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Abstract

Based on the conducted field-soil and chamber-laboratory research, the influence of different slopes
of the relief on the changes in some agrophysical properties of Mollic Kastanozems of the
northeastern part of the Lesser Caucasus was investigated.

The accumulative-sludge layer (AU=45-50 cm) of Mollic Kastanozems formed under relatively
optimal moisture conditions and well-developed grass cover on the shaded slopes of the relief is
characterized by sufficient humus (4.3-5.4%), nitrogen (0.32-0.38%), absorption capacity (50.9-
53.2 mmol-eq), leaching from carbonates and accumulation in the middle layers (Bca+B/Cca=50-95
cm) (CaC0O3=16.7-20.8%), and clayey granulometric composition (<0.0lmm=58.4-
63.8%;<0.001mm=29.6-32.2%). The available diagnostic indicators indicate a high degree of
aggregation (77.8-80.0) in the humus layer of the soil (AU=45-50 cm), the presence of sufficiently
water-resistant "true” microaggregates (27.1-36.2%), on the contrary, a sharp decrease in the
dispersion coefficient (20.0-22.1) and a significant increase in the deeper layers (33.4-34.3). The
change in these agrophysical indicators along the soil profile is fully consistent with the decisive
role and amount of humus and silt fraction in the aggregation of the soil structure, which is
especially valuable in agriculture. However, since most of the area on shaded slopes is used under
long-term cereal crops, the decrease in the soil arable layer (AUa=25-30 cm), humus (3.3-3.9%),
nitrogen (0.25-0.32%), absorption capacity (46.6-50.9 mmol-eq), silt-colloid particles
(<0.001mm=25.4-26.1%) also led to a significant decrease in the degree of aggregation (63.0-64.9)
and water-resistant microaggregates, and, conversely, an increase in the dispersion coefficient
(35.1-37.0).

In the accumulative-sludge layer (AUca=35-40 cm) of Mollic Kastanozems formed on sunny slopes
under relatively arid microclimate conditions and xerophilous grass cover, a significant decrease in
humus (2.6-3.9%), nitrogen (0.19-0.29%), and absorption capacity (41.4-46.7 mmol-eq.), as well as
a relatively lightening of the granulometric composition (<0.01 mm=52.4-57.6%;<0.001 mm=20.4-
27.1%), led to a decrease in the degree of aggregation (65.8-72.5) and water-resistant "true"
microaggregates (22.6-25.9) in the dominant fractions of the soil, and, conversely, an increase in the
dispersion coefficient (27.5-34.2).

Keywords: relief, slope exposition, soil profile, humus, granulometric composition, microaggregate
composition
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Introduction

As early as the beginning of the 20th century, the classics of soil science, V.V. Dokuchayev
[9], L.I. Prosolov [13], N.M. Sibirtsev [16], etc., showed in their works that the relief factor has a
great influence on the formation of soil properties in mountainous areas. A.J. Gerard even noted
that the relief is a "mirror” of the soil cover [19].

The influence of relief condition on soil formation in the Lesser Caucasus has been
extensively investigated in long-term regional-geographic soil studies conducted by Salayev [6],
and more recently by V.H. Hasanov [1, 2] and E.E. Mammadov [5, 20]. These studies have
demonstrated that elevation and topographic features, particularly slopes steepness and exposure,
play a significant role in the formation of morphogenetic profiles of soil types and subtypes in the
region. It has been noted that soils located on sun-exposed slopes receive greater solar radiation
than those on shaded slopes, resulting in a more pronounced thermal regime. This difference
substantially influences soil formation processes, the development of diagnostic soil horizons and
properties, the spatial differentiation of elementary soil units, and the intensity of erosion processes.
However, the effect of slope condition in association with aspect on variations in soil structure -
which constitute the basis of the agrophysical properties of soils—has received comparatively
limited attention in previous studies.

The objective of this study was to determine the influence of slope conditions on soil
physical properties of Mollic Kastanozems, in particular, on the granulometric and microaggregate
composition, degree of aggregation, dispersion coefficient, and changes in water-resistant
microaggregates.

Material and method

The object of the study was selected as a “standard research area” on Mollic Kastanozems
(in the Agdag-Gara Silvi area of the Jalilli municipality of the Tovuz region) located in the low
mountainous zone of the northeastern part of the Lesser Caucasus. The research area is located at an
altitude of 650-700 m above sea level and is sharply dissected by various steep slopes and valley-
shaped micro-depressions. The soil-forming rocks are composed of carbonate clays and silts. The
vegetation cover consists of shrubs and well-developed grass cover. The area is characterized by
dry steppe subtropical climate conditions, with precipitation of 380-400 mm and an average annual
temperature of 12.1-12.5 °C.

A large-scale (1:20000) soil survey was conducted in the study area in 2022-2024 based
on the relief plasticity method. Taking into account the shaded northwest and sunny southeast
slopes of the relief, soil sections were dug to a depth of 1.5 m and soil samples were taken from
genetic layers. During the field-soil survey, the geographical coordinates of the soil sections
were determined based on GPS:

K Ne 51 N 410 10'35. 429" ; E=450 39'23, 237";

K Ne 54 N 410 00'58, 528"; E=450 31'28, 184";

K Ne 56 N 410 00'27, 554" ; E=450 31'74, 179";

K Ne 58 N 410 00'32, 428"; E=450 31'58, 354"";

The morphological characteristics of the genetic layers of soil profiles (thickness, color,
granulometric composition, new derivatives, structure, hardness, moisture, boiling under the
influence of 10% HCI, etc.) were determined. Laboratory analysis of soil samples was carried
out using the accepted methods. Humus and nitrogen were determined by the method of 1.V.
Tyurin, absorbed Caes and Mgee - by D.V. lvanov, pH was determined by a potentiometer in
an aqueous solution, carbonate content (CO2) was determined by working with a calcimeter
device - Shebler, granulometric composition - by working with Na,P,0O;, microaggregate and
density - by the method of N.A. Kachinsky. The amount of real microaggregates, dispersion
coefficient and degree of aggregation were analyzed by the classical method [7].

Analysis and discussion

The granulometric and microaggregate composition of the soil has a significant impact on its
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morphogenetic diagnostics, agronomic properties, land reclamation properties and fertility
indicators [8, 11, 17]. In the study of the soil formation process, the change in the granulometric and
microaggregate composition, especially the physical clay (<0.01mm) and silt (<0.001mm) fractions
along the soil profile is considered the main diagnostic indicator [10, 12, 18].

The granulometric and microaggregate composition of soils used under various agricultural
crops, in particular the degree of aggregation, water-resistant “true” microaggregates, and
dispersion coefficient, are subject to significant changes [4, 14, 15].

Based on the existing methodology, a relief plasticity map of the research area (Aghdag-
Qara Silvi, Jalilli municipality, Tovuz region) was compiled at a scale of 1:20000. The following
relief components were distinguished in the relief plasticity map, which is complicated by the
mountain slopes and valleys of the area in terms of geomorphology.

1. Shady northwest-facing slopes;

2. Sunny southeast-facing slopes;

3. Valley-shaped microdepressions.

From the morphological description of the soil sections laid in the study area, it is clear that
the thickness of the humus layer (AUv), the leaching of carbonates and the formation, depth and
solidification of the illuvial-carbonate layer (Bca), the structural aggregates of the genetic layers,
the microaggregate and granulometric composition, moisture, especially the degree of erosion of the
soil profile, etc. morphogenetic features differ significantly on the shady north-western and sunny
south-eastern slopes of areas with the same height and inclination [2, 3, 5, 11].

On shady slopes, the humus content in the upper layer of dark mountain-gray-brown
(chestnut) soils (AU=20-25cm) is sufficient (4.4-5.4%), its movement to a depth of 0.8-1.0 m (1.2-
1.7%) is clearly noticeable. The total nitrogen content is also significantly higher (0.34-0.38%). The
upper layer of the soil profile (AU=45-50 cm) is characterized by complete washing out of
carbonates, and accumulation in the middle and deep layers (0.7-1.5 m) (CaC0O3=11.6-20.8%). This
soil is also highly supplied with absorbed bases. The absorption capacity in the accumulative-sludge
layer is 50.9-53.2 mmol-eq, and in the middle and deep layers it is 30.0-42.8 mmol-eq.

Figure 1

The influence of different relief slopes on diagnostic indicators of Mollic Kastanozems

Genetic Hum | Nitro | cac pHin | Absorption capacity, Den

Soil pit Ne | horizonsand | us, gen, O3, v;;tjr meq S/I?r/n
depth, cm % % % | Yo | Total ca? | Mg | 9§

Shady north-west faced slop
AU'v 0-22 543 | 0,38 | Yox 7,1 53,2 40,2 | 13,0 | 1,15

D

AUz 2245 | 429 | 031 | = | 72 | 490 | 352 | 138 | 1.28

ABcad558 | 134 | 010 | 21 | 75 | 381 | 276 | 105 | 1.32

51 Bca58.82 | 115 | tolm. | 167 | 7.8 | 362 | 234 | 128 | 1.36

B/ (:1‘:1&582' 08 | “» | 208 | 70 | 325 | 171 | 154 | 1,38
Ccall5150 | 063 | =~ | 187 | 80 | 319 | 176 | 143 | -

AU'a 0-25 3,88 | 0,32 Yox 7,0 50,9 36,6 143 | 1,12

AU"a25-48 | 326 | 025 | “» | 71 | 466 | 330 | 136 | 131

ABcad868 | 274 | 018 | 57 | 74 | 428 | 306 | 122 | .38

58 Bca68-86 | 166 | tolm. | 1.6 | 7.8 | 309 | 212 | 97 | 136

B/ (31‘31""286' 108 | «» | 187 | 79 | 324 | 219 | 105 | 1.35
Ccall2-145 | 075 | “» | 101 | 80 | 319 | 199 | 120 | -
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Sunny south-east faced slope
AUvca0-18 | 380 | 027 | 45 | 7.4 | 428 | 305 | 123 | 1.20
AU éCSa 18- 545 | 019 | 152 | 76 1.4 | 290 | 124 | 1.35
5 Bca3552 | 098 | 008 | 206 | 78 381 | 281 | 100 | 1.41
B/Cca52-75 | 0,69 | tolm. | 180 | 7.9 352 | 257 | 95 | 1,36
Clca75-106 | 056 | “” | 16,7 | 80 | 344 | 238 | 106 | 1,38
Cllcal0d- | 75 | «» | 158 | 81 | 317 | 179 | 138 | -
130
AUvca0-20 | 393 | 029 | 54 | 73 | 467 | 362 | 105 | 1.18
AU g%a 20- | 560 | 020 | 171 | 76 456 | 344 | 112 | 1.30
56 Bca36-55 | 119 | 009 | 210 | 7.7 | 428 | 290 | 138 | 1.34
B/Cca55-82 | 0,77 | tolm. | 175 | 7.8 369 | 244 | 125 | 1,37
Clca82-110 | 052 | =~ | 158 | 7.9 324 | 224 | 100 | 1,35
CIl110-135 | 063 | “” | 150 | 80 | 319 | 218 | 101 | -

Mollic Kastanozems have a relatively heavy granulometric composition. In the upper layers
(AU=22-25cm) the amount of physical clay (<0.01mm) is 55.8-58.4%, silt particles (<0.001 mm)
are 25.4-29.6%, while in the middle layers their amount increases considerably (<0.01mm=57.6-
64.4%; <0.001mm=26.1-32.2%). Corresponding indicators are also observed in the change in the
microaggregate composition of physical clay (<0.01mm=31.5-40.6%; 33.8-36.4%) and silt-colloid
particles (<0.001mm=6.5-8.9%; 8.9-9.5%) along the soil profile. The density of the soil in the soft
humus layer (AUv=22-25cm) varies between 1.12-1.15 cm3, and in the hardened illuvial-carbonate
layer (Bca=55-80cm) it varies between 1.32-1.38 cm®.

On sunny slopes, a relative decrease in humus (2.5-3.9%) and a weakening of its movement
to the lower layers (0.4-0.7%) are observed in the upper layers of dark mountain gray-brown
(chestnut) soils (AU=30-35cm). These soils are also characterized by a decrease in the total
nitrogen content (0.19-0.27%). The profile of dark mountain gray-brown (chestnut) soils formed on
sunny slopes differs in their carbonation (CaC03=4.5-5.7%) starting from the surface. The
maximum amount of carbonates (CaCO3=17.5-20.6%) was determined in the middle layers. A
certain decrease in the absorption capacity in the upper layers (38-46 mmol-eq) and, conversely, a
relative increase in the pH in the aqueous solution (7.9-8.5) was determined. In the upper layer of
the soil profile (AUv=18-20 cm), a significant lightening of the granulometric composition
(<0.01mm=54.2-55.2%;<0.001mm=24.4-25.0%) was determined, and vice versa, a heavier one in
the middle layers (<0.01mm=58.3-58.9%;<0.001mm=25.7-31.8%). Similar indicators are also
observed in the change in the microaggregate composition of physical clay (<0.01mm=29.3-
30.8%;31.6-32.1%) and silt particles (<0.001mm=7.6-8.3%;6.2-7.5%). Depending on the amount of
humus and granulometric composition, the density in the upper layer (AUca=18-20cm) is 1.18-1.20
cm3, and in the lower layers (Bca+B/Cca=35-80cm) it is 1.34-1.41 cm3.
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Figure 2
(%) composition of Mollic Kastanozems
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The amount of ""true’ water-resistant aggregates in Mollic Kastanozems, %

The amount of fractions is 0,25-0,01 mm
Soil pit Genetic horizons Composition The amount of
Ne and depth, cm Microaggregate Granulometric . “real”
microaggregates
Shady north-west faced slope
AU'v 0-22 72,36 36,16 36,20
AU"z 22-45 68,52 41,56 27,16
51 A/Bca 45-58 66,20 45,56 20,64
Bca 58-82 66,60 47,76 18,84
Cca 115-150 66,20 48,56 17,64
AU'a 0-25 63,60 46,16 17,04
AU"a 25-48 59,36 44,16 15,20
58 A/Bca 48-68 66,72 48,30 18,42
Bca 68-86 72,80 53,56 19,26
Cca 112-145 74,88 60,92 13,56
Sunny south-east faced slope
AU'vca 0-18 70,72 44,84 25,88
AU"zca 18-35 67,52 43,40 24,12
54 Bca 35-52 68,36 52,68 15,68
B/Cca 52-75 63,20 50,56 12,64
Clica 106-130 62,00 46,08 15,92
AU'vca 0-20 70,20 47,60 22,60
AU"zca 20-38 62,40 48,24 14,14
56 Bca 38-55 60,88 46,08 16,80
B/Cca 55-82 64,64 49,56 15,08
Cll 110-135 61,92 44,56 17,36

Along with the above diagnostic indicators, dark mountain gray-brown soils of shady and
sunny slopes also have different characteristics in terms of granulometric and microaggregate
composition: the degree of aggregation by dominant fractions (0.25-0.05; 0.05-0.01mm), dispersion
coefficient, and the amount of "true™ water-resistant microaggregates.

On shaded slopes, the aggregation degree of the dominant fractions (0.25+0.01mm) in the
upper layers of natural soils (AUa=45-50cm) is quite high (70.8-77.8-79.9), while in the lower
layers (Bca-Cca) it gradually decreases (65.8-66.7). The dispersion coefficient, on the contrary,
sharply increases from the upper layers (20.1-22.2) to the depth (33.4-34.3). The change of these
indicators along the soil profile is fully consistent with the leading role and amount of humus and
silt fraction in the aggregation of soil structures. The maximum amount of microaggregates (68.5-
72.4%) and water-resistant “true” microaggregates (27.2-36.2%) was determined in the
accumulative humus layer. In the soil-forming sediments, a sharp decrease in “true” water-resistant
microaggregates (17.6-18.8%) was determined (Table 3). During our field-soil study, it was also
observed from its morphological characteristics that the humus layer (AUa=45-50cm) has a well-
aggregated, favorable granular structure compared to the middle and deep layers of the soil profile
(Bca-B/Cgca-Cgca).

However, the relative decrease in humus (3.9%) and silt-colloid particles
(<0.001mm=25.4%) in the sowing layer (AUa=0-25cm) of soils cultivated under cereal crops under
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long-term conditions (K-58) also affected the significant decrease in the degree of aggregation
(64.9). On the contrary, a sufficient increase in the dispersion coefficient (35.1) was determined. A
sharp decrease in microaggregates (63.6%) and “real” water-resistant microaggregates (17.0%) was
also determined in the sowing layer of these soils.

In Mollic Kastanozems of the sunny slopes of the relief, the relative decrease in the
accumulative-sludge layer (AUca=30-35cm), humus (2.6-3.9%), physical clay (<0.01mm=52.4-
54.2%) and silt-colloidal particles (<0.001mm=24.4-27.1%) in granulometric composition also
affected the significant decrease in the degree of aggregation of the dominant fractions (72.5-73.3),
and on the contrary, a sufficient increase in the dispersion coefficient (26.8-27.5). Also, in the soils
of the sunny slopes, a sharp decrease in microaggregates (67.5-70.2%) and “true” water-resistant
microaggregates (22.6-25.9%) from the upper layers to the depth (61.9-63.2; 12.6-17.4) was
determined.

Conclusion

Compared to the arid microclimate conditions of the relief and sunny slopes with
xerophilous grass cover, the accumulative-humus layer (AU=45-50 cm) of dark mountain gray-
brown soils formed on shady slopes with optimal moisture and good grass cover is provided with
sufficient humus (4.3-5.4%), nitrogen (0.32-0.38%), absorption capacity (50.9-53.2 mmol-eq) and
clayey granulometric composition (<0.01mm=58.4-63.0%;<0.001mm=29.6-32.2%), which affects
the increase in some agrophysical properties of the soil, in particular the degree of aggregation
(77.8-80.0), water-resistant “true” microaggregates (27.1-36.2%) and, conversely, the decrease in
the dispersion coefficient (20.2-22.1). has shown.

However, the decrease in diagnostic indicators in the sowing layer (AUa=0-25cm) of soil
types (K-58) used under cereal crops under long-term drought conditions led to a decrease in the
degree of aggregation (63.0-64.9), a decrease in water-resistant "true” microaggregates (15.2-
17.0%), and, conversely, an increase in the dispersion coefficient (35.1-37.0).
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KICiK QAFQAZIN TUND DAG BOZ-QOHVOYI TORPAQLARIN QRANULOMETRIK
VO MiKROAQREQAT TORKIBININ DOYiSMOSINO RELYEFIN MUXTOLIF
BAXARLI YAMACLARININ TOSIRI

Amin Ismayilov
Nurans Yiizbasova
Azorbaycan Respublikast EIm va Tohsil Nazirliyi Cografiya Institutu Publik Hiiquqi Soxs

Xiilasa

Aparilmis ¢ol-torpaq vo kameral-laboratoriya todqigatt osasinda Kigik Qafqazin simal-sarq
hissasinin tiind dag boz-gohvayi torpaqlarinin bozi agrofiziki xassslorinin doyismasina relyefin
miixtolif baxarli yamaclarmin tosiri aragdirilmisdir.

Relyefin kolgali yamaclarinda nisboton optimal namlonma soraiti vo yaxsi inkisaf etmis ot Ortiiyil
altinda formalasan tiind dag boz-gohvayi torpaglarin akkumlyativ-giiriintii qatt (AU=45-50 sm)
kifayot godor humus (4,3-5,4%), azot (0,32-0,38%), udma tutumu (50,9-53,2 mmol-ekv) ila tomin
olunmasi, karbonatlardan yuyulmasi vo orta qatlarda (B¢+B/C,=50-95 sm) toplanmasi
(CaC03=16,7-20,8%), gilli qranulometrik torkibli (<0,01mm=58,4-63,8%;<0,001mm=29,6-32,2%)
ilo forglonir. Movcud diagnostik gostoricilor torpagin humus qatinda (AU=45-50 sm) yiiksok
aqreqatlasma doracasinin (77,8-80,0), kifayat godor suyadavamli “hoqiqi” mikroaqreqatlarin (27,1-
36,2%) olmasi, oksino disperslik amsalinin kaskin azalmasi (20,0-22,1) vo dorin gatlarda xeyli
artmasi (33,4-34,3) miiayyan edilmisdir. Torpaq profili iizro bu aqrofiziki gostaricilorin doyismasi,
xtisuson kond tosorriifatinda doayarli oshomiyysto malik torpaq strukturunun aqreqatlasmasinda
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humusun va lil-fraksiyasiin halledici roluna vo miqdarina tamamilo uygun galir. Lakin, kolgali
yamaclarda orazinin ¢ox hissasi uzun miiddstli donli taxil bitkilori altinda istifado oldugundan
torpagin okin qatinda (AUa=25-30 sm), humusun (3,3-3,9%), azotun (0,25-0,32%), udma
tutumunun (46,6-50,9 mmol-ekv), lil-kolloid hissaciklorinin (<0,001mm=25,4-26,1%) azalmasi,
aqreqatlagsma doracasinin (63,0-64,9) vo suya davamli mikroaqreqatlarin da xeyli azalmasina,
oksins disperslik amsalinin artmasina (35,1-37,0) sabob olmusdur.

Giinagli yamaclarda nisbaton arid mikroiglim soraitinds vo kserofil ot ortiiyli altinda formalasan
tind dag boz-gohvayi torpaglarin akkumlyativ-¢iiriintii qatinda(AU¢=35-40 sm) humusun (2,6-
3,9%), azotun (0,19-0,29%), udma tutumunun (41,4-46,7 mmol-ekv) xeyli azalmasi, granulometrik
torkibin nisbaton yiingiillosmasi (<0,01 mm=52,4-57,6%:<0,001 mm=20,4-27,1%) naticasindo
torpaqda dominant fraksiyalar iizro aqreqatlagsma daracasinin (65,8-72,5) va suyadavamli “haqiqi”
mikroaqgreqatlarin da (22,6-25,9) azalmasina, oksina disperslik amsalinin yiiksalmasine (27,5-34,2)
tosir gdstormisdir.

Acar sozlor: relyef, yamaclarin baxarliligi, torpaq profili, humus, qranulometrik torkib,
mikroagreqat torkib

BJIMAHUE PA3JIMYHbBIX YK/IOHOB PEJIBE®A HA UBMEHEHUSA
I'PAHYJIOMETPHYECKOI'O U MUKPOATI'PETATHOI'O COCTABA TEMHO-
I'OPHbBIX CEPO-KOPUYHEBBIX IIOYB MAJIOI'O KABKA3A

AmuH Mcmanios
Hypana FO306amoBa
Wuctutyt reorpadun akageMuu Hayk AzepOaifpkanckoit PecriyOnuku, myOnndHas 10puaudeckas
€IMHHLA

Pe3rome

Ha ocHoBe npoBeIeHHBIX MOJIEBBIX MOUYBEHHBIX U KaMEPHO-T1a00paTOPHBIX UCCIIEAOBAHUHN U3y4eHO
BIIMSIHAE PA3JIMYHBIX YKJIOHOB peibeda Ha HM3MEHEHHS HEKOTOPHIX arpo(M3WYecKHX CBOWCTB
TEMHO-CEPO-KOPUYHEBBIX TOPHBIX ITOYB CEBEPO-BOCTOUYHOI yacTu Manoro KaBkasa.
HakonurtenbHo-mnoBeit  cimoit  (AU=45-50 cM) TEMHBIX TOpPHBIX CEpPO-KOPUYHEBBIX I10YB,
c(OpPMHPO-BaBIIHIACS TP OTHOCUTEIBHO ONTUMAIBHBIX YCIOBHUSIX BIQXKHOCTH M XOPOIIO Pa3BUTOM
TPaBSHOM IMOK-pOBE Ha 3aTeHEHHBIX CKJIOHAaX penbeda, XapaKTepu3yercs J10CTaTOYHBIM
conepkanueM rymyca (4,3-5,4%), azora (0,32-0,38%), abcopOrmonHoM criocodHocThIO (50,9-53,2
MMOJIb-9KB), BbIIETaYMBaHUEM KapOOHATOB M HaKOIJIEHHEM B cpeqHux ciosx (Bca+B/Cca=50-95
cMm) (CaCO3=16,7-20,8%) u TIAUHUC-TBIM TpaHyJoMmeTpuueckuMm coctaBoMm (<0,01 mm=58.4-
63,8%;<0,001 MM=29,6-32,2%). Hmerompecss OUArHOCTHYECKHE TMOKA3aTelH YKAa3bIBAIOT Ha
BBICOKYIO creneHb arperauuu (77,8-80,0) B rymycoBoM ciioe mouBbl (AU=45-50 cwm), Hamuuue
JIOCTAaTOYHO BOJIOCTOMKHUX «HUCTUHHBIX» MHKpoarperatoB (27,1-36,2%), HampoTuB, pe3Koe
cHmkenne kodddunuenta qucnepcuu (20,0-22,1) u 3HaunTENHHOE YBEIUUYe-HUE B O0see TITyOOKHX
cinosix (33,4-34,3). 3meHeHne 3THX arpou3nyeckux mokasaTeiei BIOJIb MOY-BEHHOTO MPOQHIIsL
MOJIHOCTBIO COTJIACYETCSl C PELlaloLIeil POJIbI0 M KOJMYECTBOM I'yMYCOBOM M WJIOBOM (pakuuii B
arperaiyy CTPyKTYpbl IOYBBI, YTO OCOOCHHO LIEHHO B CENILCKOM Xo3siiicTBe. OIHaKO, MOC-KOJIbKY
OorbIIas yacTh IUIOIIAJM Ha 3aTEHEHHBIX CKIIOHAX HCHOJb3YETCS MOJ JOJTOCPOYHBbIE 3€PHOBBIE
KYJIbTYpbl, YMEHbIIEHUE MaxoTHOro cios mouBbl (AUa = 25-30 cm), rymyca (3,3-3,9%), a3ota
(0,25-0,32%), abcopOrmonHoi crocodHocTH (46,6-50,9 MMOJB-9KB), KOJUIOWAHBIX YaCTHI[ HJIa
(<0,001 mm = 25,4-26,1%) Takke NPUBENIO K 3HAYUTEIHLHOMY CHIKEHHIO CTeNeH! arperaiuu (63,0-
64,9) 1 BOJIOCTON-KUX MHKPOArperaTtoB, U, HA00OPOT, K yBENUYEHHIO KOd((ULIMEeHTa AUCTIEPCUI
(35,1-37,0).

B nakormurensHO-moBoM ciioe (AUca=35-40 cM) TEMHBIX TOPHBIX CEPO-KOPUYHEBBIX IIOYB,
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c(OpMHU-POBABIIUXCSI HA COJHEYHBIX CKIOHAX B YCIOBHUSX OTHOCHTEIBHO 3aCYILIUBOTO
MHUKPOKJIMAaTa U KCepO-(PHILHOIO TPABSHOTO TOKPOBA, HAOJIIOAAIOCh 3HAYMTEIBHOE CHUKCHUE
conepxanus rymyca (2,6-3,9%), asora (0,19-0,29%) u abcopOumoHHO#M criocoonoctu (41,4-46,7
MMOJIb-9KB.), @ TakK)K€ OTHOCHUTEJIILHOE OCBETICHHE TpaHyJoMeTpudeckoro cocraBa (<0,01
MM=52,4-57,6%;<0,001 mm=20,4-27,1%), 4TO TIpHU-BETIO K YMEHBIIICHUIO CTETICHU arperanuu (65,8-
72,5) U BOJOCTOWKHX «HUCTHHHBIX» MHKpoarperatoB (22,6-25,9) B mpeoOmamaromux (Hpakmusax
MOYBBI ¥, HA00OPOT, K YBEIUYCHUIO KO3 duinenTa aucnepcuu (27,5-34,2).

KarwueBble cjioBa: peibed, SKCIO3UINS CKIOHOB, TPOPHIIb TIOYBBI, TYMYC, IPaHyJIOMETPU-YECKHIA
COCTaB, COCTaB MUKPOArperaToB
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