Phaseolus
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Oy3bLJIFaH TONBIpAaKTapbiHAAa KYMbIpa Taxipubesepi xyprisiazi. TeIHalTKbIII-MeTHOpaHTTAPbIH
eHrisy 0OakKbllayMeH CaJibICThIpFaHJa eciMAIKTepAiH KaJjmnbl OUOMACCACBIHbIH, TaMbIp
MaccachblHbIH, JKalbIpaK CaHbIHBIH, K9He OWIKTIiriHiH ecyiHe bIKIDAJ eTeTiHi KepceTisji.
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Ocimaiktepain Kyprak 6uomaccacel 80,6%-ra eckeH Vermi-KB HycKacblH KOJIJaHFaH/JA €H
X)KOFapbl HaTHXKe anblHAbL. Vermi-CV KosilaHy J[Aa alKblH OH HITHXKe KepceTTi (umuki
ouomaccanblH, 58,0%-Fa aptybl). HoTuxenep o3ipsieHreH TbIHAUTKbILI-MEJIHOPAHTTAP/AbIH,
TUIMAINITIH  K9He oJIapAblH OY3blJIFAaH TOMNbIPAKTapAblH KYHapJbLIbIFBIH — apTThIpyFa
MYMKIiH/IIKTepiH pacTaijpbl.

TyliiHOi ce30ep: GyplIaK, OpraHOMHHepa/Jibl ThIHAUTKBILITAP, MEJUOPAHT, KeHeHTiireH
BEpPMUKYJUT, TyMUHJI 3aTTap, Chlorella vulgaris, akybl3 TUApOIM3aTHI.
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B paboTe mpezcTaBieHbl pe3yabTaThl U3YyYEHUs] BJIUSHUS HOBBIX OpraHOMHHEpPaJIbHBIX
yA0OpEeHNI-MEeTNOPAHTOB HAa OCHOBE BCIYYEHHOTO BEPMHKYJHTA M OHOJOTMYECKH aKTHBHBIX
BellecTB (CYMUHOBBIe BellecTBa, MuUKpoBogopocsb Chlorella vulgaris, rugposusat 6eska
)KUBOTHOTO MPOUCXOXKJeHHUs])) Ha pocT ¢aconu o6bikHOBeHHON (Phaseolus vulgaris).
JlabopaTopHble ONBITHI NPOBeJEHbl Ha JAerpajupoBaHHbIX MNouyBax OTbIpapckoro pakoHa
TypkectaHckoit o6JacTu. [lokasaHo, 4YTO BHeCeHHWE OpraHOMHUHEPAJbHBIX YA0GpPEHUH-
MeJIMOPAaHTOB CHOCOGCTBYeT YBeJMYeHHUI0 o6liedl 6uoMacchl, Macchl KOpPHeH, KoJM4yecTBa
JINCTHEB U BBICOTHI PACTEHUH 10 CPAaBHEHHUIO C KOHTpoJieM. Han6osiee Boicokni 3 dekT nonydeH
Ipu UcnoJsib30BaHMHU BapuaHTa Vermi-Kb, rje cyxas 6uomacca pactenuit yBennuuiack Ha 80,6 %.
Ucnosp3oBanue Vermi-CV Takke I0KasajJo BbIPAXXEHHBIH I0JIOKUTENbHBIH pe3y/abTaT
(yBesimdeHue cbipoit 6uomaccel Ha 58,0 %). PesysabTaTbl noaTBep:xkAar0T 3QPeKTHBHOCTH
pa3paboTaHHbIX OPraHOMHUHEPAJbHBIX YAOOpEHUH-MeJHOPAaHTOB M HUX IMOTEHUHMaT JJs
MOBBIIIEHUS [JIOZ0POAHs JlerpaJupOBaHHBIX MTOYB.

Kaiouesvle csnosa: daconb 06bIKHOBEHHAs!, OpraHOMUHepasbHble Y06peH s, MeJHOPaHT,
BCIIyYeHHBIH BEPMUKYJIUT, TyMUHOBBIE BellecTBa, Chlorella vulgaris, ruaposinsar 6eska.
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K.Y. PycremoBal

HCI10/Ib30BAHHUE COJIOMbI B BOTAPHOM 3EMJIEAE/IMU I0I'0-BOCTOKA
KA3AXCTAHA

1TOO «Kaszaxckull HaQy4HO-ucc1edosamenbcKull UHCMuUmMym 3em/ae0eaus u
pacmeHuesodcmeaa», 040909 AamamuHckas o6aacme, Kapacatickuil patioH,

n. Aamanvibak, ya.Epaenecosa, 1, Kazaxcman,
*e-mail: agfaagro@mail.ru; serikkenenbayev@mail.ru

AHHOmayus. AKTyaJbHOCTb M HEOOXOJHMMOCTb HCIOJIb30BAHUSA COJIOMBI B KadecTBe
yAOoOpeHUs B OOrapHbIX YCJOBHUSX IOro-BocToKa KasaxcTaHa o0O6ycCJ/IOBJIEHBI YXyAllEHHEM
HOTEeHIIMAJbHOTO IJOAOPOJAUS IOYB, CHHXKEHUEM COJEpXKaHHs OPraHUYecKOro BellecTBa U
OTpULIATEJbHbIM 6ajJaHCOM OCHOBHBIX 3JIEMEHTOB MHHEPAJbHOTO MHUTAHUS B MNAXOTHOM
rOPU30HTE BCJEACTBHE HEJOCTATOYHOTO IPUMEHEHHUS MHUHEPAJIbHBIX U OPraHUYECKHUX
yaobpeHui. B naHHOW 0630pHOU CTaThe PaCcCMATPUBAKOTCS OCHOBHBIE MEXaHU3MbI BJIUSHUS
COJIOMBI Ha NMOYBY U €€ IJIOAOPOAME, a TaKKe aHAJU3UPYIOTCS BO3MOXKHBIE NMPEUMYLIECTBA U
MaclITabsl eé ucno/b3oBaHus. [lokasaHa poJib co/oMbl B GOpPMUPOBAHUM GaslaHCa 3JIEMEHTOB
INUTAaHUS U OPraHUYeCKOTo BelleCcTBAa B GOrapHOM 3eMJlefiesIMM 10To-BocToka Kasaxcrana. [lpu
CYLIeCTBYIOIIUX KpailHe HU3KHUX 00'beMax BO3BpaTa coJjioMbl B Mo4By (Bcero 0,9% oT obuieit
noJiyyaeMoil 6GHOMacchl) €XerojHble HEBO3BpAaTHbIe IIOTEPH 3JIEMEHTOB INHUTAHUSA IPH
BO3/IeJIbIBAHMM O3MMOW IMIIEHHUIb], SIPOBOr0 SIYMEHS M OBCA — OCHOBHBIX KYJBTYpP 30HBI
OGorapHoro 3eMmJiefieJiusi PErvoHa - COCTaBJASAT B cpefHeM 378 kr/ra asora, 100 kr/ra
naTuokucu ¢ocdopa u 275 kr/ra ABYOKUCH KaJus. ExxerofgHas MuHepanusanus rymyca, gaxe c
y4éToM ryMuHUKaIMy MOXKHUBHO-KOPHEBOX Macchl, fJocTuraeT 471,1 ThIC. T, YTO 3KBUBAJEHTHO
noTepaM nopsifka 1,8 T rymyca ¢ Kax/10ro rekrapa oceBHOH IJI0AAH.

Katouesvle caoea: 1oro-soctok KasaxcraHa, 6orapHoe 3eMJiefiesids], 3epHOBbIe KYJbTYPHI,
c0JI0Ma, 6aJIaHC 3JIeMEeHTOB NUTaHMUs, IOTEPU ryMyca.

BBEJEHUE

BorapHoe 3eMJieziesiie 10Oro-BOCTOY-
Horo pervoHa KasaxcTaHa, OXBaTbIBAIO-
uee AsiMaTtuHcKyto, Ketbicyckyro 1 Kam-
OBLICKYI0 06J1aCTH, SIBJSETCS BaXKHEWUIIUM
3epHONPOU3BOJAINIMM PAOHOM CTpaHbI.
OCHOBHOU Ce/NbCKOXO39WCTBEHHONU KYJb-
TYpod perdoHa BbICTyNaeT 03UMasd
MIIEHUI]A, 3HAYUTENbHAsA 4aCTh KOTOPOH
BO3/IeJIbIBAETCS Ha 6OTAPHBIX 3EMJISIX.

[loyBeHHBIX MOKPOB pervoHa IMpe/-
CTaBJIeH MPeUuMyleCTBEHHO OOBIKHOBEH-
HbIMH W CBETJbIMU CepO3eMaMH, 3aHHU-
MalIIMMH 0K0JI0 65% oT o61el mJoma-
nu. [lpearopHble CBET/IO-KAalITAHOBBIE U
TEMHO-KallITAHOBbLIE IMOYBbI 3aHUMAIOT
COOTBETCTBEHHO 26% u 9%. U3 obiei
IJIOWAAM OOrapHOM MallHH, COCTABJIAN-

e nopska 1,4 MJIH reKTapoB, OCHOBHast
4yacTb (0K0J10 64%) NPUXOLUTCA Ha 30HBI C
HEJOCTAaTOYHbIM YBJAXHEHHEeM (Heobec-
neyeHHasi 6orapa), rjie roloBoe KOJIM4YecT-
BO OCaJIKOB BapbupyeTcs B npegesax 200-
280 MM. 30HbI NoJIyobecneyeHHOUM 60raphl
(280-400 mM) oxBaTbIBalOT 26% TeppHUTO-
puH, a obecriedeHHas 6orapa (c ocakamMu
6osiee 400 MmM) 3aHuMaeT auiib 10% [1].
CozepkaHue rymMmyca B OGbIKHOBEH-
HBIX cepo3eMax loro-soctoka KasaxcraHa,
Kak mpaBuio, cocraBjser 0,8-1,5% B
NaxOTHOM ropusoHTe. COIJIacCHO J@aHHBIM
Pecny6/1MKaHCKOTO HAy4YHO-MeTOUYeCKO-
ro LleHTpa arpoxuMuyeckon cayx6sr MCX,
BO BCeX pervoHax CTpaHbl OTMeyaeTcs
ycTOWYMBasi TEHAEHLHUS CHIDKEHUS COZlep-
’)KaHWsl ~OpraHWYEeCcKOro BellecTBa U

107


mailto:agfaagro@mail.ru
mailto:serikkenenbayev@mail.ru

0630pHas cTaThs

IlouBoBeaeHue u arpoxummus, Ne3(71), 2025

NUTATEJbHBbIX 3JIEMEHTOB. 3a MOC/IeHUE
60 sieT B HeopollaeMbIX 30HAaX yYpPOBEHb
ryMmyca yMeHbIIHJICA MPUMEPHO Ha TPEThb
OT WCXOJHOTO 3HauyeHud [2, 3], npu aToM
exxerofHele moTepd coctaBasT 0,6-
1,2 T/ra[4]. lna nopnep:xkanust 6e3aedUIIUT-
Horo 6ajaHca rymyca Heo6XOJJUMO exe-
rogHoe BHeceHue He MeHee 10-12 T/ra
OpraHUYecKUX YA06peHHH, OJJHAKO B IMOC-
JielHWe TOAbl MX HCNOJb30BaHUE B pec-
ny6JIMKe pe3KO CHU3WJIOCh U COCTaBJsIET
guiib okosio 1 T/ra [5]. B pesynbrarte
GOJIBIIMHCTBO 00C/IeJOBAaHHBIX 3eMeJb
KazaxcTaHa xapakTepusyeTcsi HH3KUM
conepkaHueM rymyca - 61%, cpegHum -
35,5% u BbICOKMM - Jjiulib 3,5% [6].

B yc/ioBUSX T106aTbHBIX KJIWMATH-
YeCKHUX U3MEHEHWH, UCTOIeHUs NPUPOA-
HbIX PecypcoB W Heob6XO0JUMOCTH obecrie-
YeHUsI IPOJ0BOJILCTBEHHON 6€301aCHOCTU
OJIHMUM W3 HauboJiee NEPCHEKTUBHBIX U
3KOJIOTUYeCKH 6e30MacHbIX  CHOCOGOB
YIy4IIeHUsT COCTOSIHUSI TI0YB SIBJISETCS
HCII0JIb30BAaHUE OpPraHWYecKUX MaTepua-
JIOB, B TOM 4YMHCJEe COJIOMbL SBJsASCH
MOGOYHBIM MPOJYKTOM CeJbCKOXO3SUCT-
BEHHOTO MPOM3BOJCTBA, COJIOMA MOXET
ChITPaTh BAXKHYI pOJib B MOBbIIIEHUU
YPOXKAMHOCTH W YJAy4YllIeHHU arpoxXyvMHU-
YeCKMX CBOWCTB I0YBbl, OCOOEHHO B
3epHONPOU3BOAALIMX pPaHOHAX, K KOTO-
pbIM OTHOCHUTCA 30HA OGOTAapHOTO 3eMJie-
Jlesivs 10ro-BocToka Kaszaxcrana.

OCHOBHAA YACTb

CoJsioMa COZlep>KUT GOJibllle OpraHU-
YeCKOTro BeIeCTBa, YeM Jpyrue OpraHu-
yeckue yAo0peHHs, U eé coCTaB 0COOEHHO

LleHeH [ TOBbILIEHUs [JIOAOPOJUS
noyBbl. B HeH NPUCYTCTBYIOT TaKue
KOMIIOHEHTBI, KaK IeJIJI10J1033a, TeHTOo3a-

HbI, TEMHIIEJUIIOI03a U JIMTHHUH, KOTOpPbIE
Cy’KaT WCTOYHUKAMH YyTJepoJia U 3Hep-
TUU JJI1 TIOYBEHHBIX MUKPOOPTaHU3MOB.
3T BellecTBa SABJAIOTCI OCHOBHBIM
CTPOUTEJIBHBIM MaTepHuaioM AJsd GopMHU-
poBaHus rymyca. [1o KoJIM4ecTBy OpraHu-
YyecKoro BemecTBa 1 TOHHA COJIOMBI
3KkBUBaJieHTHA 3,5-4,0 TOHHaM HaBoO3a.

B coctaB cosioMBl BXOAAT BCe
HeoOXOAMMble pACTEHUSIM MUTATeJbHbIe
BElIeCTBa, KOTOpble IOC/Te MUHepaau3a-
I[UM CTAHOBATCA JIETKO JIOCTYNHBIMHU.
[l[pyyéM MHUKpPO3JIEMEHTOB B COJIOME
coJlep>KUTCs GOJIblIIE, YeM B 3€pHE.

CosoMa cmoco6CTBYET YJAydllEeHUIO
CTPYKTYpbl TMOYBBI, MOBbIIIAsA €€ MOpUC-
TOCTb W BOJIOY/IEPKUBAIOIYI0 CIIOCO6-
HOCTb. Passiarasich, oHa y/ayyllaeT aspa-
LJUI0  TOYBbI, CO3JaBasi  MOPHUCTYIO
CTPYKTYPY, CIIOCOOCTBYIOLLYI0 ra3000MEHY,
yMeHbllIaeT YIJOTHEHUE, a OJarojgaps
HAaKOIJIEHHMI0O OpPTraHUYEeCKOTO BellecTBa
CHIXXKaeT PUCK 06pa3oBaHUsl MJIOTHBIX Io-
pu30HTOB. Takke MOBBIIIAETCS BJIACOEM-
KOCTb, TaK KaK pacTUTeJbHble OCTaTKH
CIIOCOOHBI y/Iep>KUBATh BJIAry, YTO 0COOEH-
HO BaXKHO B 3aCyLIJIMBBIX yCJa0BUsX [7-11].

Cosioma cyuieCTBEHHO BJIMSIET Ha
MHUKPOOHOJIOTHUYECKYI0 AKTUBHOCTb II0Y-
Bbl. biarogaps BBICOKOMY COJlep:KaHUIO
1eJIJII0JI03bl, TEMULIEJLII0I03b] U JIMTHUHA
OHAa  CJAYKHMT  BaXHbBIM  HMCTOYHUKOM
yrjiepoAa AJis MOYBEHHOM MHUKPOOUOTHI.
[lToMuMo 3TOro, B COJIOME MPUCYTCTBYIOT
AHTUMHUKpPOOHBbIE COe/JUHEHHS (HAPUMED,
deHoJIBI), KOTOpBbIEe MOJAABJISIOT pa3BUTHE
naToreHHOW MUKpodJIopkl. B To ke BpeMst
aKTHBHbIE canpoUTHbIe MUKPOOPTraHU3-
Mbl KOHKYPUPYIOT C @aToreHaMd 3a
Cy6CTpaT, 4TO CIOCO6CTBYET CHMYKEHUTO UX
YHCJIEHHOCTH.

[Ipy BHecEHUU COJIOMbl B IOYBY
CO3/1a10TCs 6JIaTONPUSATHBIE YCJIOBUS AJS
pasBUTHS Pa3HOOOpPA3HbIX MHUKPOOHBIX
rpynn — akTUHOMUIETOB, TPUOOB U HaKTe-
pU#i, 4YTO yCUJUBaeT OUOJIOTHUYECKYIO
aKTUBHOCTb arpoLeH030B U CTaOUJIN3U-
pyeT ¢UTOCAHUTAPHOE COCTOSIHHE TMOYBbI
[12-14].

B ycnoBusix 60rapHoro 3emJiefiesus
OCHOBHBIM (paKTOpPOM, OrpaHUYUBAOLIUM
dbopMupoBaHUe ypoxKasi CeJbCKOXO3SMCT-
BEHHbIX KYJbTYp, sBJseTcd JAebUIUT
Baaru. CosioMa TmpejacTaBAsieT Cco6GOM
3¢ PeKTUBHOE CpeJSCTBO [Jisi HAKOIJIEHUS
Y COXpaHeHHUs NMOYBEeHHOU Bjaru. llpu eé
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OCTaBJIEHUH Ha NMOBEPXHOCTU GopMUpyeT-
€ MyJIBYMPYIOUIMN CJIOH, CIOCOGCTBYIO-
IIMHA aKKyMyJdaLHUU OCeHHe-3UMHHUX OCaj-
KOB M YMeHbIleHUI0 ucnapeHus. [lepBble
CHEeXXHble 0CaZJKH, Jlake NMPU HebOJIbIIOM
KOJINYECTBe, 3aJepP:KUBAIOTCA Ha COJIOME,
YTO NPENATCTBYeT CHOCY CHera BeTPOM HU
CHWXKaeT IJIyOWHY NpoMep3aHUs IMOYBBHI.
MynbyrpoBaHue COJIOMOH TaKxe
yMeHbLIaeT [OBEPXHOCTHBIA CTOK B
IIephoJ, BECEHHEro CHeroTasgHus U BO
BpeMsl MHTEHCUBHBIX 0caZikoB. OcoOGeHHO
BBIPQ)KEHHBIA TMOJIOXKUTENbHBIA 3ddeKT
HabJlofaeTcsl B 3acyllidBble rofpl. [lpu
3aJle/lke COJIOMBl B TIOYBY CO3JaéTcA
3aLUTHBIA MMOKPOB, KOTOPBIXA BBINOJHAET
6apbepHyl0 OQYHKLHWIO: CHUXAeT CUJIY
yZAapoB A0X/€eBbIX KaleJsb 110 T0BEpPXHOC-
TH, NIpeOTBpalllaeT pa3MblBaHHe BepxHe-
ro cj0s,, a TaKXe YMeHbIIAaeT CKOPOCThb
NpPU3EMHOr0 BeTpa, YTO CYLIECTBEHHO
CHUKaeT PUCK BETPOBOU 3pO3HH.

CosoMa moOBBIIAET BOJOYAEDKU-
BAIOIIYI0 CIOCOOHOCTb IOYBBI 3a CYET
yBeJMYEeHUs €€ MOPUCTOCTH U BOAONPOHHU-
[JaeMOCTH, CHWXXaeT CKOPOCTb IIOBEpX-
HOCTHOTO CTOKa U CHOCOOGCTBYeT OoJiee
3pdeKTUBHOMY BIHUTBHIBAHUK BJard. JTO
npejoTBpaliaeT o06pa3oBaHUE IPO3UOH-
HbIX IOTOKOB U CHIXaeT PHUCK CMbIBa
iofopoaHoro cjaosi. Kpome Toro, ymMeHb-
LIAIOTCS TIOTEPU MUTATEJNbHBIX BEILECTB 3a
C4ET  MNpeAOTBpaAllleHHWS  BbIMbIBAHUSA
pacTBOPUMBIX GOpPM 3JIeMEHTOB NUTAHUA
1 MUKPO3JIEMEHTOB, KOTOPble COXPAHSIOT-
C1 B BEPXHUX FOPU30OHTAX MU MOCTENEHHO
BBICBOOOXK/JIAIOTCS B IpOLecce pasJioxe-
HUS OpraHuyeckoro MatepuaJja [15-25].

BHeceHUe co10Mbl OKa3blBaeT M10JI0-
JKUTEJIbHOE BJIMSIHUE HAa YPOXKAaHOCThb
pPa3JIMYHBIX CEIbCKOX03MCTBEHHBIX KYJIb-
Typ. Haubosiee 3ameTHBId 3ddeKT
HabJofaeTcs B YCJIOBUSX JerpaJupoBaH-
HBIX N0YB WJIM IIPU HU3KOM COJlepKaHUHU
OpPraHHWYecKOro BellecTBa, TZAe coJioMa
CIOCOGCTBYET yJIydlleHUI0 obeclieueHHOC-
TH pacTeHUH NUTaTeJbHbIMU 3JIeMeHTa-
MM, NOAABJSAET pasBUTHe COPHOM pacTH-
TeJIbHOCTH U CO3JaéT 6osiee 61aronpusT-

Hble YCJIOBHUS JIJIST pOCTa KyJAbTyp. B psazne
vcciaeZloBaHuN [26-29] moauépKHBaeTcH,
YTO MaKcuMaJibHasi 3(PQPEeKTUBHOCTb OT
HCIIOJIb30BAHUSI  COJIOMbI  IMPOSIBJSIETCSA
npu eé CHUCTEMAaTH4YeCKOM BHECEHUH.
JliuTesibHOE BO3BpallleHUe PACTUTEIbHbBIX
OCTaTKOB B IIOYBY CIIOCOGCTBYET HAKOILJIE-
HUIO OPraHUYEeCcKOTro BeLIeCcTBa, Y/ydlle-
HUIO €€ CTPYKTYpbl U MHUTATEJbHOTO
pexkuMa. ITO o0GecreyrBaeT MOBBIIIEHHE
00611eld YCTOMYMBOCTU arpo3KOCUCTEM U
CIOCOGCTBYeT JOJTOBPEMEHHOMY POCTY
YPOXKaUHOCTH.

CosioMa xapaKTepu3yeTcsi BBICOKUM
CcoOoTHOIIeHHWeM yriepoja k azoty (C:N),
KOTOpPOe B CpeJJHEM COCTaBJISIET OKOJIO
80:1. B mponecce eé pasyoKeHUA MHUK-
pOOPraHU3Mbl UCHOJIb3YIOT JOCTYIHBIN
MUHEpa/JbHbIM a30T MOYBHI [JS1 CHHTE3a
COOCTBEHHOW 6MOMaccChbl, YTO BbI3bIBAET
MMMOOUW/IM3aLUI0 a30Ta — er0 BpeMEHHYI0
HeJOCTYIHOCTb JAJis1 pacTeHuil. B pe3ysb-
TaTe Ha pPaHHUX CTaJUsX BereTaluu y
KYJIbTYyp MOXET BO3HHUKaTb a30THOe
rojiojaHue. Pe3ynbTaThl uCCAeJ0BaHUA
MOKa3bIBAIOT, YTO 3aJleJIKa COJIOMbI 6e3
O/IHOBPEMEHHOTO  BHECEHHsS  a30THBIX
yA0OpeHUH MPUBOAUT K 3HAYUTEJbHOU
MMMOOW/IM3alMH a30Ta U, KaK CJIeJICTBUE,
K CHIDKEHUI0 YPOXKAaWHOCTH CeJbCKOXO-
3MCTBEHHBIX KyJAbTYp [30-32].

[ny6okass 3a/iesika COJIOMbI CIOCO6-
CTBYeT YJIyYLIEHUIO CTPYKTYpPbl MOYBBI U
6oJjiee pPaBHOMEPHOMY paclpejeseHHUI0
NUTATEJNbHBIX BENeCTB, 4YTO CO3JIaéT
6/1aronpusITHbIE YCJOBUS AJisI Pa3BUTHS
KOpPHEBOM cucteMbl H 3PQPEeKTHBHOTO
normoieHus asota [33-36]. CoBMecTHOe
npUMeHeHHe COJIOMbl U a30THBIX y/00pe-
HuH (B go3e 20-30 kr N/ra) mosBoJisieT
KOMIIEHCUPOBAaThb BpPEMEHHble IOTEPHU
JIOCTYITHOT'O a30Ta U COCOGCTBYET MOBBI-
HIEHUIO YPOXKAWHOCTU CEeJIbCKOXO3SUCT-
BEHHBIX KyJbTYp [37-39].

B yc/ioBUsaX 60rapHOro 3eMJefiesus,
0COGEHHO B 3epHONPOU3BOAANIUX pako-
HaX, 3HAYeHHe COJIOMbl KaK OpraHuvec-
KOro yJoOpeHusi CyLeCTBEHHO BO3pac-
TaeT. OHa 06J1a/laeT psi/IOM MPEUMYIIECTB:
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SIBJIETCS  9KOJIOTHUYECKU  6Ge30MacHbIM
HMCTOYHUKOM OPraHWYECKOTO BellecTBa U
MeHee 3aTpaTHa 10 CPAaBHEHUIO C HABO30M.
JKCllepYMeHTa/IbHble JlaHHble I0Ka3bl-
BaIOT, YTO 3ajiesika 4-6 T/ra u3Mesb4éH-
HOM COJIOMBI B COYETAaHUH C A30THBIMU
yaoOpeHUsIMM B TedyeHHe TpEX JIeT
obecreynsia yBeJHYEHHUE COJEPKaHUA
rymyca B nmoyBe Ha 0,1-0,15 %, a Bjaaro-
yZlepKMBamlILasi CIoCOOGHOCTb BO3pOCJ/ia Ha
10-12 % [40].

CucreMaTuyeckoe BHECEHHE COJIO-
Mbl B Te€YeHUe NSITH JIeT CI0CO6CTBOBAJIO
CHIDKEHHUIO MOTepb MOYBbI OT BOJHOHU
3po3uu Ha 20-25%, yBeJMYEeHHUIO IJIOT-
HOCTU KOpHEoO6HTaeMoro cjost Ha 5-8 % u
NOBBIIIEHHUI0 YPOXKAaHHOCTU  3€pPHOBBIX
KyapTyp Ha 12-15% [41]. [IpuMeHeHue
COJIOMBI B KauyeCTBe MYJIbYM [IONOJIHU-
TeJbHO CHUXKaeT YMCJEeHHOCTb COPHOU
pactuTtesabHocTH Ha 30-35 %, a copeprxa-
HUE OPraHUYecKoro yriepoja B BepxHeM
ropu3oHTe MmouBbl Bo3pactaeT Ha 0,2 %
yKe uyepe3 ABa roja [42].

O60611eHue 60Jee yeM 50 uccaepno-
BaHUM [43] nmokasaso, YTO BO3BpalleHHE
COJIOMBI B TOYBY CIIOCOOCTBYET €Xeroj-
HOMY YBeJIMYEHHUIO COZEep>KaHUsl OpraHu-
yeckoro yriepoga Ha 0,1-0,3 %, yaydmaeTt
BogonpoHuIiaeMoctb Ha 10-20 % u obec-
neyrBaeT POCT ypoxkalHOCTH Ha 5-25 % B
3aBUCUMOCTH OT pervoHa W Bo3/ieJiblBae-
MOHW KyJAbTypbl. [10 JaHHBIM YEeTBIPEXJIET-
HEero [0JIEBOTO0 3KcIiepuMeHTa [44], 3aze-
Ka COJIOMBl yBeJMYW/IA COJep:KaHue
MUKpPOGHOU 6GHoMaccel Ha 28%, opraHu-
yeckoro yriaepojga - Ha 0,25%, a ypoxai-
HOCTb puca - Ha 13,4% 1o cpaBHeEHHUIO C
KOHTpOJIeM 6e3 BHECEHUS COJIOMBI.

[ masorymycHbix nouB CpejHei
A3uM 10Ka3aHO MOJIOXKUTEJTbHOE BJIHSHUE
COJIOMBI Ha MX IJIoZopoAaue. B uccreno-
BaHUsAX [45], MpoBeJIEHHBIX HA TUMHUYHBIX
cepo3eMax @PepraHckoil A0JIMHBI, BHece-
HHe 5 T/ra coJIOMbl XJIOMYATHHKA C MocJe-
JYIOIMM a30THBIM KOMIIEHCUPOBaHHUEM
CNoCcO6CTBOBAJIO YBEJUYEHUIO COJleprKa-
HuA ryMmyca Ha 0,13 %, yaydiieHuro
CTPYKTYPHOTO COCTOSIHMS MOYBBI (01

BOJIONPOYHBIX arperatoB >0,25 MM BO3-
pocia ¢ 48 o 58 %) M NOBBILIEHUIO
YPOKaHHOCTH MIIeHUIbl Ha 16 %.

B ycsioBusAX 60rapHOr0O 3eMJejennsi
3a/lesiKa 4 T/ra U3MeJb4€HHON COJIOMbBI Ha
CEepO3eMHbIX TMOYBaX CHUXKAJA IOTEpHU
Bjaru Ha 18-20 % 3a cyéT MyJbYUpPYIO-
mero 3¢pdekTa U MOBBIIIAJNA BJAroéMm-
KOCTb MaxoTHoro cjosi Ha 12%. Ypoxaii-
HOCTb SIUMEHsI NPU 3TOM YBeJHUYUBaIaCh
Ha 0,38 T/ra (okoJsio 14 %) [46].

B ycioBusix Ta/PKHKHUCTaHA yCTAHOB-
JieHo [43], 4To cucTeMaTH4Yeckoe BHece-
HUe cosioMbl (3-5 T/ra) Ha CBeTJBIX cepo-
3eMax CHOCOOGCTBYeT MOBBLILIEHHUIO COJEp-
KaHUSA TOABMXKHBIX ¢opM ¢ocdopa u
KaJivs, a TakKKe aKTUBU3AIMU MHUKPOOHO-
JIOTUYECKOW aKTHUBHOCTU. YPOXKalHOCTb
NUIEHUbl IPU 3TOM Bo3pacTaljla B Cpej-
HeM Ha 12-15%. AHasornyHble pe3syJib-
TaThbl MOJIy4YeHbl B 3acCyLLJIMBOM paloHe
Oro-3anagHoro KwuTasi, rae Mo4Bbl IO
CBOUM CBOWCTBaM OJIM3KH K cepo3eMaM.
[losneBo¥l oNBIT MOKasaJ, 4YTO 3afieiKa
COJIOMbI YBEJUYUBAET MUKPOOHYI0 aKTHUB-
HocTb Ha 28%, cojepaHue OpraHUYec-
Koro yriepoga — Ha 0,25%, a ypoxxallHOCTb
3epHa - Ha 13,4 % [28].

B ycsioBusAX 60orapHOro 3emJejienns
Ha cepo3eMax Y306eKHCTaHa BHeCeHUe
5 T/ra mnueHUYHON COJIOMBI CIOCOOCT-
BOBAJIO YBEJIMYEHUIO COJIEPXKAHUS OPraHU-
yeckoro BemecTBa nousbl Ha 0,21%, cHu-
YKeHUIO UcrnapeHus BJjaru Ha 15% u pocty
YpOXKaHOCTH KyKypy3bl Ha 18% [47].

Cpe/Hero/JIoBOM BBIXOJ COJIOMbI MPHU
BO3/IeJIbIBAHUM O3WUMOU MIIEHUIbI, SPO-
BOrO SYMEHs1 M OBCa B YCJOBHSIX Gorap-
HOro 3eMJiefiesidsl 1ro-Boctoka Kasaxc-
TaHa 3a 2021-2024 rr. coctaBua 1,8 MaH
TOHH. W3 3TOro o6béMa B MOYBY ObLIO
BO3BpallleHo Jullib 16,1 ThIC. TOHH, YTO
coorBeTcTByeT Bcero 0,9 %. Ha xopwm
CKOTY (B OCHOBHOM KpYNHOMY pPOraToOMY
CKOTY, JIOWAJAM U OBIAM B CTOWJIOBBIN
Mepro/) UCI0Jb30BaJIOCh 0K0JI0 4 % (74,4
TBIC. TOHH) MOJIy4eHHOU cosioMbl. Onpejie-
JIEHHAs 4YacTb pacxoJlyeTcd Ha JApyrue
X03SUCTBEHHbIEe HYX/Jbl - B KadecTBe
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HNOJACTUJIKUA JJsl KUBOTHBIX, JJII HPOU3-
BOJICTBA KOMIIOCTOB, a TaKXe KaK CbIpbé
JJ1 GUOTOIJINBA.

CyliecTBYIOT U HeNpPOWU3BOJCTBEH-
Hble TOTEepU COJIOMbl — yTpaTe pacTH-
TeJbHbIX OCTAaTKOB, HE CBS3aHHBIX C HX
WCIO0JIb30BaHUEM B KayecTBe KOpMa,
yAoOpeHUss WM TOMJHWBA. JTU MNOTEpHU
0COOEHHO BeJIMKM B OOrapHbIX 30HaX C
3acyllIMBbIM KJuMaToM. Haubosiee pac-
NpOCTpaHEHHAss NpPUYMHA - CXKUTAaHUe
COJIOMBI Ha TOJie, NpUMeHseMoe [Jid
«BBICTPOM  OYMCTKH» TOCJe Y6OpPKH
ypoxas. [Ipu 3ToM yTpaTa NOTeHLHaJIbHO
LleHHOW 6GroMacchkl MOXeT JocTuraTb 30-
50%. CxuraHue CONpPOBOXKJAETCA YHHY-
TOXXEHHUEM  OpPraHUYecKoro  BeLleCTBa,
pa3pylleHHeM NOYBEHHONH MUKPOQJIOpH], a
Takxe Bblbpocamu CO, M APYyrUX BpeHbIX
coelUHeHUH B aTMoCchepy.

B pa6orte [48], OCHOBHBIMU HCTOY-
HUKaM{d HeNpPOU3BOACTBEHHBIX MOTEPb
COJIOMBI SIBJIIIOTCSl CXKUTaHUe, BbIBETPHU-
BaHMUe U HeJ060p Npu y6opke. B cTenHbIx
paiioHaX NpPU CKUTAHUM M[OTEPU MOLYT
pocturatb 50%, a npu HeadpdeKTHUBHOU
yb6opke - 10-15%. OTMeuyaeTcss HeOOXO U-
MOCTb KOMIIJIEKCHOI'O NOJXOJA K YTHJIU-
3aLMM PaCTUTEJNbHBIX OCTAaTKOB.

B rokHbIX peruoHax KasaxcraHa u
Poccuu coBOKynHble HENPOU3BO/ACTBEH-
Hble TIOTEPU COJIOMBl B  OTZAEJbHbBIX
xo3gucTBax gocturatotr 60-70 % [49].
YcTaHOBJIEHO, YTO MNpU TPagULUOHHOMN
cucTeMe 3eMJie/lesIUsl yTpaTa OpraHUYec-
KOro BelllecTBA M3-3a CXKUIAHUA U
BbIBETPUBAHUSA [JOCTUTAET KPUTHUYECKUX
BEJIMYMH, 4YTO YCKOpSieT Jerpajaluio
MOYBEHHON CTPYKTYpbl. ABTOpPbI MOAYEp-
KUBAlOT, 4TO 6e3 BO3BpaTa COJIOMbl B
MOYBy TMOAJepKaHHe eé IJIOAOPOAus
CTAHOBUTCSI HEBO3MOXHBIM. B KauecTBe
aJbTepPHATUBbl PEKOMEH/IYeTCsl MHTerpa-
I[Msl COJIOMBI B CE€BOOGOPOT U MHHU-
MaJibHasi 06paboTKa MOYBBI.

3apy0exxHble MCCIeOBAaHUA TaKKe
NOJATBEPXKJAIT 3HAYUMOCTb IMPOGJIEMBI.
Tak, B aHasuTH4eckoM o63ope [50] oTme-

YeHO, YTO COBOKYIIHblE€ IOTEPU COJIOMBI
IpU CXKUTAHWUM, BbIBETPMBAHUU U HeIpa-
BUJIbHOM 00paboTKe MOTYT NpeBbIlIaTh
50% eé w™accel. /[lenaeTcs BBIBOJ O
HEeOOXOJMMOCTH CUCTEMHOI0 IMOAX0Ja K
yIpPaBJEHUI0 PAaCTUTEJbHBIMU OCTAaTKaMU
KaK KJIIOYEBOMY 3JIEMEHTy pecypco-
cbeperamwleil cTpaTeruu.

Ce/IbCKOXO3AMCTBEHHOE TPOW3BOJ-
CTBO Ha OOrapHbIX 3eMJISIX IOr0-BOCTOKa
KasaxcTaHa, kKak 0TMe4asoch Bblllle, OTpa-
HUYEHO CpPaBHUTEJbHO Y3KHM HabopoM
KYJIbTYyp, NPEUMYILeCTBEHHO 3epHOBBLIMU
KOJIOCOBBIMM - O3MMOM  IIIeHUIeH,
SIPOBBIM TYMEHEM U OBCOM.

Haubosblmive mnJiomad 3aHUMaeT
o3uMag meHuna - 71 % (259,3 Teic. ra),
Ha Z10J110 suMeHs npuxoauTtcs 28 % (104,5
ThIC. Ta), 0Bca - Jiiiib 1 % (2,2 ThIC. ra).

B ycioBusiX 60rapHOro 3emsesiesnus
HaubOoJIbIIYI0O YPOXaHWHOCTb (opMHUpyeT
ApoBOM A4MeHb. B cpesnem 3a 2021-2024
IT. OHA cocTaBuiaa 19,4 11/ra, K0J1e6/ICh 1O
rogaMm B npepenax 15,9-19,4 u/ra. Ypo-
»KaWMHOCTb OBCA 3a 3TOT e NepHUoJ, CoCcTa-
Buia 17,3 u/ra (15,7-19,7 n/ra), o3umoit
nweHunsl - 15,9 n/ra (13,5-18,7 u/ra).
dopmupoBaHUe ypOXKAaWHOCTH B NEPBYIO

odyepeib OMNpeJesisijiocb KOJUYECTBOM
BbINaBIIKX ocafkoB. Tak, 2021 u 2023 rr.
XapaKTepu30BaJUCh KaK 3acylllJIMBbIE:

CyMMa OCaJIKOB 3a amnpesjb-HI0Jb COCTa-
Buia 151,6 u 149,5 MM cooTBeTCTBEHHO. B
2022 1. W©UX KOJHUYECTBO [JIOCTHUTraJIO
172,1 MM, a B 2024 1. - 335,7 MM, 4TO
obecrneyunsio 3aMeTHoe MOBBIIIEHHE
YPOXKaUHOCTH.

[IpakTU4YeCKH BCe 3€pPHOBBIE KYJIb-
TYphl B YCJIOBUSAX GOTAapHOTrO 3eMJIe/IesTrsl
BO3/IeJIbIBAIOTCS 3a CYET eCTeCTBEHHOIO
MJIOZI0OPOAYS MOYBbI. MCK/II0OYEeHHEe COCTaB-
JiseT o03uMas IIIeHWIa, TI0J] KOTOPYIo
BHOCATCA He3Ha4YUTe/JbHble KOJHUYEeCcTBa
MUHEpa/JbHBIX yJ00peHud W HaBo3a. B
cpeagHem 3a 2021-2024 rr. B TMOYBY
noctynuio Bcero 1646,3 1 asora, 1554 11
docdopa u 103,2 1y kanusa (BKJOUYasd
MUHepa/ibHble yIOOpeHUsT U  HaBO3).
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[Ipy4uéM OCHOBHAsS YaCTh 3TUX yJ06peHUN
NMpUMeHsJlaCbh B NPEATOPHbIX paloHax
obecriedeHHOH ocagKkaMH 6oraphl.
Tpanchopmanus copepkaHus 3Je-
MEHTOB NHUTaHWA B [OYBE NpPU MpUMe-
HEHUHU YJ00peHUU mpeJicTaBJisieT 3HAYU-
TeJIbHbI UHTEPEC, TAK KaK BhIpaXKaeTcd B
oKasaTessix  0GajlaHCa  IUTATeJbHBIX
BemecTB [51]. bajiaHC mNHUTaTeNbHbIX
3JIEMEHTOB — 3TO COOTHOLIEHUE UX KauecT-
BEHHOTO M KOJIMUECTBEHHOTO COZepKaHHUs
C y4éTOM TIOCTyIJIEHHS M pacxoja 3a
onpezieIEHHBIA NPOMEXYTOK BpeMeHH. K
MPUXOAHONW YACTU OTHOCATCS yJ0OpeHHs,
NOXXKHUBHbIE U MOCJE€yOOPOYHbIE OCTAaTKHU
CeJIbCKOXO35IICTBEHHBIX KYJABTYP, a TaKXKe
NUTaTeJbHble 3JIEMEHTHI, BHOCHUMBbIE C
MOCEBHBIM U MOCAJ0YHbIM MaTepuasoM. K
pPacXo/JHOH - BBIHOC 3JIEMEHTOB NUTAHUS C
TOBAapHOUW NpPOAYKIMEH, CMbIB C MOBEPX-
HOCTH ¥ BbIMbIBaHHE B T'PYHTOBBIE BO/HI,
3pO3UOHHbIE TIOTEPH, a TAKXKe yTpaThl B
pe3yabTaTe razoobpa3oBaHus [52-53].
OaHuMM U3 O0OGBEKTHBHBIX I0OKa3a-
TeJsiel CTeleHU WHTeHCUPUKAILUU 3eMJie-
Jenusi sABJseTcs 0GaJaHC 3JIeMEHTOB
NHUTaHUS B MaXOTHBIX TFOPHU30HTaX MOYB.
[Ipou3BO/ICTBO pacTeHHEBOJYECKOW MpO-
JNYKIUW W3MEHSET COOTHOLIEHHE IMOCTYII-
JIEHUSI M BBIHOCA MHUTATEJbHBIX 3JIEeMEeH-
TOB: NpUMeHeHUe YJOOpeHUM yBeJIruyu-
BaeT WX MPUXOJHYI0 4YacTb, TOrAA Kak
ypoxkan U Mmo6oYHast NPOAYKLIUS
dbopMUpYIOT pacxofHyl0, 4YTO HepeaKo
NPUBOJUT K HapylleHUo 6anaHca [54-55].
CyMMapHBbIi BBIHOC OCHOBHBIX 3Jie-
MEHTOB MUHEpPAJIbHOI0 MUTAHUSA ypOXKasi-
MM O03UMOM IIIEHUIIB], SPOBOTO SYMEHS U
0BCa, C yYETOM COOTBETCTBYIOLIETO KOJIU-
yecTBa NOOOYHOM MNPOAYKILMH, 3a IOC-
JeaHue 4 roga coctaBu 143 ThIC. T a30Ta,
36,6 TeIC. T mnATHOKHUCH ocdopa U
104,3 ThIC. T AByOKUCH Kasus. OnpeneséH-
Hble MEXT0/I0Bble K0OJIe6aHUS 06 bCHSIOT-
€ pa3/IM4YUSAMHU B YPOKAWUHOCTU U MOCEB-
HbIX IJIOIIA/SX BO3/Ie/IbIBAEMBIX KYJIbTYP.
B cpepHeMm 3a 2021-2024 rt exxeron-
HbI BBIHOC COCTaBJIsJ 35,7 ThIC. T a30Ta,

9,2 TeiC. T pocdopa u 26,1 ThIC. T KaaUsl.

Bo3BpaTHas yacTh GaJsiaHca GpoOpMu-
pyeTcsa 3a CYET NOCTYIUIEHUS B IOYBY
OCHOBHBIX 3JIEMEHTOB NUTAHUSA C MHHe-
paJIbHBIMU U OpPraHUYecKHMHU YA0OpeHUs-
MH, COJIOMOH, a TaKKe MOXXHUBHO-KOpPHe-
BOM MacCOM BO3/eJIbIBaeMbIX KyJabTyp. B
cpeaHeM 3a 2021-2024 rr. obiee KoJiu-
4YeCTBO 3JIEMEHTOB MHUHEpaJbHOr0 NUTa-
HUS, IOCTYNUBLIMX B NOYBY, COCTaBUJIO 2,2
TBIC. T, U3 KOTOPbIX HA MUHeEpaJIbHbIE Y/0-
6peHus npuxoauaock 8 % (0,2 Thic. T), Ha
BHeC&HHY cosioMmy - 12,8 % (0,29 Thic. T),
a Ha NO>KHUBHO-KOpPHEBbIe 0CTAaTKHU —-79,2%
(1,8 ThIC T). B IE/TOM BOCIIOJIHEHHE BBIHOCA
NUTaTeJbHbIX BeLIECTB 3a CYET ITUX
HWCTOYHUKOB OCTaBaJIOCh KpalHe Hexaoc-
TAaTOYHbIM: OHO KOMIIEHCUPOBAJO JIMULIb
2,8 % norepp mo asoty, 3,2 % - mo
docdopy u 4,2 % - 1o Kanui.

ExxeroJiHble MOTepU MUTATEJNbHBIX
3JIeMEHTOB M3 IOYBbI IPH BO3/e/IbIBAHUU
03MMOM MILIEHUIIbl COCTABJSIOT B CpeJiHEM
136 kr/ra asora, 46 Kkr/ra NATHOKHCH
docdopa u 92 kr/ra AByokucu Kaaus. [lof
0CeBaMU sIpOBOr0 sTYMEHsI U OBca HabJIo-
JIAl0TCS  COTNOCTAaBHMble IOTEPU 3JIeMEH-
TOB NUTAHUS, YTO MPUBOJUT K €Xeroj-
HOMY CHIDKEHHIO YPOBHSI MOYBEHHOIO
IJIOAOPOAHSI.

dopmupoBaHHe  OTPULATENBHOTO
6asaHca OOBSCHAETCA TeM, YTO MOJ 3TH
KYJIbTypbl TPaKTHUYeCKH HE BHOCHJIHUCH
yaobpenusi. Mexay TeMm, pe3yJabTaThbl
NpOoBeJEHHBIX UCCAeJOBAaHUN yOeauTeNb-
HO NOJTBEPXKAAIOT BBICOKYI 3)PeKTHB-
HOCTb NpHUMeEHEeHHUs MUHEepaJbHbIX
yao6penuii, ocobenHo ¢pochopHbIxX. Tak, B
CpeZiHEM 3a TpH rojia Ha HeobecreyeHHOU
ocajikaMu 6orape BHeceHHe (POCHOPHBIX
ynobpenui B go3ax 30-90 kr/ra obecne-
YuBaJo NpUOaBKy ypo)kas 3epHa Ha 2,3-
3,5 n/ra [56]. IdPeKTUBHOCTL paHHEBe-
CEHHUX TIOJKOPMOK a30THBIMHU YA06pe-
HUAMHK 3aBHCeJAa OT BJlaroobecrneydyeH-
HOCTH pacTeHUH. B 3acyumiuBble Trofbl,
XapakTepHble i 30HbI (1970-1971), ux
IIpMMeHeHHe He /aBaJio MOJIOKUTEJIbHOI0
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3ddekTa, TOrAa KaK B OTHOCHUTEJBLHO
yBJOXHEHHOM 1972 roay ypoOXaWHOCTb
yBeJinuMBaJack Ha 1,1-2,2 11/ra.

[Io pganHbIM [57] ypo)kalHOCTb
03MMOM MIeHUIbl B [apOBOM 3BeHe
MOYBO3aLIMTHOTO CEBOOOOPOTA CYLIECT-
BEHHO KoJiebGajacb 1Mo rojaM. BHeceHue
dochopHbix ymobpeHui (P15) B psagku
Ipu I[oceBe 006ecnevyuBaJo0 B CpeJHEM
npubaBKy ypoxkast Ha 2,4 1/ra, OCHOBHOe
BHecenue (P30) - Ha 2,6 1/ra, a mpu j03e
P60 (mo/; ocHOBHYI0 06pa6boTKy) mprbaBKa
nocturana 3,3 i/ra (ta6auna 3). CoBmecT-
HOe TIpUMeHeHHe a30THO-$OCHOPHBIX
yno6pennit (N30P60) o6GecneyuBajsio B
cpeAHeM 3a TpU Troja ypoxKaHHOCTb
03MMOM MIlleHWLbl Ha ypoBHe 25,8 1/ra,
4YTO Ha 4,4 11/Ta BbIllIe KOHTPOJIsI.

TakuM 06pa3oM, BHECEHHE PEKOMEH-
JIOBaHHbIX ~ HOPM  a30THO-GOCHOPHBIX
yI06peHU CIOCOGHO 3HAYUTEJbHO yBe-
JIMYUTH BaJIOBble COOPHI 3epHA B YCJIOBUAX

6orapHoro 3emJenenus. Jlaxke MoBbILIe-
HUE YPOKAaMHOCTU OCHOBHBIX 3€pPHOBBIX
KyJIbTyp Bcero Ha 1 1/ra nmpuBOAHWT, pH
CYLeCTBYIOIIUX TOCEBHBIX MJIOLIAJAAX, K
yBEJIMUEHUI0 BaJIOBOr0 cHopa 3epHa Ha
73,1 TeiC. T, win Ha 11,2 %.

[ToBhIllIEHUE YPOXKAWUHOCTU CIOCO6-
CTBYET POCTY MOXKHUBHO-KOPHEBOW MacChl
Y, COOTBETCTBEHHO, 60JIbllIEMY BO3BpaTy B
MOYBY 3JIEMEHTOB NUTAHUS U OpraHUYec-
KOTO BELeCTBa, YTO YCUJIHUBAET MPOLECCHI
rymupukanuu. B cpennem 3a 2021-2024
IT. eXXerojHoe BOCIIOJIHEHUE COJep:KaHHUS
rymyca 3a C4éT NOKHUBHO-KOPHEBOM Mac-
Cbl BO3/leJIbIBaeMbIX KYJbTYpP COCTaBHJIO
11,9 TbIC. T, uau okoJsio 0,1 T Ha KaXKJbIH
reKTap NOCeBHOM MJIOLAH.

B TO e BpeMAa BoO3JesbIBaHUe
CeJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp  06e3
KOMIIeHCAallud BbIHOCA a30Ta NMPUBOJAUT K
3aMeTHbIM MOTEepsIM TrymMyca BCJIeACTBUE
ero MUHepa/au3auuu (tabaunna 1).

Tabauua 1 - ExxerogHasi MUHepad3alus rymaca MoJ OCHOBHbBIMH 3€pPHOBBIMHU KYJIb-
TypaMHU B YCJA0BUSIX OOorapHOro 3eMJjiefiesivsi 10ro-soctoka Kasaxcrana (2021- 2024 rr.)

E>xerosiHast MUHepa/n3anus rymyca,
KynabTypa
TBIC. TOHH T/ra
Os3uMad IIIeHuna 151,2 0,5
fApoBoii suMeHb 318,3 0,7
OBec 1,6 0,6
Bcero 471,1 1,8
CorsacHO  pacyéTaM, exerojHas 3AKJ/IIOYEHHE

MHUHepa/iu3anus rymyca ¢ y4€éTOM TyMHU-
duKanMu MOKHUBHO-KOPHEBBIX OCTAaTKOB
pocrturasna 471,1 TeiC. T. TO 03HAYAET, UTO
KaXKJblil TeKTap IMOCeBHOW MJOUIAAHU
TepsJl B cpegHeM 0koJio 1,8 T rymyca.

TakuM o06pa3oM, MpU CYLIECTBYIO-
el CUCTeMe BO3/leJIbIBAaHUS O03MMOH
MILEHUIIb], SPOBOr0 SYMEHs M OBca B
YCJOBUSIX OOTAapHOTO 3eMJiefieJiUusd Hro-
BocTOKa KasaxcTraHa eerojgHble HeEBOC-
MOJIHUMble MOTEePH OCHOBHBIX 3JIEMEHTOB
MHHEepPaJbHOTO MUTAHUSA U TyMyca JOCTHU-
ralT CyLeCTBEHHbIX pa3MepoB U MPUBO-
JUT K CHIKEHUIO IJIOA0POAUs 60orapHbIX
3eMeJlb.

Ha 1oro-Boctoke Kasaxcrtana B
yCA0BUSIX OOTapHOro 3emJjejfie/idss Ha
MaXOTHBIX MOYBaX BBUJY HEJOCTATOYHBIX
00bEMOB NPHUMEHEHHS MHHEPAJIbHBIX H
OpraHWYeCcKHX yAO0OpeHUH, HabJ0aeTcs
yXy/illleHHe MOTEHIIMATbHOTO IJIOA0POAUS
U CHUXKEHUE COJiepKaHUsl OpPraHUYeCKOTO
BellecTBa. ExerogHasd MHHepain3anus
OpPraHUYyecKoro BellecTBa, C YYETOM T'yMU-
duKanuu TMOXXHUBHO-KOPHEBOM Macchl,
coctaBuyga 471,1 TbIC. T, YTO OSKBHBa-
JIeHTHO moTepe mopszaka 1,8 T rymyca c
KaX/I0T0 reKTapa NOCEeBHOM IJIOIAIH.

B 3aBUCUMOCTM OT BHJA KYJIBTYpP
(o3uMas miieHUIa, IPOBON SUMEHb, OBEC)
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MpU BHeCEHUH 1 T COJIOMbI B MMOYBY MOCTY-
naet 790-810 kr opraHM4YecKOro BellecT-
Ba, 5,5-6,5 kr asora, 20-35 kr ¢pocdopa, 9-
16 xr kanaus, 2,8-3,8 kr kaabuus, 0,9-
1,0 kr maruus u 0,4-1,7 kr cepbl. CKOpOCTb
Pa3JIoXKeHUs COJIOMbI ONpeJIeNseTCI COOT-
HollleHHWeM yryepoaa K a3oTy (C:N): dem
OHO YyXe, TeM ObICTpee HAET MPOILECC
MUHepanuzanuu. [Ipy  ucnoJsib30BaHUU
COJIOMBl B YHCTOM BHJEe B MepPBbIA To[
BO3MOXEH BpEeMEeHHbIH JepULIUT a3oTa
BCJIE[ICTBUE €r0 MMMOOWIN3al MU TOYBEH-
HOW MUKPOOGUOTOH, moaToMy Ha 1 T coJio-

Mbl  PEKOMEHAYETCS  JONOJIHUTEJbHO
BHOCHUTb 10-12 Kr MUHEpaJIbHOTO a30Ta.
BosBpaTHas 4acThb 6aJsiaHca

MUTATEJbHbIX BellecTB GopMHUpyeTCs 3a
CYET BHeCeHUS yA0OpEeHUH, 3a]eJIKU COJI0-
Mbl M IOXHHUBHO-KOPHEBBIX OCTaTKOB. B
cpeaHeM 3a 2021-2024 rr. u3 obiero
06béMa moctymieHust (2,2 ThIC. T) A0
MUHepaJIbHbIX YA0OpeHnH cocTaBuia 8 %
(0,2 ThIC. T), conombl — 12,8 % (0,29 ThIC. T),
NO>XHUBHO-KOPHEBBIX OCTAaTKOB — 79,2 %
(1,8 TeIC. T). OfHAKO CyMMapHO€e BOCIOJI-
HeHUe BBIHOCA KOMIIEHCUPOBAJIOCH JIMIIb
Ha 2,8 % mno asoty, 3,2 % - no docdopy u
4,2 % - 1o KaJ/Ii10, YTO CBU/IETEJBCTBYET O
JneburuTHOM GasIaHCe.

[lo copmepxkaHUI0 OpPraHUYeCKOTro
BeljectBa 1 T coJIOMbI 3KBUBaJieHTHa 3,5 T
I0/ICTU/IOYHOr0 HaBo3a. YCTaHOBJIEHO, UTO
CHCTeMaTH4YeCcKoe MpPUMEHEHHE COJIOMBI
yBeJIMUYMBAET COJIep)KaHWe TyMyca B
cepo3eMHbIX ouBax Ha 0,88-1,06 %, a eé
rymMycoo6pa3yomniasi CroCcoGHOCTh COIOC-
TaBuMa ¢ 3,3 T HaBo3a Ha 1 T COJIOMBHI.
PerynsipHoe BHeceHHE COJIOMbI CIIOCO6-
CTBYeT POCTy 3amacoB OPraHUYecKOro

HaCTOHLL[aH CTaTbA

nmoAroToBJI€eHa B

yIJiepo/ia U rymMyca, 0COGEHHO B YCJI0BUSIX
OTPAaHUYEHHOr0 yBJAXHEHUS, a TaKxke
CHUKaeT MNOTepU TryMyca U TOHKOJMC-
nepcHoM ¢pakLUM MOYBbI OT BETPOBOH U
BOJHOU 3PO3UM.

OpraHuyeckoe BeIECTBO COJIOMbI
SIBJISIETCS UCTOYHUKOM YTJIEKUCJIOTO Tas3a,
WCNOJIb3yEMOr0 pacTeHUsAMU. BHeceHue
COJIOMBI CHUKaeT BbIMbIBAaHHWE PaCcTBOPU-
MbIx $OpPM a30Ta, 3aKpemjéHHOro B
OpraHWYecKHX COeJJUHEHHUSX, MOBBIIIAET
JIOCTyIHOCTh $ochaToOB U aKTUBU3UPYET
MUKPOOGHYI0 MHHepa/M3alUl0 opraHuyec-
kux ¢ocdartoB, pnenas ocdop Oosee
JIOCTYNIHBIM pacTeHUsiM. ONTUMaJbHBIN
3¢ PeKT AocTUraeTcsd NpPU COOTHOLIEHUH
C:N oxkouio 25:1.

MysibuMpoOBaHUE COJIOMOW YMeEHb-
1iaeT WJIM IOJHOCTbIO MpeAOTBpaliaeT
MOBEPXHOCTHBIA  CTOK,  CIOCOOGCTBYET
PaBHOMEPHOMY paclpejesieHUI0 BJary,
yJydllaeT CTPYKTYypy NaxOTHOrO CJosl U
CHUXKaeT uWcmnapeHde. BHeceHue c0JIOMBI
MOBBILIAET BOJIONPOHUIIAEMOCTb MOYBHI B
1,5-2 pasa v yBeJIMYMBAET 3amachl Bjary B
MeTpPOBOM cjioe Ha 25 mMMm. Ha mynbaupo-
BaHHbIX 3eMJIIX HMHTEHCHBHOCTb 3PO3UHU
COKpallaeTcs B /JBa pas3a, a CMbIB Ha
CKJIOHAX YMeHbILAeTCsI B BOCEMb Pas.

[I[puMeHeHne coJIOMbl Kak opra-
HUYECKOTO yJoOpeHUs1 B COYETAHUU C
a30THO-GOCHOPHBIMU TYKaMH MOBBIIIAET
YPOXXKalHOCTb 3€PHOBBLIX KYJBTYP B Cpej-
HeM Ha 1,4-2,5 u/ra. Hcnosb3oBanue
COJIOMBI COKpalaeT 3aTpaThl HA €€ YTUJIU-
3allMl0 U BO3BpalllaeT B OUOJIOTUYECKUH
KpPyroBOPOT 3HAYUTEJbHbIE 0OBEMBI OpTa-
HUYECKOTO BeIeCcTBa, YTO CIOCOGCTBYET
$opMHpOBaHUIO HOBBIX yPOXKaEeB.

paMKax nporpaMMHO-LI€JIEeBOT0

Cl)I/IHaHCI/IPOBaHI/IH HAay4YHbIX I/ICCJ'[e,LIOBaHI/Iﬁ MI/IHI/ICTepCTBa CeJbCKOr0 X03sIMCTBa

Peciyosinkn  Kasaxctran Ha 2024-2026 rr.
«0O6ecreyeHre panMOHAJBHOTO HCIOJIb30BaHUSA

nmo mnporpamme HWPH BR22885097
3eMeJib  CeJIbCKOX03sIHCTBEHHOTO

Ha3Ha4€HHA B UHT€HCHBHOM 3eMJieleJIMM Ha OCHOBE HOBBIX IMMOAXO0JO0B B COXpAaHEHWH U

BOCIIPOU3BOACTBE IIJIOAOPOANA ITOYIB».
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TYHIH
B.H. I'yceB!*, C.b. Kenen6aen!*, b.M. Amanranues?, A.M. CarviMmbaeBal, K.Y. PycremoBal

KA3AKCTAHHBIH, OHTYCTIK-LIbIFbICBIHAAFbI KYPFAKIIBLIBIK AMAKTA
CABAH/IbI TAWJIAJIAHY

1"Kaszak e2iHWINIK JcaHe 6CIMOIK WapyaublabIFbl FblAbIMU-3epMmey UHcmumymul”
JKUIC, 040909, Aamambi 06.abichl, Kapacaii aydaHbl, Aamanslbak ayslasl, Epaenecos
keuweci, 1, Kazakcman, *e-mail: agfaagro@mail.ru; serikkenenbayev@mail.ru

KasakcTaHHbIH OHTYCTiK-LIIBIFBICBIHAAFBl TaJiMi eriHIIiNiK >KaFfalblHJa cabGaHzbl
TBIHAUTKBII peTiHAe MNaWJalaHy[blH ©3eKTiJiri MeH KaXKeTTiIiri TOombIpaKThIH dJeyeTTi
KYHapJIbLJIBIFBIHBIH TOMEH/leyiMeH, OpraHUKaJblK 3aTTap/blH a3al0bIMeH Ko9He MUHepal/bIK, api
OpPraHUKaJIbIK ThIHAUTKBIIITAPAbIH KeTKLJIIKCi3 KOJJaHbLIYbl cajJapblHAH KbIPThLIFAH
KabaTTarbl KOPEKTiK 3JIeMeHTTepAiH Tepic 6ajaHChIMEH alKbIHAaMabl. ByJ moJsy Makaitaza
cabaHHBIH, TOMBbIPAaKKA >XoHe OHbIH KYHApJbLJIbIFBIHA 9cep eTyiHiH Herisri MexaHuaMmaepi
KapacTbIpbLIbIN, OHbI NMalAaJaHy/iblH, apThIKIWbIIbIKTApbl MEH ayKbIMbl TajJaHaAbl. COHJal-aK
cabaHHBIH, TaJiMi eriHIIJIK »KaFJaWblHJA TONbIPAKTaFbl KOPEKTIK 3JleMeHTTep MeH
OpraHUKaJIbIK 3aTTap 6aJaHCBIH KaJbINTACThIpyAafFbl peJsii kepceTineni. CabaHjbl TONbIpaKKa
KaliTapy KeJieMiHiH eTe TeMeH JeHreHinje (aJbl ajJblHFAaH 6HoOMaccaHblH He6api 0,9 %-bI)
aliMaKTa¥Fbl ToJIMi eTiHIIIJIIK *KaFJalbIHAA ecipiyieTiH Heri3ri fakpLIap — Ky34ik 6UaaH, ka3 bIK
apma >K9He CyJibl OOWBIHIIA KOPEKTIK 3JIeMeHTTEePAiH >XbLI CaWbIHFbl KaWTapbLIMaWThIH
IIBIFBIHBI OpPTa ecemnieH rekTapbiHa 378 kr a3oTThl, 100 Kr ¢ocdop aHrUAPUAIH KoHe 275 KT
KaJMid OKCUAIH Kypadabl. Kbl callbiIHFbl Kapallipik MHHepaJilaHybl, TONbIpaKTa KaJaTbIH
TaMbIP-TYIl MacCaCbIHbIH T'YMUQPHUKALUSChIH eCKepreHHiH e3iHze, 471,1 MbIH TOHHaHbI Kypal/bl,
6yJ1 9p6ip rekTap ericTik *kepjeH mwamMaMeH 1,8 ToHHa KapallipiKTiH »KofasyblHa caiikec Keyei.

Tyiiindi ce30ep: KasaKCTaHHbBIH, OHTYCTIK-LIBIFbICH], T3JiMi eriHIIiIIK, ASHAI AaKbLijap,
cabaH, KOpeKTik 3JieMeHTTep 6aaHChl, KapallipiK WbIFbIHAAPHI.

SUMMARY
V.N. Gusev'*, S.B. Kenebayev'*, B.M. Amangaliyev®, A.M. Sagimbayeva®,
K.U. Rustemova®
USE OF STRAW IN RAINFED AGRICULTURE OF SOUTHEAST KAZAKHSTAN
1"LLP "Kazakh Research Institute of Agriculture and Plant Growing", 040909, Almaty
Region, Karasai District, Almalibak Village, 1 Yerlepesov St., Kazakhstan
*e-mail: agfaagro@mail.ru; serikkenenbayev@mail.ru

The relevance and necessity of using straw as fertilizer under rainfed farming conditions in
southeastern Kazakhstan are determined by the decline of the potential soil fertility, the reduction
of organic matter content, and the negative balance of the main mineral nutrients in the plow
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layer due to insufficient application of mineral and organic fertilizers. This review article
examines the main mechanisms of straw’s influence on soil and its fertility, as well as analyzes the
possible benefits and scale of its use. The role of straw in forming the balance of nutrients and
organic matter in rainfed farming systems of southeastern Kazakhstan is highlighted. Given the
extremely low level of straw returned to the soil (only 0.9% of the total biomass produced), the
annual irretrievable losses of nutrients under the cultivation of winter wheat, spring barley, and
oats - the main crops of the region’s rainfed agriculture - average 378 kg/ha of nitrogen,
100 kg/ha of phosphorus pentoxide, and 275 kg/ha of potassium oxide. Annual humus
mineralization, even accounting for the humification of root and stubble residues, reaches 471.1
thousand tons, which is equivalent to a loss of about 1.8 t of humus per hectare of arable land.

Keywords: southeastern Kazakhstan, rainfed agriculture, cereal crops, straw, nutrient
balance, humus loss.
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