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ABOUT THE EXPERIENCE OF PERFORMING DIFFERENTLY DIRECTED 
RECLAMATION IN THE KUZBAS REGION 

V. A. Androkhanov, I. N. Gossen, D. A. Sokolov 
Institute of Soil Science and Agrochemistry SB RAS 

Novosibirsk, Russian Federation, androhanov@issa-siberia.ru 

An experiment plot to study and introduce into practice different reclamation technologies 
was set up on a coal mining spoil in the Kuzbas region (Russia). The plot, totaling in area 4 ha, was 
split into different subplots according to the technological approach of establishing the surface layer 
suitable for root growth and development, using the main lithogenic resources such as potentially 
fertile subsoil (PFS) and fertile soil layers (FSL). The agrochemical and agrophysical properties of 
the applied PFS and FSL layers showed that at the initial stages of spoil reclamation the agrochemi-
cal properties of the artificially formed layers for root development depended on the properties of 
the substrates used, whereas the agrophysical properties were mainly determined by a technology 
used to shape the reclamation surface. The obtained results showed the potential for rapid restora-
tion of the disturbed areas into ecosystems targeted for various use.  
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HUMUS STATE OF CHERNOZEM OF THE STEPPIZATION TERRITORIES 

O. S. Bezuglova 
Southern Federal University, Rostov-on-Don, Russian Federation 

lola314@mail.ru 

The humus content of the arable chernozems is stabilized at a low level. The transfer of ara-
ble land to fallow is accompanied by changing of its humus state first. The humus content has in-
creases and its qualitative composition changes too. The humic acids and fulvic acids ratio have in-
crease, and the content of non-hydrolyzable part of humus have decreases. These changes associate 
with the soil structure improvement and bulk density decrease. However, in different chernozems 
subtypes, the rate of these processes is different, which is primarily determined by the of heat and 
moisture supply conditions.  
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REGIONALISM OF PEDOGENESIS IN THE BAIKAL-YENISEI SIBERIA 

G. A. Vorobyeva  
Irkutsk State University, Irkutsk, Russian Federation 

galvorob@yandex.ru 

Extraordinary morphological and chemical properties of a number of soils in Baikal-Yenisei 
Siberia, which complicate the determination of their classification, are considered. The specificity 
of the properties of soils is due to the variety of rocks, a small amount of atmospheric precipitation, 
and the paleogeographic situation.  

Unusual red-colored soils are inherited from the rocks of the Upper Cambrian, gray-
colored – from the lower Triassic tuffaceous rocks of the basic composition.  

Most of the parent rocks of the region (products of disintegration of Paleozoic marine sedi-
mentary rocks, loess-like deposits) contain a significant amount of carbonates. With an annual pre-
cipitation of 350–450 mm, carbonates are retained in soils at a depth of 60±20 cm and determine a 
weak acidity and a rather high degree of base saturation even in soils under taiga vegetation.  

The presence of dolomites in soils on the Lower Cambrian rocks determines the narrow ex-
change ratios Ca / Mg = 1–2. Zeolites in soils on Lower Triassic tuffaceous rocks provide very high 
cation exchange capacity (CEC) in soils (50–70 mmol/100 g).  

A powerful network of cryogenic cracks of the Late Triassic age led to a polygonal structure 
of the soil cover and the formation of wedge-shaped soil bodies of varying degrees of humus con-
tent and thickness along the system of cryogenic cracks.  
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DEPARTMENT OF SOIL SCIENCE OF ISU:  
THE MAIN MILESTONES IN THE DEVELOPMENT OF THE IRKUTSK SCHOOL OF 

SOIL SCIENCE AND THE DIRECTIONS OF SOIL RESEARCH 

N. I. Granina, N. A. Martynova 
Irkutsk State University, Irkutsk, Russian Federation 

granina_n@list.ru 

The article presents the main stages and directions of development of the Irkutsk school of 
soil science on the basis of the Irkutsk State University. The creation and formation of the cathedra 
of Soil Science at the ISU was due to the needless to study the agricultural properties of the soils of 
agricultural lands of the region for solving of food problems and questions about the regional spe-
cifics of the soil cover. The scientific activity of the cathedra of Soil Science of ISU, which was es-
tablished in 1931, was determined by such environmental problems as climate change, environmen-
tal pollution, negative changes in natural resources. The directions of scientific research of the de-
partment are related to the study of the genesis and evolution of the soils of Baikal region in the 
context of chronostratigraphy of the soil profile, as a multi-thousand-year chronicle of the natural 
and climatic situation; of their natural properties, current ecological state and rational use. The study 
of the problem of the soil cover' evolution allowed us to reveal the historical picture of soil for-
mation in Baikal Siberia.  

Much attention is paid by the staff of the cathedra to the issues of soil’ classification of the 
region, to assessment of anthropogenic impact to soils and its consequences (of dehumification, 
erosion, pollution, salinization, waterlogging, phytotoxicity, etc.), to the problems of optimizing 
fertility, recultivation and rehabilitation of soils, to conducting of environmental expertise of soils, 
economic and cadastral assessment of lands and issues of soil protection. Accumulated over 90 
years of the cathedra's history, a variety of fundamental knowledges about the soils of the region 
allows us to consider the controversial problems of the genesis, evolution, identity and specificity of 
soils in a new perspective and to approach the solution of a number of applied issues of sustainable 
land use, which are fully contributings to the development of soil science and improving the level of 
education and qualifications of graduates of the of Soil Science’ cathedra of ISU.  
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CRYOGENIC SOILS IN THE GEOLOGICAL HISTORY OF THE EARTH 

A. . Makeev 
Lomonosov Moscow State University, Moscow, Russian Federation 

makeevao@gmail.com 

Cryogenic soils (Cryosols) and long season frozen soils) are formed in extreme environ-
ments when pedogenesis is limited to a very short period with positive temperatures, and soil hori-
zonation is influenced by cryogenic processes. The study of paleosols leads to the development of a 
new research area – paleocryogenic studies. Cold biospheres in duration do not exceed 4 % of the 
geologic history of the Earth. Nevertheless, plate tectonics and shifting of the poles result in an ex-
pansion of paleocryogenic soils in the geological record of all thermal belts of the Earth, including 
tropical zones. During cold biospheres, the glaciers could occupy up to one-third of the Earth terrain 
with periglacial zones even wider.  

The evolution of the pedosphere in the geologic record is a succession of extreme cryogenic 
and non-cryogenic stages. Paleocryogenic soils are currently recorded starting from Paleo-
Proterozoic, they are described in Neo-Proterozoic, Upper Ordovician and at the time of Permo-
Carboniferous glaciations. Paleocryogenic features are widely spread in soils formed in the Quater-
nary glacial and periglacial sediments and could often influence surface soils of the Upper Pleisto-
cene glacial and periglacial areas.  

Like in modern soils, frost features in paleosols appear at all morphological levels – soils-
cape, macro-, meso-, micro- and sub-micro levels. Frost impact also influences the chemical fea-
tures of paleosols. Frost features may be syngenetic to pedogenesis. However quite often features of 
temperate pedogenic and cryogenic features in paleosols are in complex relationships, preceding 
each other. So that frost features could affect temperate soils and temperate pedogenesis could be 
superimposed on frost features that appeared in the preceding cold period.  

Frost features in paleosols could be correlated with similar features in soils of modern cryo-
lithozone and for this reason, paleocryogenic soils are one of the most reliable indicators of cold 
environments. Frost features in soils help to reconstruct the former land surface (especially when 
paleosol profile is truncated), the position of the permafrost table and the depth of seasonal freezing. 
So the study of paleocryogenic soils is important for paleoenvironmental reconstructions. Paleocry-
ogenic soil cover pattern needs to be taken into account in geoarchaeological, stratigraphic and soil 
science studies.  
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SOILS OF THE FLOODPLAINS OF THE OKHOTSK-MONGOLIAN OROGENIC BELT: 
MULTIDISCIPLINARY APPROACHES TO THE STUDY 

V. I. Ubugunova, L. L. Ubugunov, V. L. Ubugunov 
Institute of General and Experimental Biology SB RAS, Ulan-Ude, Russian Federation 

ubugunova57@mail.ru 
The features of the mountain rivers floodplains in the “seam” zone of the Mongolian-

Okhotsk orogenic belt (Mongolia, the Upper Kerulen hollow) are studied. In the northern part of the 
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hollow, alluvial soils with a short profile are formed on floodplains of the flow-island type. The pe-
culiarity of the morphological structure is the absence of layering and gley processes. Differences in 
soil types are expressed in dark-humus and gray humus accumulations. In places of discharge of 
chloride-bicarbonate and magnesium-sodium waters, salinization of soils is noted. In the central and 
southern parts of the hollow (steppe zone), the morphological structure of the soils shows the pro-
cesses of carbonization, gley formation, salinization, light- and dark-humus accumulation. The 
types of alluvial light- and alluvial dark-humus soils were diagnosed.   
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NATURAL RESOURCE POTENTIAL OF AGRICULTURAL TERRITORY OF THE 
KANSKY DISTRICT OF THE KRASNOYARSK REGION 

A. A. Shpedt, V. V. Zlotnikova 
Federal Research Center Krasnoyarsk Scientific Center SB RAS 

Krasnoyarsk, Russian Federation 
shpedtaleksandr@rambler.ru, kogoyakova.v@mail.ru 

The results of a study on the study and assessment of the natural resource potential (NRP) of 
the Kansk District of the Krasnoyarsk Territory are presented. In the course of the study, we deter-
mined that the conditions of the southern forest-steppe are most favorable for agriculture on the ter-
ritory of the Kansk natural district, its NRP is 50.7 points, and a typical forest-steppe of 46.5 points 
also has a high NRP. In the northern forest-steppe, the natural resource potential is 42.9 points. Ac-
cording to the gradation, the obtained values refer to the average NRP. The subtaiga has a reduced 
NRP (38.1 points). The weighted average NRP for the Kansk District is estimated at 42 points, 
which means that the Kansk natural district has an average NRP.   



Секция 1 
ТЕОРЕТИЧЕСКОЕ ПОЧВОВЕДЕНИЕ: 

ГЕНЕЗИС, ЭВОЛЮЦИЯ, 
КЛАССИФИКАЦИОННЫЕ 

ПРОБЛЕМЫ
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MAGNETIC SUSCEPTIBILITY OF PERMAFROST PALE SOILS OF CENTRAL 
YAKUTIA 

A. A. Alekseev, A. P. Chevychelov, L. I. Kuznetsova 
Institute of Biological Problems of the Cryolithozone SB RAS, Yakutsk, Russian Federation 

chev.soil@list.ru 

The volume and specific magnetic susceptibilities of permafrost pale soils of Central Yaku-
tia were studied depending on their geographical and genetic features. It is shown that the weighted 
average values of VMS and SMS of these soils vary significantly and, respectively, are 31,0 and 
23,3 for pale leached soils, 47,8–51,6 and 40,8–42,1 for pale gray soils, 26,8–88,4×10–5 units Si and 
21,6–68,1×10–8 m3/kg for pale solodic soils. It is noted that based on these values of VMS, the stud-
ied permafrost pale soils are characterized as weakly magnetic, and the process of solodization does 
not lead to a noticeable decrease in the values of VMS and SMS in the A2 horizon of this subtype 
of pale soils.   
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MAGNETIC SUSCEPTIBILITY OF PERMAFROST CHERNOZEMS  
OF CENTRAL YAKUTIA 

A. A. Alekseev, A. P. Chevychelov 
Institute of Biological Problems of the Cryolithozone SB RAS 

Yakutsk, Russian Federation, chev.soil@list.ru 

In the present article, the features of geographical distribution, physical and chemical prop-
erties, as well as the volume and specific magnetic susceptibility of six soil sections of permafrost 
chernozems formed in the conditions of the cryoarid climate of Central Yakutia are studied. It is 
shown that both the physical and chemical properties and the values of VMS and SMS of the stud-
ied subtypes of permafrost chernozems differ significantly. Thus, the weighted average values of 
VMS and SMS of leached chernozem, respectively, are 9,9×10–5 units Si and 8,9×10–8 m3/kg, 
whereas those of ordinary chernozems – 57,2–106,9×10–5 units Si and 51,4–83,7×10–8 m3/kg, that 
is, an average increase of 8 times.  
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4. Late Holocene climate reconstructions for the Russian steppe based on mineralogical and 
magnetic properties of buried palaesols / T. Alekseeva, A. Alekseev, B. A. Maher, V. Demkin // 
Palaeogeography, Palaeoclimatology, Palaeoecology. 2007. Vol. 249. P. 103–127.  
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RETROSPECTIVE ANALYSIS OF SOIL CHANGES IN THE STEPPE ZONE OF THE 
EAST EUROPEAN PLAIN IN THE CONTEXT OF GLOBAL CLIMATE CHANGE 

A. O. Alekseev, T. V. Alekseeva, P. I. Kalinin, M. V. Yeltsov, P. A. Sharyj,  
G. V. Mitenko, V. V. Malyshev  

Institute of Physical Chemical and Biological Problems of Soil Science RAS 
Pushchino, Russian Federation, alekseev@issp.psn.ru 

Modern steppe zone landscapes of the European part of Russia reflect a long history of natu-
ral evolution, which was characterized by complexity and dynamism due to changes in natural con-
ditions and the increasing impact of anthropogenic factors. Without an analysis of the role of the 
natural trend of climate changes and its impact on the environment and soils, it is impossible to pre-
dict the long-term consequences of geoecological changes and to develop an adequate strategy for 
behavior in the context of the accelerating development of the ecological crisis. The most reliable 
source of information about the paleoclimate and paleoecology in general are the paleosols. The use 
of a complex of modern geochemical, mineralogical, petrophysical and soil analysis methods allows 
us to obtain new data on the evolution of soils and climate of the steppe zone. New qualitative and 
quantitative functional dependences of the geochemical properties of mineral and organic compo-
nents of modern soils of the steppe zone with climatic parameters (precipitation, temperature, aridi-
ty index) are obtained, which allow us to use the obtained indicators for the analysis and adjust-
ments of already conducted paleoreconstructions based on the study of a large set of Quaternary 
paleosols (Holocene, Pleistocene). Retrospective analysis of paleosoils for prediction purposes 
should be carried out taking into account the change in the presently-dominating soil-formation fac-
tors. Soil formation in the steppe zone today and in the near future is determined by an altered com-
bination of factors relative to the past, namely, the extremely intensive and direct anthropogenic ef-
fect in the form of agricultural use of soils in the steppe zone.  
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COORDINATE ANALYSIS AND DETERMINATION OF THE PARAMETERS  
OF CLIMATIC NICHES OF SOILS AT THE SOUTHERN BORDER  

OF THE CRYOLITHOZONE OF THE TRANSBAIKALYE 

N. B. Badmaev, A. B. Gyninova, Yu. B. Tsybenov 
Institute of General and Experimental Biology SB RAS 

Ulan-Ude, Russian Federation, nima_b@mail.ru 

On the basis of the hierarchical principle of soil-geographical zoning, North Baikal and 
Transbaikal mountain provinces, within which spatial borders of the Yeravninsko-Telembinsky 
south of the Vitim plateau (SEP) and the Kizhinginsko-Shilkinsky of the middle mountain north of 
the Selenga middle mountains (MSS) of the soil district along the territory of the southern border 
permafrost zones of Transbaikalia. Conjugate analysis of small-scale maps (M 1: 3500000) revealed 
mutually specific conditions of soils and climatic factors of the environment, to determine the cli-
matic areas soils and the distribution of fields in the coordinates of the "soil-climate" system at the 
level of soil districts.  
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PHYSICAL ASPECTS OF SOIL MOISTURE HYSTERESIS –  
FROM HYDRAULICS TO NONLINEAR PHYSICS 

N. D. Gaydenok 
FSBNU SSU, Krasnoyarsk, Russian Federation 

ndgay@ail.ru 

A subject analysis of the soil moisture hysteresis is carried out, which shows the possibility 
of describing its functioning on the basis of the mathematical apparatus of analytical mechanics on 
the example of a physical pendulum. The soil moisture hysteresis diagram itself is similar to the 
phase portrait of a physical pendulum at the dependence pF = V2. 
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CRYOGENIC STRUCTURE FORMATION IN TAIGA CLAY SOILS OF SIBERIA 
Iu. A. Golovleva1, E. A. Korkina 2 

1Lomonosov Moscow State University, Russian Federation, Julango85@gmail.com 
2Nizhnevartovsk State University, Nizhnevartovsk, Russian Federation 

Specific poorly differentiated soils: in Western Siberia – cryometamorphic, and in the East-
ern Siberia – pale, located on the terraces of large rivers in the middle taiga zone, are characterized 
by the presence of rounded aggregates in the middle horizons, observed during micromorphological 
study. According to the field description of the cryometamorphic soils, they characterized by caviar 
structure, which is not observed in the pale soils. This work is carried out in order to clarify the pro-
cesses of soil formation that lead to the formation of a specific structure in the taiga loamy soils of 
Siberia. We hypothesized that the exchange cations and their combined effect lead to a formation 
special structure. Furthermore the caviar structure could form due to ice sublimation.  
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THE MAIN TYPES OF ROSTOV AGGLOMERATION SOILS 

S. N. Gorbov 1,2, O. S. Bezuglova 1 
1Southern Federal University, Rostov-on-Don, Russian Federation 

sngorbov@sfedu.ru 
2Peoples Friendship University of Russia, Moscow, Russian Federation 

gorbow@mail.ru 

In most of the Rostov agglomeration, the basis for the formation of urban soils were calcic 
chernozems. Urbopedogenesis determines several ways of morphological transformation of cherno-
zem: stagnation under the buried layer of loose and semipermeable horizons with the formation of 
Urbic technosols (molic) and Urbic technosols (molic, novic); conservation under a solid imperme-
able surface, leading to the formation of Urbic linic technosols, and chemotransformation under 
chemical pollution with the formation of a special type of soil – Urbic technosols (toxic). Forest-
park zones of the city are a zone of more intensive circulation of substances and provide an intensi-
fication of the soil-forming process. As a result, under the woody vegetation, the processes of hu-
mus accumulation in the surface 10-cm layer are more pronounced, here the humus content reaches 
7.3±0.2 %.  
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CYCLICITY OF SOIL FORMATION IN FOREST ECOSYSTEMS 

A. G. Dyukarev, N. V. Klimova, A. N. Nikiforov, N. A. Chernova, S. G. Kopysov 
Institute for Monitoring of Climatic and Ecological Systems SB RAS 

Tomsk, Russian Federation, DAG@imces.ru 

Comprehensive studies of soils in the regenerative dynamics of forest ecosystems have 
revealed new mechanisms of soil evolution and resistance of forest ecosystems to climate change. 
The dynamics of soils in succession cycles includes both the stages of soil degradation at the stage 
of mature and overmature stands, and the graduation of soils at the stage of derivative deciduous 
forests. This kind of dynamics was recognized as pendulum evolution. The longer the reforestation 
cycle, the higher the resistance of soils and forest ecosystems to climate change, since the 
succession cycles prolongation significantly exceed the climatic ones. At the same time, each 
subsequent succession cycle begins in different climatic conditions. It was also noted that the longer 
the stage of deciduous forests results in the more complex humus profile, and the more pronounced 
both modern and relict horizons. In cedar-spruce-fir forests on deeply leached soils the stage of 
restoration is limited to only one generation of deciduous forests (monosyllabic succession) and 
restoration of the humus horizon is less noticeable which correspond to the deelopement of classical 
form of eluvial soil formation.  



109 

 631.41 

 : 
 ,  

  

. .  
   . . .  

, , zavarzina@mail.ru 

 
       -

  ( )  .     
 1500  ,   ,    .   

   2,    
  ,      

    .  
  ,  200-    , -

,         
 [5; 6],        [ . 1].  

 ,    85–90 %    -
  –   ( ),   -

      ,    
[3; 5],  –       -

        [1; 6; 10]. C  
  ,   ,  -

          -
        [1; 6; 10].  

 ,     
       ( , -

     )   – -
   ,       

   -  .    -
          

.   « »  «  »   [1; 4], 
  .      -

   .      -
  – , ,  , , 

 .,    –     
,     “   ” [2]  
  [3; 4].  

       -
  ?  ,       -

. ,          
[3; 4].         



110 

     ,       -
,       -

          -
     [2–4].    

,       
 ,      -
 [10].        -

      .    -
  (5–100 )  .  -

       (2–6 ), 
      -

 [8 9; 11].         -
,         . 

        
          

  .  ,     -
   . ,  ,    

  .        
,          

  .     -
       -

  ;       -
 (    ,     ),  

     .  , -
          [9]   

,     [ , 7].  
   

      .   
  :   ( ,   , -

   <2),  ( ,    -
 )   (  ).   (   ) 

       -
  .      -

        -
    .     

  ,        .  , 
, ,     .   -
     ,    , 
        .  -

  ,      10–15 %  
  [2]. ,       –  -

 ,   ,     -
  . ,  ,   –    ,  

     [2].     13 -
 ,         -



111 

  ,   ,  
 ( , )  . [5].      

  ,      
  [5].  ,   30–50 %   

        –  , 
 .  ,       

    , ,     –  
 ,    .  , , ,   -

   ,    [1],  
          

 .  
  

      [3].  -
        

.          
   “ ,     ” 

[4].        -
        

 [2; 4].   ,   -
      -   
          

     ,    
.       

 .      
          [6; 10]. 

,        -
       –   
 ,         -

     [2; 4; 12].  -
      ( )    

    .   -
,        - , 

,     .   , -
     , -

     , -
       -

    [12].      -
          -

.  
 

      -   . -
,           -

 .        
     .       

 ,      



112 

.        ,  -
        

(IHSS).   ,  –      
 ,   ,    

         -
       (www.humic-

substances.org).        
“  ”.   ,     -

   ,   , -
,     . .,     -
        

      .  , ,   -
     ,   

.  /C      , 
    .  
      

121040800154-8 (  ),   17-14-01207 (  
),   20-04-00888 (  ),    

    -  
  «       ».  

 
1.  . . ,       . 

. : . 1937. 471 .  
2.  . .       . -   

. 1963. 315 .  
3.  . .       . : -  

. 1990. 332 .  
4. Stevenson F. J. Humus chemistry: genesis, composition, reactions. 2nd ed. 1994.  
5. Hayes, M. H. B., Swift R. S. Vindication of humic substances as a key component of or-

ganic matter in soil and water // Adv. Agronomy. 2020. Vol. 163, Ch. 1.  
6. Lehmann J., Kleber M. The contentious nature of soil organic matter // Nature. 2015. Vol. 

528. P. 60–68.  
7. Nebbioso A., Piccolo A. Advances in humeomics: Enhanced structural identification of 

humic molecules after size fractionation of a soil humic acid // Anal. Chim. Acta. 2012. Vol. 720. P. 
77–90.  

8. Piccolo, A. The supramolecular structure of humic substances: A novel understanding of 
humus chemistry and implications in soil sciences // Adv. Agron. 2002. Vol. 75. P. 57–134.  

9. Sutton R., Sposito G. Molecular structure in humic substances: the new view // Environ. 
Sci. Technol. 2005. Vol. 39. P. 9009–9015.  

10. Marschner. Stabilization of organic matter in temperate soils: mechanisms and their rel-
evance under different soil conditions – a review / I von Lützow M., K. Kögel-Knabner, H. 
Ekschmitt, G. Flessa, E. Guggenberger, B. Matzner // Eur. J. Soil Sci. 2006. Vol. 57. P. 426–445.  

11. Wells M. J. M. Supramolecular answers to the organic matter controversy // J. Environ. 
Qual. 2019. Vol. 48. P. 1644–1651. https://doi.org/10.2134/jeq2019.02.0089 

12. Fungal oxidoreductases and humification in forest soils / A. Zavarzina, A. Lisov, A. Le-
ontievsky, A. Zavarzin // Soil Enzymology. Vol. 22 of Soil Biology. Springer-Verlag, Berlin Hei-
delberg, 2011. P. 187–205.  



113 

SUBSTANCES OF HUMUS:  
PROBLEMS OF TERMINOLOGY, CLASSIFICATION AND GENESIS 

A. G. Zavarzina 
Lomonosov Moscow State University, Moscow, Russian Federation 

zavarzina@mail.ru 

Soil organic matter is the main reservoir of organic carbon in the biosphere. However, the 
composition and origin of substances, comprising humus remain the point of debate. Traditionally, 
humus is subdivided into humic substances (HS) and non-humic substances. The former are consid-
ered as heterogeneous mixture of dark-colored molecules formed by secondary synthesis reactions 
during decay of plant and microbial remains. In our opinion, such concept of humus creates many 
problems. Identification of HS in humus and their separation from non-HS is highly problematic. It 
would be more straightforward not to separate molecules of known structure from those of un-
known structure in humus. Both categories form a complex ensemble which determines the func-
tioning of humus as a natural body. The terms humic acids, fulvic acids and humin should be used 
as operational designations of humus fractions and not as groups of specific HS. The ratio of 
CHA/Corg is convenient indicator of humus types, reflecting bioclimatic conditions of humus for-
mation.  
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BIOCHEMISTRY OF LIGNIN IN SOILS: PROSPECTS FOR RESEARCH 

I. V. Kovalev, N. O. Kovaleva 
Lomonosov Moscow State University, Moscow, Russian Federation 

kovalevmsu@mail.ru 

It was explained the genesis of different soil types from the standpoint of biochemical com-
position of plants. It was proposed a systematic methodology of research of lignin transformations 
in the series: plant tissues – litter – litter – soil – humic acid. It was proposed a typology of process-
es of lignin phenols biochemical transformations in soils of zonal row: forest, steppe, meadow, trop-
ical, agro-anthropogenic types; it is proved that the structure of the molecules humic acids is largely 
determined by the phylogenetic origin of lignin. The fields of application of lignin phenols in the 
practice of agriculture and medicine are proposed.   
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THE APPLICATION OF METHODS OF STATISTICAL ANALYSIS IN STUDYING  
THE FEATURES OF FORMATION AND FUNCTIONING OF SOILS IN THE 

SOUTHERN PREBAIKALYA 

A. A. Kozlova, A. A. Pristavka 
Irkutsk State University, Irkutsk, Russian Federation 

allak2008@mail.ru 

The most important factors of soil formation in the Southern Prebaikalia – climate and relief 
determine the uniqueness of the mechanisms of local circulation of air, heat and moisture, which 
affect the formation and functioning of soils in the region. The observed basin and submontane ef-
fect with significant fluctuations in heights contribute to a significant variegation of natural and 
climatic conditions, which leads to the formation of sharply contrasting landscapes and soils: from 
subtaiga to dry steppe. The soils were considered from the point of view of a two-piece body with a 
set of stable properties characterizing the history of soil formation as a bioinert body and a set of 
dynamic indicators responsible for the functioning of soils in the modern phase of soil formation, 
using the methods of statistical analysis.   
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SOIL COVER OF THE MIDDLE URALS ON THE MAPS OF THE PAST  
AND PRESENT 

. . Kondrateva, I. A. Samofalova 
Perm State Agro-Technological University named after Academician D. N. Pryanishnikov 

Perm, Russian Federation, samofalovairaida@mail.ru 

Soil-geographical zoning of mountainous countries does not have a detailed division due to in-
sufficient knowledge and inaccessibility. In early cartographic sources, the soil cover of mountain 
areas is presented rather schematically. The first maps, where the soils of the Perm province were 
presented, and partly the territory of the Northern and Middle Urals, were the soil map of European 
Russia, compiled under the leadership of V. V. Dokuchaev (1900); map of Perm province R. V. 
Rizpolozhensky (1909). Later, E. N. Ivanova, a soil map of the Middle Urals was published. The 
existing modern maps of soil-geographical zoning (1988, 2011, 2014) do not reflect the real picture 
in relation to the mountainous territory of the Urals, in particular the Middle. Over the past several 
decades, the level of detailing of the soil cover of this territory has not undergone significant chang-
es. The cartographic mapping of the soil cover of the Middle Urals is based on research materials 
from the first half of the 20th century. A full-fledged idea of the diversity and variegation of the soil 
cover of the Middle Urals, the patterns of its spatial organization can be obtained on the basis of the 
data of modern studies carried out from soil-geographical positions.   
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PROPERTIES OF HOLOCENE AND UPPER PLEISTOCENE SOILS  
AND SEDIMENTS AT THE OAN “PARKING LOT “MALTA-MOST 3” 

S. A. Korshunova, S. L. Kuklina 
Irkutsk State University, Irkutsk, Russian Federation 

korshunosveta98@bk.ru, kukl_swet@mail.ru 

The aim of the study is to elucidate the features of the properties of Holocene and Upper 
Pleistocene soils and sediments at the site of the archaeological heritage (OAN) “Parking lot “Mal-
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ta-Most 3». The object is located in the Usolsky district of the Irkutsk region, 500 m from the city 
of Usolye-Sibirskoye. The small length of the excavation wall was studied in detail, where the stra-
tigraphy of the exposed soils and sediments is most representative. This object is interesting be-
cause traces of ancient human activity (Paleolithic – Mesolithic) were found here. When studying 
the soils and sediments of the OAN «Malta-Most 3 «Parking Lot», 3 bundles of sediments were 
identified by morphological properties.  

The Upper Pleistocene horizons are represented by deposits of Early Sartan age (21–24 
thousand years) with Kargian paleosols (28–24 thousand years), Middle and Late Sartan deposits of 
11–24 thousand years. In the Holocene sediments, the modern soil – brown earth-is formed.  
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PROBLEMS OF CLASSIFICATION AND RECORDING OF FORMULAS FOR THE 
STRUCTURE OF PROFILES OF ALLUVIAL SOILS IN RUSSIA 

S. L. Kuklina, G. A. Vorobyova 
Irkutsk State University, Irkutsk, Russian Federation 

 kukl_swet@mail.ru 

The article reflects the history of the development of classifications for alluvial soils, from 
V. V. Dokuchaev (1879) to the modern classification published in 2004. The current problems of 
classification and recording of formulas for the structure of profiles of alluvial soils in Russia are 
described. The formulas of alluvial soils, compiled according to the modern classification, do not 
provide any information about the specific structure of the soil profile, its layered nature, the pres-
ence of a series of buried humus horizons. The rules for recording the profiles of volcanic soils, 
adopted in the “Classification and Diagnostics of Soils of Russia” in 2004, are proposed to be used 
for alluvial soils. This will make it possible to consider in more detail the paleoecological features 
of the structure of soils, which are encoded in the structure and properties of buried soil horizons 
and also to assess their agricultural production capabilities and environmental sustainability.  
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CHANGE IN THE SOIL COVER OF THE LISINO EDUCATIONAL AND EXPERI-
MENTAL FORESTRY FOR 200 YEARS OF ANTHROPOGENIC ACTIVITY 

M. A. Lazareva 
V. V. Dokuchaev Central Soil Museum, Saint-Petersburg, Russian Federation 

margoflams@mail.ru 

On the basis of a comparative analysis of reconstruction and modern digital soil maps (a 
scale of 1:50 000) changes in the soil cover of the Lisino educational and experimental forestry for 
200 years of anthropogenic activity were established. Changes in the soil cover are mainly caused 
by drainage of the territory, peat extraction, etc. . As a result of anthropogenic impact, the share of 
Albic Luvisols decreased by 3 times, Lamellic Albic Luvisols and Histic Gleysols decreased by 4 
times, the number of Fibric Histosols decreased by 2 times. As a result of anthropogenic impact, the 
soil diversity has increased sharply. On the reconstruction map, 29 soil varieties are highlighted, 
and on the modern map – 69 soil varieties.  
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SHALLOW STONY SOILS FROM THE SOLID ROCKS OF SIBERIA 

S. N. Lessovaia 
Saint Petersburg State University, Saint Petersbur, Russian Federation 

 s.lesovaya@spbu.ru 

The aim of the present research was to study the clay mineralogy and vertical patterns of 
clay mineral distribution in the well-drained, shallow and stony soils underlain by solid rocks from 
the different regions of Siberia. The solid rocks were represented by traprocks of the Central Siberi-
an plateau and limestones of south Siberia (the Baikal region). The studied soil profiles developed 
from the fine earth of traprocks and red colored calcareous substrate, correspondently. The scheme 
of traprocks conversion into a clay-rich matrix within inherited smectite forming the secondary 
plasma in the acidic soil environment was discussed. The data increased the knowledge concerning 
the schemes of weathering and pedogenesis from the solid silicate rocks. Besides the specificity of 
pedogenesis and soil clay mineralogy on the red colored calcareous substrate of the Baikal region 
comparing with the soils on the Permian calcareous and red colored sediment from European Russia 
was elucidated.  
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THE CHANGES IN SOILS AT THE INITIAL STAGES OF ARTIFICIAL 
REFORESTATION IN THE MIDDLE TAIGA SUBZONE (KOMI REPUBLIC) 

I. A. Likhanova, E. G. Kuznetsova, E. M. Lapteva, S. V. Deneva 
Institute of Biology, Komi Science Centre UB RAS, Syktyvkar, Russian Federation 

likhanova@ib.komisc.ru 

Two decades of years were devoted to the studies on soil formation stages from ‘zero’ stage 
on the territory of borrow pits for mineral resources (builder’s sand) extraction in the middle taiga 
subzone of the European North-East of Russia. The study territory was artificially reforested (plant-
ed with Pinus sylvestris). We identified soil formation mechanisms on different-textured materials 
(sandy, sandy-loamy and loamy). The leading soil formation mechanisms were litter formation, 
formation of humus-accumulative soil horizons, humus accumulation. The character of these pro-
cesses depended on development stage of plant community.   
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BIOGEOCHEMICAL FEATURES OF SOIL FORMATION IN THE IMPLEMENTATION 
OF ECOSYSTEM’ FUNCTIONS OF PHOSPHORITE-BEARING LANDSCAPES  

OF MONGOLIA OF THE BAIKAL RIFT ZONE 
N. A. Martynova 

Irkutsk State University, Irkutsk, Russian Federation, natamart-irk@yandex.ru 

The elemental composition of ecosystems formed on the outcrops of phosphate rocks to the 
surface of the Ongolignur deposit of phosphorites of Mongolia of Baikal Rift zone was studied. 
Along the high-altitude belts of the Prikhubsugulya mountains, larch forests, steppes, tundra ceno-
ses with an exceptionally rich herbaceous layer of cereals and legumes develop on the territory of 
the phosphorite deposit. Phytocenoses differ in structure and composition. The biological productiv-
ity of cenoses and the biogeochemical cycle of chemical elements determine the direction and in-
tensity of the processes of soil formation and material-energy exchange of the studied ecosystems. 
The biogenic component, phosphate and carbonate content of the studied ecosystems is a powerful 
biospheric and biogeochemical barrier for many chemical elements, which contributes to the con-
servation of the region's biodiversity, slows down and prevents the phosphatization of the water ar-
ea of lake Huvsgul.  

  (5- ), 
%   Si

Mn
P
Fe
Al
Ca
Mg
K
Na

  (1- ), 
%   

Si
Mn
P
Fe
Al
Ca
Mg
K
Na

  (2- ), 
%   

Si
Mn
P
Fe
Al
Ca
Mg
K
Na

120

140

160

180

 
(5- )

 (1-
)

 (2-
) 

   
  , 

/ 2

 (  )



154 

 631.484 

   
       

. . , . .  . .  
. . , . .   

        
, , a.nik-n@mail.ru 

,    ,   -
      – .  -

     ,   
     .    -

,   ,    –   -
 ,        

   –  .  -
         

       -   
        [1]. 

      ,  -
    . ,  1908 .    

    –    .   
  ,    -

       
.  

      -
        -

       .  
      ,   -

   .       
  (    ).    

   80 .       
. « »     .  5–

10        -
 .  

    -    -
  -       

.   -  ,   -
,       -

   [2; 3],     
 -  ,   

 .     
        

      .  



155 

         
-   ,     -  

 .       -
     .     

-       -
 ,       . 

      
     [4].     -
  « » –       . 

           
          

-     [2].  
  ,  ,   -

  ,      -
     [5].    -

 ,     ,     
  .      -

  ,    , -
   (    )   -
         

 .      -
        

   : , ,  , -
  .  
,      ( 551,  

 0,6–0,8,   80 ,   50 )   
   (    20 %),  

   .    -
  .       

   1,4 / .   ,    
   (  3 )    -

  ,     .   -
 ( Y)  ,      
 3–4 %     1. 5 %   20–25 .  -

     ( . 1).    0,5-   
    1500 / .  

       -
 .     ,  , -

  1–3  « » (  551a),     -
      (   

 80 %,  1,6 ),     -
   ,       -

     .    
   ,    

30,9 / ,         



156 

    .  -
    -   [6] -
      ,  

      ,   -
        -

      ,     
   .     -

    ( . 2),      
  .    0,5       

,  2100–2200 / .       
  ,       

     .    -
  –   ,     

.  
 

4.8 5.2 5.6 6 6.4 6.8

pHv

60

40

20

0
0 2 4 6 8 10 12

, %

540
551
551a

p551b
p551c  

0

p551b

-

0

p551

100

80

60

40

20

0
0

p551a

0

p540

0

p551c

1571 2165 1024 1731 1926

. 1.    
-    

  

. 2.     
    

.     
      
50  ( / ) 

  (  551 )    -
  .      

   ,     . -
   ,    -

 ,    (   85 %)  -
  ,    20,8 / .  -

       
    .   

  ,        
      . 

        -
   .   ,      

 ,     .  



157 

  ,  ,   -
    (   « ») (  540),    -

        -
.        

- ,     13,3 / .   
   1000–500 / .     -

  ,    -
    .     

 ,      : -
     .   

   ,    
,         -

 ,      ,  -
    .  

     (0,8–0,9), 
    20–40 ,  

  15 ,  8–10  (  551b).   -
      , -
  .       

  .  ,     
,     -

 .      -
 :     -

       ;  
   ,     -

 , , ,      .  
        

      ,   -
     .   -

  .  
 ,       

      ,  -
   ,      -

 –  .  
        -

         
         

.     * /100     
( . 2)  : 

28,8 – 27,2 – 26,4 – 29,6 – 22,0. 
       

    ,     -
         -

 .  



158 

 ,     
   ,    

  -    ,   -
,   .    -
 ,     – ,  

-   .      
 ,       -

,   .  

 
1.  . .  . . : URSS, 2008 – 395 .  
2.     -    //  

         -
 .  : , 1974. . 133–192.  

3.  . .      -
  -   : . … . . . -

, 1985. 217 .  
4.      / . .  [  .]. -

 : . . - , 1991. 72 .  
5.     / . .  [  .].  : 

, 1993. 157 .  
6.      – ,  -

,  / . .  [  .] //  . 2020. . 55,  5. 
. 1018–1039.  

SUCCESSIONAL SOIL FORMATION DYNAMICS IN ABIES SIBIRICA FORESTS  
IN THE SOUTH OF WESTERN SIBERIA 

A. N. Nikiforov, A. G. Dyukarev, N. V. Klimova, S. G. Kopysov, N. A. Chernova 
Institute for Monitoring of Climatic and Ecological Systems SB RAS 

Tomsk, Russian Federation, a.nik-n@mail.ru 

The variability of soils in the regenerative dynamics of dark coniferous forests in the south 
of Siberia was studied. It was noted even in monosyllabic intrasecular successions, changes in soil 
properties are noticeable. The greatest changes are manifested in the upper part of the humus pro-
file. Both degrading and progradation stages have been identified. The work reflects the main 
mechanisms and patterns associated with the influence of secondary biogenic successions.  
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REGIONAL AND BASIC SOIL CLASSIFICATIONS: PROBLEMS AND SOLUTIONS 
E. G. Pivovarova 

Altai State Agrarian University, Barnaul, Russian Federation 
pilegri@mail.ru 

The paper presents an approach to numerical classification based on information-logical 
analysis. Regional soil reference standard have been developed for two soil areas of the forest-
steppe zone of the Altai Territory. The efficiency coefficient of information transfer is proposed as a 
parameter that characterizes the taxonomic weight of a soil feature. Mathematical models of region-
al soil standards are part of the regional classification of soils based on the basic profile-genetic 
classification. The proposed approach can be used for correlation between the existing classifica-
tions of soils in Russia and in the world, as well as for monitoring the properties of soils and their 
ecological state.   
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SOIL AS INDICATOR OF THE STATE OF GEOSYSTEMS  
OF PETER THE GREAT BAY ISLANDS (PRIMORSKY KRAI) 

B. F. Pshenichnikov1, K. S. Ganzei2, M. S. Lyashchevskaya2, A. G. Kiselyova2, 
I. M. Rodnikova2, N. F. Pshenichnikova2 

1Far Eastern Federal University, Vladivostok, Russian Federation, bikinbf@mail.ru 
2Pacific Institute of Geography FEB RAS, Vladivostok, Russian Federation 

kganzey@tig.dvo.ru, lyshevskay@mail.ru, alena_kiseleva@mail.ru, 
 rodnikova_ilona@mail.ru, n.f.p@mail.ru 

The research characterizes the current condition of the geosystems of Vladivostok Urban 
District islands – Russky, Popova, Rikorda, Reyneke. We analyze the role of soil cover on the state 
of geosystems under various types of anthropogenic loads. The research shows that active develop-
ment of the island territories should take into account the landscape stability as well as natural re-
source and socioeconomic potentials.  
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EXPERIENCE OF CLASSIFICATION OF SOILS OF URBANIZED TERRITORIES  
WITH DIFFERENT DEGREES OF ANTHROPOGENIC TRANSFORMATION  

IN BELARUS 

J. A. Ramankevich 
Institute of Nature Management of the National Academy of Sciences of Belarus 

Minsk, Belarus, yuliya_romankevich@mail.ru 

The results of approbation of a unified classification of soils in urban areas with varying de-
grees of anthropogenic transformation at the level of lower taxa in Nesvizh (Belarus) are presented. 
For the first time, a methodical technique has been proposed that allows combining soils, soil-like 
and non-soil formations into a single classification system. A way of accounting for chemical con-
tamination of soils within the classification has been suggested.  

Keywords: soil classification, soil-like formations, non-soil formations, soils of urbanized 
territories, soil pollution.   
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SPATIAL ORGANIZATION OF SOIL COVER IN THE MIDDLE URALS  
AT THE LEVEL OF ELEMENTARY SOIL FORMATIONS 

I. A. Samofalova 
Perm State Agro-Technological University named after Academician D. N. Pryanishnikov  

Perm, Russian Federation, samofalovairaida@mail.ru 

The concept of “high-altitude row of soils” is introduced, which characterizes the soil cover 
within a specific altitude zone. The studies were carried out within the undisturbed part of the Mid-
dle Urals – the Basega ridge. The high-altitude row of soils of the mountain-tundra zone is formed 
by alfehumus, lithozems, organo-accumulative, underdeveloped soils, forming contrasting micro-
mosaics and microtashes. The soil cover of the subalpine zone is represented by soils: alfehumus, 
structural-metamorphic, organo-accumulative, peat, gley, lithozems, underdeveloped soils. Both 
contrasting and non-contrasting soil combinations are formed here: microcombinations, microcom-
binations-mosaics, microvariations, microtashes, microvariations-tachets. The altitudinal row of 
soils in the mountain taiga is represented by gley soils, burozems, lithozems, and alluvial soils. Soil 
combinations are represented by contrasting microcombinations, and in river valleys by contrasting 
and non-contrasting combinations (micromosaics, microtashes, microvariations). Thus, the high-
altitude combination of soils forms a zonal row (from bottom to top): brown soils (mountain taiga) 

 gray-humus (meadows)  alfehumus (podzols in crooked forests, podburs in tundra); intrazonal 
series of soils: petrozems  lithozems; azonal range of soils: gley  peat. The spatial organization 
of the soil cover at the level of elementary soil structures demonstrates soil diversity and contrasting 
soil cover.  
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FEATURES OF AGROGENIC TRANSFORMATION OF CHERNOZEMS  
IN WESTERN SIBERIA 

E. N. Smolentseva 
Institute of Soil Science and Agrochemistry SB of RAS 

 Novosibirsk, Russian Federation, smolentseva@issa.nsc.ru 

Agrogenic soils are widespread in Western Siberia (WS). According to the rules of the Rus-
sian soil classification, arable soils have a different taxonomic position relative to natural soils. This 
article characterizes the taxonomy and some morphogenetic features of the soils that were formed 
as a result of the agrogenic transformation of the west-siberian chernozems. The influence of the 
humus horizon thickness on the taxonomy of agrogenic transformed soils has been established. The 
evolutionary-genetic series and stages of agrogenic transformation of chernozems and the influence 
of abrasive and synlithogenic agropedogenesis on them are shown. This series includes the follow-
ing soils: chernozems  agrochernozems (stage 1)  dark agrozems (stage 2)  dark abraded 
agrozems (stage 3)  agroabrozems and (or) dark humus agrostratozems (stage 4). The manifesta-
tion of the 3rd and 4th stages of the transformation of chernozems is due to the influence of abra-
sive- and synlithogenic agropedogenesis.   
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TEACHER AND STUDENT:  
SOIL SCIENTISTS I. V. NIKOLAEV AND V. A. KUZMIN 

V. A. Snytko 1,2, I. A. Belozertseva 2,3 

1Vavilov Institute of the History of Natural Science and Technology RAS 
Moscow, Russian Federation,  vsnytko@yandex.ru  

2 Sochava Institute of Geography SB RAS, Irkutsk, Russian Federation  
3Irkutsk State University, Irkutsk, Russian Federation, belozia@mail.ru 

Founded by I. V. Nikolaev in 1931, the Department of Soil Science carried out great work 
on the training of soil scientists for Eastern Siberia, the Far East and the western regions of the 
country. Under the leadership of I. V. Nikolaev, famous scientists came out: O. V. Makeev, N. I. 
Karnaukhov, V. A. Kuzmin and others. One of the important provisions put forward by I. V. Niko-
laev is the following: modern soils of Eastern Siberia began to develop not on maternal rocks, but 
on soils of previous geological eras. He created the first soil maps of Predbaikal for use in agricul-
ture. The contribution of the famous scientist V. A. Kuzmin to soil and geographical science is sig-
nificant. He put forward a number of theoretical provisions, in particular on the multiplicity of types 
of interaction between soils and the environment. He established the paragenetic series of soils, the 
peculiarities of their development on different rocks, created soil maps, etc.  
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CHERNOZEMS OF THE KOIBAL STEPPE ABAKAN-YENISEI INTERFLUVE 

V. Z. Spirina, T. N. Belkina 
National Research Tomsk State University, Tomsk, Russian Federation 

Spirina.pochva@mail.ru 

This paper presents the results of studying the chernozems of the natural landscapes of the 
Koibal steppe in the southern part of the Abakan-Yenisei interfluve. The features of the properties 
of southern and ordinary chernozems are considered, depending on the complex of soil formation 
conditions characteristic of the studied territory. Fissuring of humus horizons, a predominance of 
sandy particles and a high content of carbonates in the southern chernozems are noted. In terms of 
the content of humus and nutrients, southern chernozems are low-humus and insufficiently supplied 
with nitrogen and phosphorus.  
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3. Sukhacheva E. U., Aparin B. F. Soil cover patterns in anthropogenically transformed 

landscapes of Leningrad oblast // Eurasian Soil Science. 2019. Vol. 52, N 9. P. 1146–1158.  

SOIL COVER PATTERNS AS A REFLECTION OF ANTHROPOGENIC IMPACT  
ON FOREST LANDSCAPES 

E. Yu. Sukhacheva 
Saint Petersburg State University, Russian Federation, lenasoil@mail.ru  

V. V. Dokuchaev Soil Institute, Russian Federation 

The transformation and development of soil cover (SC) under the influence of an anthropo-
genic factor should be considered as one of the stages of its evolutionary development, which is de-
termined (along with natural factors of soil formation) by technical means and the scale of their ap-
plication in various spheres of human activity. Economic activity leads to changes in SC: from in-
significant deviations in soil characteristics to complete destruction of individual SC components 
and the creation of fundamentally new forms of soil space organization – technopedocombinations.  
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In the taiga-forest zone, 16 anthropogenically modified and anthropogenic groups of soil 
cover partens (SCP) can be distinguished. Anthropogenically transformed SCP is soil combinations 
with partially disturbed intercomponent connections. Anthropogenic SCP is characterized by the 
discreteness of the SC and the obligatory presence of non-soil formations, anthropogenic or largely 
transformed soils [3].  

Anthropogenic changes in SC are unevenly distributed in space. One and the same type of 
impact can have a multidirectional effect on SC in different types of landscapes; in similar land-
scapes, the same type of impacts lead to the same type of changes in SC.  
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GENESIS, CLASSIFICATION AND DIVERSITY OF PERMAFROST SOILS 
IN CENTRAL YAKUTIA 

A. P. Chevychelov, A. A. Alekseev, S. V. Ermolaeva 
Institute of Biological Problems of the Cryolithozone SB RAS 

Yakutsk, Russian Federation, chev.soil@list.ru 

The geographical and genetic features and diversity of permafrost soils of Central Yakutia, 
which are formed in the conditions of the sharply continental cryoarid climate of the Central Yakut 
plain, on loose sandy deposits under taiga and steppe vegetation, are studied. It is shown that the 
genetic nature of these soils is due to the elementary soil processes forming them, which take place 
against the background of cryogenesis. These soil-forming processes lead to the formation of the 
most contrasting soil cover and a wide variety of permafrost soils, when the systematic list of the 
latter includes 19 types of zonal, azonal and intrazonal soils.  
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ПОЧВОВЕДЕНИЯ, СВЯЗАННЫЕ 
С ИСПОЛЬЗОВАНИЕМ МЕТОДОВ 

ПОЧВОВЕДЕНИЯ 
В ДРУГИХ НАУКАХ И НАУЧНО-

ПРОИЗВОДСТВЕННЫХ НАПРАВЛЕНИЯХ 
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2. Jarvis N., Larsbo M., Koestel J. Connectivity and percolation of structural pore networks 
in a cultivated silt loam soil quantified by X ray tomography // Geoderma. 2017. 287. P. 71– 79. 
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3. Protection of soil carbon within macro-aggregates depends on intra-aggregate pore char-
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4. Luo L., Lin H., Li S. Quantification of 3-D soil macropore networks in different soil 
types and land uses using computed tomography // J. Hydrol. 2010. Vol. 39, N 1–2. P. 53–64.  

5. Properties of soil pore space regulate pathways of plant residue decomposition and com-
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7. Vogel H. -J. Morphological determination of pore connectivity as a function of pore size 
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8. Three-dimensional characteristics of biopores and non-biopores in the subsoil respond 
differently to land use and fertilization / Zhang Z., Liu K., Zhou H., Lin H., Li D., X Peng // Plant 
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CONNECTIVITY OF SOIL PORE SPACE. CONNECTIVITY INDICATORS 
ON THE EXAMPLE OF DIFFERENT TYPES OF PORE SPACE 

K. N. Abrosimov1, D. S. Fomin1, K. A. Romanenko1, R. V. Vasilev 
1V. V. Dokuchaev Soil Science Institute, Moscow, Russian Federation 

abrosimov_kv@esoil.ru 

The properties of the pore space are among the important characteristics of the soil. The 
connectivity of the pore space is an important parameter that determines the integrity and integrity 
of the structure of the pore space. There are several ways to calculate connectivity – the Euler num-
ber, the -indicator, and the calculation of the volume fraction of the largest pore cluster in the 
sample. Each of these indicators is presented on the example of different soils with different pore 
space structure.  
  



211 

 631.48 

     
  (  ) 

. . , . .  
 -       

, , alekseeva@issp.serpukhov.su 

  2018–2020 .    -
  (    ) ,   -
 ( )      (  -

 D2)  .      ( ), 
    (Pr)     -

 /   .    
         

       
  ,    -
/   .    -
   .  

       
  - ,    – -

  .    , 
       

       -
 (SEM-EDS TESCAN Vega 3).  

      -
 .   ,     

     ( ) ( . 1).  
    ,  

        .   
        -

   .     
    12–15     -
, ,   .    -

 ,  .    (  
« »)   - ,   -

 (  500 )   .   -
       ,  -
      .     -
   –  ,   
  ,  . 



212 

 
. 1.    :  

1 –   ; 2 –  :     , 
  – ; 3 –    ; 4 –  3: 
     ,     

    ,  , -
   Pr     ,   

      .   – 
 .   ,  , -

  ,    -
     [2].     –  -

 ,      -
        

.      ,  -
  .     

  ,    
    ,     

.       
        [3; 5; 6].  

  ,       -
.   ,  , -
    ,   -

-        
     -   -

 .   ,     –   
  ,    –  



213 

       -
.       -

 ,  -  .    -
   .    

       
   (  ),    

  .   -
        
,    ,   .   -

  , ,   -
 Si, Al  Fe     -   ( . 2  3).  

 
. 2.        

(  ): 1 –         ; 2 –  
           

« »; 3 –         « »; 
4 –         « » 

    ,    -
    2    .    2,5  

  ,  .     
       .    -

  Fe-     . -
      . -



214 

       
   ,    -

        
  .      -

 ( ),      ,    -
  ,      

     .  

. 3.          
« »         . : 

Qz – , Kln –  (  SEM + EDS) 

 , ,     , 
        -

 ,    .  -
         -

    . ,  -
        -

,        ,   
 . ,   ,   -

 -  ,     . 
 , ,    ,     , 

   ( ).   -



215 

    .      -
  (      

 ),        -
 .  .   . [1; 4]  ,  -
  –       .  

 
1.  . .          -

  // . 2020.  4. . 398–413.  
2.  . .,  . .,  . .     -

 :      // . 2019.  1. 
. 5–19.  

3.     « »  -  
    / . . , . . , . . , . . -

, . .  // . 2012.  10. . 1027–1044.  
4. Characteristics of early Earth’s critical zone based on Middle-Late Devonian palaeosols 

properties (Voronezh High, Russia) / T. Alekseeva, P. Kabanov, A. Alekseev, P. Kalinin, V. Ale-
kseeva // Clays Clay Miner. 2016. 64 (5). P. 677–694.  

5. Beyond the extremes: Rocks as ultimate refuge for fungi in drylands / C. Coleine,  
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PALAEOSOL ON PRE- CAMBRIAN WEATHERING CRUST OF IRON BEARING 
QUARZITE (KURSK MAGNITE ANOMALY) 

T. V. Alekseeva, A. O. Alekseev 
Institute of Physical Chemical and Biological Problems of Soil Science RAS 

Pushchino, Russian Federation, alekseeva@issp.serpukhov.su 

Paper describes the results of detail study (morphology, XRD, Moessbauer and FTIR- spec-
troscopies, SEM-EDS) of palaeosol (PS) developed at the surface of Pre- Cambrian weathering 
crust of iron bearing quarzite. The age of soil formation is estimated as pre- Eifelian. Being devel-
oped from pyrite bearing metamorphic rock the PS includes the characteristics of several pedogenic 
units, mostly Lithosol and acid sulfate soil. Its specific feature is the intensive pedogenesis within 
the rock at the depth of 10–15 cm and negligible – at the surface. PS was developed under mono-
typic vegetation (primitive Lycopodiophyta or Propteridophyta). Azonality of soil characteristics 
makes difficulties in paleoclimate reconstructions. E. g. evidences of deep mineral weathering, such 
as quartz and hematite dissolution, the neoformation of kaolinite, mineral crusts development may 
reflect as climate humidity as aggressive acid-sulfate weathering. The newly formed gypsum could 
be rather the product of deep pyrite oxidation than accumulation due to climate aridity. Its preserva-
tion indicates that semi-humid (semi-arid) environments prevailed .  
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MINERAL NITROGEN OF CHERNOZEM LEACHED IN THE AGROCENOSIS OF 
WINTER WHEAT GROWN IN THE CONDITIONS OF THE AZOV-KUBAN LOWLAND 

Ali Ali Kadem Ali, V. V. Shalyapin, L. M. Onishchenko, S. A. Lakiza 
Kuban State Agrarian University named after I. T. Trubilin  
Krasnodar, Russian Federation, shalyapin-v95@yandex.ru 

Cultivation of agricultural crops without fertilization leads to a gradual decrease in the total 
nitrogen content in leached chernozem. The use of mineral fertilizers allows not only to stabilize 
soil nitrogen reserves, but also to gradually increase them. Under the influence of the mineral ferti-
lization system of grain-herb-row crop rotation, not only the amount of total nitrogen in the soil 
changes, but also the qualitative composition of its compounds towards an increase in the content of 
mineral forms. The effectiveness of nitrogen fertilizers is a consequence of a complex of continuous 
cyclic transformations of nitrogen in the soil, reflected in the increase in winter wheat grain by 
33.07 and 35.66 %.  
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ON THE SYMBIOTROPHY OF PLANTS IN THE AFFORESTATION  
OF MAN-MADE WASTE 

V. S. Artamonova 
Institute of Soil Science and Agrochemistry SB RAS 

Novosibirsk, Russian Federation, artamonovavs@yandex.ru 

The report describes the main aspects of plant symbiotrophy in the conditions of technogen-
esis, the reasons for the weakening of mycorrhizal formation in gymnosperms and orchids, as well 
as the formation of legume-rhizobial symbiosis. The facts of premature aging of mycorhizae and 
bacteroids in technogenic conditions are presented, and the possibilities of improving the root nutri-
tion of forest plants are discussed.  
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ALGORITHM OF THE INFORMATION SEARCH SYSTEM FOR IDENTIFICATION  
OF ABANDONED DEAD PILES IN THE CONDITIONS OF THE INSULAR 

PERMAFROST 

N. B. Badmaev1, Z. F. Dugarzhapova2, O. N. Ochirov3, B. Z. Tsydypov4 
1 Institute of General and Experimental Biology SB RAS 

Ulan-Ude, Russian Federation, nima_b@mail.ru 
2 Irkutsk Research Anti-Plague Institute of Siberia and the Far East, Rospotrebnadzor 

Irkutsk, Russian Federation zorigmad@mail.ru 
3 Institute of Physical Materials Science SB RAS, Ulan-Ude, Russian Federation 

1_2_z@mail.ru 
4 Baikal Institute of Nature Management SB RAS, Ulan-Ude, Russian Federation 

bz61@mail.ru 

Interdisciplinary studies of three institutes of the Siberian Branch of the Russian Academy 
of Sciences and the Irkutsk Anti-Plague Research Institute of Siberia and the Far East of Rospo-
trebnadzor based on GIS technologies made it possible to develop and implement a new approach 
to identifying abandoned dead piles, based on the analysis of satellite imagery and established spa-
tial and landscape features for their recognition. On the territory of the Republic of Buryatia in the 
conditions of insular permafrost, out of four identified dead piles, DNA of the anthrax pathogen was 
found and the potential activity of two soil foci was proved.  

The use of the recognition method based on GIS technologies and the creation of a software 
package significantly expands the possibilities of automated and targeted search for abandoned dead 
piles, predicting their spatial location, identifying foci of anthrax and assessing their biological haz-
ard in permafrost conditions.  
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ORGANOMINERAL CIRCULAR ROTATION AS BINDING LINK  
OF ANTHROPOGENIC-TRANSFORMED FUNCTIONING FARMING SYSTEMS 

N. D. Gaydenok 
Siberian Federal University, Krasnoyarsk, Russian Federation 

ndgay@ail.ru 

An environmental – agrochemical analysis of exploited agricultural lands was carried out, 
supported by quantitative verification and mathematical modeling of the obtained theoretical re-
sults, which shows the existence of an alternative to the existing agricultural system of the autono-
mous version in the form of the Transposed Agricultural System.  

As a result of the study, it was not only revealed that the period, pace and output of the 
Transfer System of Agriculture is completely determined by the experimental environmental – ag-
rochemical parameters of its elements – natural and crop vegetation – and cereal yield, annual rate 
of biomass EP production and annual rate of humus regeneration in the first 10–20 years have mu-
tually agreed values in the process of self-organization of PSZ, but the possibility of describing its 
functioning on the basis of the mathematical apparatus of analytical mechanics is also shown 
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PALEOGEOGRAPHIC COMPONENT IN THE HISTORY OF THE FORMATION  
OF THE MODERN SOIL COVER ON THE RUSSIAN PLAIN 

N. I. Glushankova 
Moscow State University, Russia, Russian Federation 

ni.glushankova@mail.ru 

Modern soil formation is one of the stages of a complex development of the natural process, 
which in the Neo-Pleistocene was characterized by sharp changes in the direction and intensity of 
pedogenesis. The landscape and climatic conditions and processes of the last Late Pleistocene mac-
rocycle left a general imprint on the geography of the soils. Their influence can be traced, first of 
all, in the structure of the parent rocks. In the structure of the modern soil cover, there are signs that 
appeared after the Holocene optimum, reflecting the processes associated with the general cooling 
of the climate and the anthropogenic factor.  
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REFLECTION OF LANDSCAPE EVOLUTION IN PLEISTOCENE PEDORELICTS  
ON THE EAST EUROPEAN PLAIN 

N. I. Glushankova, T. N. Voscresenskaya 
Moscow State University, Moscow, Russian Federation 

ni.glushankova@mail.ru 

The generalization of the materials of long-term paleopedological analysis and the results of 
a complex paleogeographic study of the reference sections of the Neo-Pleistocene of a number of 
loess regions of the East European Plain, which differ from each other in the structure of the latest 
deposits and the history of paleogeographic development, allowed us to identify the most complex 
dynamics of natural and climatic changes caused by the continuous successive change of 9 warm 
and relatively warm epochs (7 interglacial and 2 interstadial), 8 glaciations or cooling of glacial 
rank separating them. A complex sequence of landscape-climatic events can be traced within the 
interglacial epochs. Paleopedological materials on the Ilinsky, Muchkap, Likhvinsky, Kamensky, 
and Mikulinsky Interglacial zones indicate the existence of several phases of pedogenesis within 
their structure, corresponding to two or more optima.  
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DISTRIBUTION OF MACRO- AND MICRO-ELEMENTS IN THE SOD PODBURS  
OF THE SOUTHWESTERN PART OF THE PRIMORSKY RANGE  

IRKUTSK REGION) 

N. A. Zhuchenko, I. N. Lopatina, F. P. Chebykin 
Limnological Institute of the SB RAS, Irkutsk, Russian Federation 

zhna@lin.irk.ru 

11 soil profiles were laid i the vicinity of the Bolshiye Koty settlement. Sampling was car-
ried out on the genetic horizons of the soil. Soils of the study area belongs to the department of 
alfehumus soils, the type of sod podburs, the subtype of illuvial-ferruginous sod podburs. The soil 
profile formula is (O) -AY- (BFhi) -BF1- (hh) -BF2-C. Macro- (Na2O, K2O, CaO, MgO, TiO2, 
MnO, Fe2O3, and P2O5) and microelement (Li, Be, B, V, Cr, Co, Ni, Cu, Zn, As, Mo, Cd, Sn, Hg, 
and Pb) composition was analyzed by ICP-MS method. In general, the macroelement composition 
of sod podburs is characterized by 1) a relative increase down the profile in the content of sodium, 
potassium, magnesium, and titanium, 2) a slight decrease with depth in the content of manganese, 
3) a relatively constant composition of calcium, and 4) a sharp accumulation of iron in the illuvial 
horizon BF1. The macroelement composition is characterized by 3,0–5,5 % Fe2O3, 1,0–2,2 % Na2O, 
1,5–2,6 % K2O, 0,9–1,7 % CaO, 0,5–0,8 % MgO, 0,8–1,3 % TiO2, 0,20–0,26 % P2O5, 0,06–0,14 % 
MnO. The content of mercury and cadmium is determined by n*10–1 mg/kg, the content of molyb-
denum, beryllium and tin is n*100 mg/kg, the content of the other ten trace elements determined in 
this study is n*10 mg/kg.  
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ASSESSMENT OF SOIL EROSION IN THE PROTECTED AREA  
OF LEBANON USING THE GIS SYSTEM AND USLE 

A. Zaraket 1, A. B. Neuzorava 2 
1 Livan University, Beirut, Lebanon, zaraketahmad@gmail.com 

2 Belorus State University of Transport, Gomel, Belarus, anevzorova@bsut.by 

The results of theoretical studies to determine the causes and consequences of the erosion 
potential of USLE in the Wadi Al Houjeir protected area in southern Lebanon with the use of GIS 
technologies and the universal equation of soil loss are presented. It is established that the soil 
erodability coefficient K in the study area has three classes: I-from 47 to 221 t / ha / year, II – from 
221 to 590 t/ha/year; III-from 590 to 1229 t/ha/year. It is shown that a large number of soil losses 
occur annually on the inner slopes of the reserve. The high values obtained as a result of the USLE 
application can be considered as a preliminary assessment of the qualitative conditions for the ero-
sive potential of the territory in order to develop soil protection measures for different parts of the 
reserve.  
  



257 

 631.86+631.559.2 

   
   

 . .,  . .  
     

, , lkallas@sibmail.com 

       
, ,   ,     

  XXI .    , 
   ,    ,  

  ,      -
.        . , 

   ,     -
  ,   , - ,  

 .       -
 . ,         -

,      -
,       .  

     ,  -
  ,      

  .       -
 ,       

 .          -
      .  

   –   , -
    ,      -

      .  
   .   : 

1) ,    (   8 ) 
  (  , , ,  , -

, ,     )   Eisenia Andrei Bouche 
  «  »   ; 

2) ,   , -
   0,02n NaOH; 

3)  ,     ; 
4) -  –    « » (     

 18–20 ).  
        -

     ,   -
 –  . .    . .   . .  

[3].  



258 

    (   )    -
  (4   200  ,  1:50,  -
     0,1 %).   3- . 

  1 2.   (  0,5    )  
06.07.2019.       ,  -

  –     2–3 ,   -
  (         -

).          
 .  

    
 ,    ,   -

:   ,   -
    (  6,54),   6,42 %, -

  0,25 %,   0,28 %,   41 -
/100 .       (26 %  ), 
:  = 1,11.  

,     , -
     (23 %,    

 – 46 %),    (   2,13 %, -
 345 /100 ,   0,63 %,  500 /100 ), -

   (  9,18).    , 
   ,  8 % (33 %   -
 ),    ( :  = 2,29).    

      [8].   -
        

,    ,  
 (    )  ,  -

, -  ,  -   
.       -

 ,   ,   -
  .  

       -
  .  4-        

   13–22 . (16,3±4,03),    – 15–
31 . (21,7±6,8,   33 % ).     

     .  -
     .   -

,  ,        
          .  

  ,  ,  
      (  , -

,  ,  -  , -
   .),       -

    ,   ,  
       . 



259 

       ,   
 ,    ,    , -

 ,      (  -
,  ,   .)    . 

, ,           
 5–6 / 2 [5],         20 % 

 [7],      ,   -
  [9],       -

       
         [6].   

         
     :   (  

« »)       5–6 /    51 %  
   [1]   26 % (  « »)   
 [2],       1,5  3 /    -

  ( )     36–38 %, 
 – 31–35 %,  – 43–56 % [4].      -

     , -
     ,     

  ,     ,   
        .  

  ,      
    (  ), ,   

       
 . ,       

  47±4 .,      – 56±5 .    
      1 2  580±67,9 ,   -

   – 825,4±18,4 ,   42 %   
 .  

 
,      , -

    ,      
,     (  42 %),    -

        -
   .      -

       -
      .  

 
1.  . .        

 //     :  X -
 -    ,   -

  65-   , 22–23  2017 . , 2017. . 1. . 13–15.  
2.  . .,  . .      

       //   -
 . 2004.  4. . 29–32.  



260 

3.           
(   ). ., 1975. 105 .  

4.  . .,  . .,  . .     
          

 ( ) //    . 2014.  1. . 97–101.  
5.  . .,  . .        // 

    . 2013.  2. . 46–48.  
6. The influence of humic acids from earthworm-processed organic wastes on plant growth / 

R. M. Atiyeh, S. Lee, C. A. Edwards, N. Q. Arancon, J. D. Metzger // Biosci. Technol. 2002. N 84. 
P. 7–14.  

7. avender N. D., Atiyeh R. M., Michael Knee. Vermicompost stimulates mycorrhizal col-
onization of roots of Sorghum bicolor at the expense of plant growth // Pedobiology. 2003. Vol. 47, 
N 1. P. 85–89.  

8. Kallas E. V., Rodikva A. V., Kulizhskiy S. P. The effectiveness of vermigumates under 
the conditions of vegetation experience // IOP Conf. Series: Materials Science and Engineering 941 
(2020) 012028. https://doi.org/10.1088/1757-899X/941/1/012028 

9. Short F. J., Wiseman K. N. Application of a method to determine ideal digestibility in 
broilers of amino acids in wheat // Animal Feed Science and Technology. 1999. Vol. 79, N 3. P. 
195–209.  

THE EFFECTIVENESS OF VERMIGUMATES ON GROWING REDISH 

E. V. Kallas, N. S. Glibina 
National Research Tomsk State University, Tomsk, Russian Federation 

lkallas@sibmail.com 

The effectiveness of vermidumate, which was obtained by extracting humic acids from ver-
micompost 0.02 n NaOH, is shown. Vermicompost was obtained by processing food waste by the 
California worm Eisenia Andrei Bouche. Its richness with organic matter (46 %), gross and mobile 
forms of nitrogen (2.13 % and 345 mg/100 g, respectively) and phosphorus (0.63 % and 500 
mg/100 g), high alkalinity (pH = 9.18) are shown. The content of humic acids is more than 2 times 
higher than the proportion of fulvic acids, the type of humus is humate, calcium humates dominate 
in the composition of humic acids. Radish was selected as a test crop. The effect of vermigumate 
irrigation in the field experiment on agro-gray soil was studied. Vermigumates contributed to an 
increase in seed germination energy by 33 %. The increase in the productivity of the test culture 
against the background of irrigation with the vermigumate (dilution 1:50) was 42 % compared to 
the control.  
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MOUNTAIN SOILS AS PLANETARY ARCHIVES OF INFORMATION 

N. O. Kovaleva 
Lomonosov Moscow State University, Moscow, Russian Federation 

natalia_kovaleva@mail.ru 

The structures of the soil cover of such spaces combine the features of the structures of the 
soil cover of mountains and plains, on the one hand, and reflect the different ages of the underlying 
surfaces, on the other. The variegation and mosaicity of the soil cover is enhanced by the develop-
ment of erosion processes and the frequent replacement of daytime soils with re-exposed paleosols 
of different ages, variegation of parent rocks, glaciogeomorphological phenomena, etc. Depending 
on the geomorphological position of the soils, one can speak of different types of soil archives that 
store and record information in different ways.   
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HEAVY METALS AND METALLOIDS IN ROAD DUST  
AND SOILS OF THE WESTERN DISTRICT OF MOSCOW 

N. E. Kosheleva, O. V. Kukushkina, D. V. Vlasov 
Lomonosov Moscow State University, Moscow, Russian Federation 

natalk@mail.ru 

The assessment of the physicochemical properties of road dust and soils of the Western 
Administrative District (WAD) of Moscow was carried out, the content of heavy metals and metal-
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loids (HMMs) was determined, and the main factors which influence the accumulation of priority 
pollutants in these environments were identified. 58 samples of dust and roadside soils on roads 
with varying traffic intensity were analyzed. The bulk HMM content in the samples was determined 
by mass spectral and atomic emission methods with inductively coupled plasma. The main pollutant 
of roadside soils is W, and that of dust is Pb. The concentration of Sb, Mo, Cu and Sn in soils is 
several times higher than in road dust. A distinctive feature of the road dust of WAD is the intensive 
accumulation of Cd, and of roadside soils – the accumulation of Bi. Multivariate regression analysis 
in the SPlus package showed that for the majority of HMMs, the factors that determine their accu-
mulation in dust are the volume of vehicle emissions and the type of road. In soils, the greatest in-
fluence on the concentration of certain pollutants is exerted by the texture and position in the relief, 
as well as the acidity and electrical conductivity of soils. The influence of the size of roads on the 
HMM content in dust and soils was not revealed.  
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INFLUENCE OF FLOODING WATERS ON AGROCHEMICAL INDICATORS  
OF AGRICULTURAL SOILS 

N. D. Kiseleva1, V. V. Shtantsova2, E. I. Basnina1 
1Irkutsk State University, Irkutsk, Russian Federation, nata_kis71@list.ru 

2 FGBU “SAS” Tulunskaya, Russian Federation 

Floods in Russia have always been a serious event that negatively affects the economic ac-
tivities of the territories. Today the situation remains the same, despite the developed system of con-
trol and management of the redistribution of flood waters using various hydraulic structures. Floods 
are one of the most destructive natural phenomena. Every year thousands of people die from floods, 
and the losses from them reach tens of billions of dollars, and so far insufficient attention has been 
paid to both the accounting of the floods themselves and the analysis of their consequences. There-
fore, it is necessary to collect information and conduct research so that floods can be viewed as a 
global and multidimensional phenomenon.  
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    S4 Pioneer (Bruker AXS, 
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  –   NH2OH HCl  25 % 3 ,  = 1,8.  
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 Cu, Zn, Pb     ,   
    ,    

-   ( .).  
 

 ( / )/     (%)     
   Cu, Zn  Pb 

 
   Cu Zn Pb 

-4  0,6/1,7 7,8/15,3 0,8/2,4 
   6,9/30 6,9/13,5 < 0,1/< 0,3
     2,3/10 12,5/24,5 0,2/0,6 

  13,2/58,3 23,8/46,7 31,9/96,7 
-5  1,5/1,6 28/14,3 0,4/0,9 

   18,8/20,4 55/28,1 2,6/5,5 
     9,6/10,4 31/15,8 17/36,2 

  62,1/67,6 82/41,8 27/57,4 
-6  0,6/0,02 750/43,8 11,1/10 

   6,6/18,3 488/24,5 6,4/5,8 
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FORMS OF METALS IN SOME SOILS IN THE VICINITY OF THE VILLAGE  
OF UTULIK (SOUTHERN SHORE OF LAKE BAIKAL) 

P. V. Kuznetsov*, E. V. Chuprina**, V. M. Chubarov*** 

Vinogradov Institute of Geochemistry SB RAS, Irkutsk, Russian Federation 
petr-kp@mail.ru; ** lchup@igc. irk.ru; ***chubarov@igc. irk.ru 

Data on the forms of Cu, Pb, and Zn in some soils in the vicinity of C were obtained. Utulik 
(southern shore of Lake Baikal). In the soil of the conditionally background area, most of these el-
ements are in hard-to-reach forms. In polluted soils, Zn is poorly fixed and its main part is in the 
exchange form. Amorphous hydroxides are essential for Pb fixation. Due to the light granulometric 
composition of the soils and the small capacity of the sorption geochemical barriers, the presence of 
a large amount of Zn and Pb in exchange forms represents a potential danger of their migration to 
adjacent environments. This should be taken into account when assessing the state of the soil and 
planning economic activities.  
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ECOLOGICAL AND GEOCHEMICAL ASSESSMENT OF SOILS AND CRYOCONITE 
OF THE CENTRAL CAUCASUS 

I. D. Kushnov 1, E. V. Abakumov1, R. Kh. Tembotov2, V. I. Polyakov1 

1Saint-Petersburg State University, Saint Petersburg, Russian Federation 
st084838@student.spbu.ru, e_abakumov@mail.ru, slavon6985@gmail.com 

2Tembotov Institute of Ecology of Mountain Territories RAS, Nalchik, Russian Federation 
tembotov.rustam@mail.ru 

The degradation of glaciers in the Central Caucasus region leads to changes in the ecosys-
tems in this region. Cryoconite – dark-colored sediments formed as a result of the interaction of 
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mineral particles, black carbon and microorganisms, can not only accelerate deglaciation, but also 
affect the soil cover of adjacent territories. It is essential to determine their geochemical properties 
and compare them between each other to understand the impact of cryoconite on local soils. The 
studied sediments were collected at the Garabashi and Skhelda glaciers as well as some local soils 
at the Baksan gorge. Sampled materials were investigated for physical, chemical and agrochemical 
parameters. The concentrations of trace elements (Cu, Pb, Zn, Ni, Cd) were also determined and 
some contamination indices were used to evaluate degree of pollution. The obtained data shows 
much higher content of organic carbon in soils (up to 7.82 %) in comparison with cryoconite due to 
presence of vegetation. The basal respiration values in some cases were similar between sediments 
and soils, indicating high rates of microbial activity. It was conducted that almost all materials have 
sandy structure. In case of trace elements, the highest content was identified for Zn (62.00 mg·kg 
for cryoconite and 60.50 mg·kg for soils) and the most polluted materials were sediments from Ga-
rabashi glacier and adjacent soils, up to moderate level, which is associated with anthropogenic ac-
tivity.  
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INTEGRATION OF NATURAL SCIENCES 
 WHEN TRAINING UNIVERSITY STUDENTS 

O. G. Lopatovskaya, E. U. Borisenko 
Irkutsk State University, Irkutsk, Russian Federation 

lopatovs@gmail.com 

In order to solve research problems and issues of education, modern science and education 
use the process of integration. Integration is a process that involves the unification, complementari-
ly of scientific and academic disciplines. In this case, there is not only a fusion of content, but also a 
fusion of technologies, methods and techniques for the study of objects and phenomena.  
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      500–600 .  ,   -
  ,   2–2,5     -   

.    .         
 10 ,  –  13 .  

    14 : Zn, As, Cd, Pb (I  
), Cr, Co, Ni, Cu, Sb, Mo (II ), V, W, Sr (III ),   Bi  

Ag.        :   
         

Millipore       0,45 .  -
      .  
   ,     -   

-    -     
Elan-6100  Optima-4300 («PerkinElmer», )   .  

           -
  K1     [5],    -

  K2    [1]    
  = /K1(2)  K1(2)    = K1(2)/   

K1(2)< .        -
   Zc = K –(n–1),     [4], 

 Kc = i/C  –       , n –  
  Kc>1.         

  6 : 2, Mo, Zn, Sr, Cu, Mn.   -
           -

  ( ) [2]    -
 ( ) [3].        

    [6].  -
    ,     : 

Ko = i/ i.  
   .      -

       Mo, Ag, 
Cd, Pb, W, (  1,6–2,4)   Cr, Ni, V, Co, Cu (  1,3–4,4), -

 Sb, Bi, Sr, Li, As  Zn    ( . 1).    -
      Mo  As (  

2,4–2,6),    Pb (  1,4).  
       .  

 1 
  ( / )   ,      , 

     

 Sr Zn Cu V Cr Pb Li Co Mo Sb Bi As Ni W Ag Cd 

  259 80 12 41 21 27 33 5,7 2,6 0,7 0,3 4,9 13 3,1 0,1 0,2
  -

   270 75 27 106 92 17 32 15 1,1 0,8 0,2 5,6 50 2 0,05 0,1

 
 300 70 15 60 40 20 <30 10 1 - - <2 20 - <0,01 <1 
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       ,   
   .     

 ,   1,6   .  
     Zc = 8   

  . ó   (57 %)   -
     Zc < 8,     

  ,     
 .   (Zc 8–16)   36 % -

,        .  4 % -
 (  .     . ) –   , 

 3 % (  .        -
 ) – .  

    As,   -
    17 %  ,  -

   Zn, Pb  Sb,   V, Cd, Ni  Cu  .  
   .      
 Mn, Cu, Zn, Sr, Mo, Pb  As,     -

 .       
 Sr (958–984 / )      991 / . Sr  
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       /    ( -
      )   -

.         As 
(  = 1,2).         0,6.  
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ACCUMULATION OF POTENTIALLY TOXIC ELEMENTS IN LANDSCAPE 
COMPONENTS IN GUSINOOZERSK (REPUBLIC OF BURYATIA) 

D. G. Lychkova, N. E. Kosheleva, V. A. Efimov, L. E. Efimova 
Lomonosov Moscow State University, Moscow, Russian Federation, l.msu@yandex.ru 

The levels of accumulation of Zn, As, Cd, Be, Pb, Cr, Co, Ni, Cu, Sb, Mo, V, W, Sr, Li, Ag 
in the soil cover of Gusinoozersk have been determined. The largest accumulation in the city on av-
erage is characterized by Sr2.2Cu1.7As1.6, which are supplied to soils with fly ash emissions from the 
Gusinoozyorskaya TPP. The soils of the city are characterized by a low hazard of HMM contamina-
tion in comparison with the accepted hygienic standards. The highest concentrations of dissolved 
HMMs in lake water are confined to the the mouths of the tributaries Zagustay (Sr and Mn) and To-
bkhoy (Mo, Sr, Zn, Cu) in the northern part and Tsagan-Gol (Cu) in the southern part of the lake. 
Suspended sediments of Lake Gusinoe are depleted in all studied HMMs in comparison with re-
gional clarkes of the lithosphere. The highest concentrations in suspended matter were found for 
Mn, its median content over the water area was 98.9 g/g. In lake water, the concentrations of 
HMMs on average exceed the fishery MPCs by 16.2 (Mo), 2.45 (Sr), and 1.1 (Cu) times. The con-
centrations of these elements in suspended matter do not exceed the MPC values.  
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INTERDISCIPLINARY STUDY OF ARCHAEOLOGICAL GEOARCHIVES OF THE 
EARLY MEDIEVAL AGE FOR RECONSTRUCTION OF SOILS, LANDSCAPES AND 

CLIMATE (NECROPOLIS SROSTKI-I, ALTAI, SOUTH OF WESTERN SIBERIA) 
V. E. Prikhodko 1, Yu. . zarenko2, M. V. Mikharevich 3 

1Institute of Physico-Chemical and Biological Problems of Soil Science RAS 
Pushchino, Russian Federation, kpve00@mail.ru 

2Omsk State Agrarian University named after P. A. Stolypin, Omsk, Russian Federation 
azarenko.omgau@mail.ru 

3Siberian Research Institute of Geology, Geophysics and Mineral Raw Materials, Rusgeologia, 
 Novosibirsk, Russian Federation, miharevich@yandex.ru 

Mounds of the Srostki-1 necropolis of the Altai Kray are studied by archaeological, palyno-
logical, pedological, geochemical methods. The localization features of the Srostki culture monu-
ments are revealed by the GIS technologies method. Judging by the palyno-spectra of the surface 
palaeosols samples and bottom material of Medieval Ages burials in comparison with the present 
time, the area of pine-birch and coastal willow forests was smaller. To reduce their area could be 
result in deforestation by the ancient population and colder winters Moisture in the summer in the 
Medieval Ages was close to modern, because Mesotrophic herbage prevailed over the dry steppe, 
and it was slightly larger than now; sedges dominated on the expanded marshes that arose when the 
small reservoirs dried up, while the water protection role of forests decreased. The similarity of 
morphological properties, the reconstructed humus content of ancient and background soils are not-
ed. However, a lesser leaching of paleosols from carbonates indicate that the soil of the Early Medi-
eval Ages before mounds construction, was formed in a somewhat more dry climate in comparison 
with nowadays. In mounds erection began increasing moisture.   
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INFORMATION SUPPORT FOR SCIENTIFIC RESEARCH 
 IN AGROCHEMISTRY AND SOIL SCIENCE 

I. S. Prokhorov 
Editorial Board “Chemistry in Agriculture”, Moscow, Russian Federation 

grochem_herald@mal.ru 

Information on history of Agrochemical Herald journal (Fertilizer and Harvest, Chemization 
of Socialistic Agriculture, Chemistry in Agriculture, Chemization of Agriculture) from 1929 to the 
present is presented. Description of headings of the journal, outstanding scientists – members of the 
editorial board and publishing houses in which journal was published is given.   
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FEATURES OF ATMOSPHERIC MICROPARTICLES  
FROM ALYOKHIN CENTRAL CHERNOZEM BIOSPHERE RESERVE 

O. A. Salimgareeva1, G. P. Glazunov2, T. V. Prokof’eva1 
1 Lomonosov Moscow State University, Moscow, Russian Federation, tavtava@yandex.ru 

2Central Chernozem State Natural Biosphere Reserve named after prof. V. V. Alyokhin 
Kursk, Russian Federation, gennadij-glazunov@yandex.ru 

The features of solid atmospheric particles playing the role of “background” natural micro-
particles in environmental monitoring have been studied in the Central Chernozem State Natural 
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Biosphere Reserve named after Prof. V. V. Alyokhin. It have been showed the territories of interest 
under different reservation conditions have a low dust load (the minimum for an oak grove and the 
maximum for permanently uncultivated land: 28 and 64 kg/(sq. km·day), respectively) on late 
summer and early autumn. Among the abiotic particles of the dust aerosol, microaggregates and 
mineral pieces of smoothed outlines, its shapes could be explained by many flights, turned out to be 
often present. An abundance of biogenic microparticles was revealed, represented not only by the 
remains of insects and plants, but also by extremely diverse aeroplankton: many types of pollen, 
fungal spores, actinomycetes, and algae in all areas of the reserve.  
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COMPREHENSIVE ANALYSIS OF THE IMPACT OF THE TECHNOGENIC FACTOR 
ON THE ECOLOGICAL STATE OF SOILS AND HEALTH OF THE POPULATION  

OF THE MINING REGION OF BASHKORTOSTAN 

I. N. Semenova1, Yu. S. Rafikova1, Ya. T. Suyundukov1, S. Sh. Rafikov2 
1Sibay branch of Institute for Strategic Studies of the Republic of Bashkortostan 

Sibay, Russian Federation, alexa-94@mail.ru 
2Ufa Research Institute of Occupational Health and Human Ecology 

Ufa, Russian Federation 

The purpose of this study is to comparatively study soil pollution and morbidity in the child 
population in the mining area of the Republic of Bashkortostan with different levels of technogenic 
impact. In areas with functioning mining enterprises with higher soil pollution, the incidence of 
children was higher than in areas in the soils of which there were no pollutants. Districts on the ter-
ritory of which there are no operating mining complexes (Abzelilovsky, Baimaksky, Burzyansky, 
Zilairsky, Zianchurinsky) have a lower incidence rate among the child population. Areas with in-
creased incidence rates (Uchalinsky, Khaibullinsky, Beloretsky) have mining and processing and 
metallurgical complexes on their territory.  
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BIOLOGICAL CYCLING IN URBAN PLANTATIONS FOR MOSCOW SPNA 
V. M. Telesnina, O. V. Semenyuk, L. G. Bogatyrev 

Lomonosov Moscow State University, Moscow, Russian Federation, vtelesnina@mail.ru 

The forest litters of spruce, birch and linden stands on the territory of Bitsevsky Park in 
Moscow were studied. A simplified structure was revealed, as well as low values of capacity and 
reserves in comparison with natural plantations. The ash content of many litter components isin-
creased due to recreation and the input of atmospheric dust. The litter indicators indicate an increase 
in the intensity of the biological cycle in urban conditions with a simultaneous decrease in the depo-
sition of organic matter.   
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ELEMENTAL COMPOSITION OF HUMIC ACIDS OF PINGO’S SOILS  
IN THE SOUTH OF THE VITIM PLATEAU 

E. O. Chimitdorzhieva, G. D. Chimitdorzhieva, Yu. B. Tsybenov 
Institute of General and Experimental Biology SB RAS, Ulan-Ude, Russian Federation 

erzhena_ch@mail.ru 

The elemental composition of preparations of humic acids (HA) pingo’s soils in the south of 
the Vitim plateau was studied. Revealed a fairly low content of carbon and nitrogen in the soils of 
heaving mounds. It is shown that permafrost makes significant adjustments to the elemental compo-
sition of HAs.   
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NON-SPECIFIC ORGANIC SUBSTANCES OF THE CHERNOZEMS  
OF THE WESTERN TRANSBAIKALYE 

E. O. Chimitdorzhieva, G. D. Chimitdorzhieva, Yu. B. Tsybenov 
Institute of General and Experimental Biology SB RAS 
Ulan-Ude, Russian Federation, erzhena_ch@mail.ru 

For the first time, a quantitative characteristic of the components of nonspecific organic mat-
ter of soils of steppe soils of Transbaikalia is given. The profile distribution in chernozems has a 
decreasing character, i. e. in the mineral horizons, the lipid content is less than in the humus one. 
The intraprofile distribution of the total carbohydrate content follows the pattern of the lipid distri-
bution. It was revealed that in chernozems the total content of lignin in the upper soil layer is 27.4 
mg/g Corg, down the profile its content decreases by almost 7 times in a layer of 20–30 cm. The 
studied chernozems are characterized by a regularity – a decrease in the content of phenols in the 
series: vanillin – syringyl – cynamyl.  
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И ОЦЕНКА ЗЕМЕЛЬ 
(ПЛОДОРОДИЕ, ДЕГРАДАЦИЯ, 

МЕЛИОРАЦИЯ, КАЧЕСТВЕННАЯ 
И ЭКОНОМИЧЕСКАЯ ОЦЕНКА, 
ЭКОЛОГИЯ И ОХРАНА ЗЕМЕЛЬ)
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ASSESSMENT OF AGRICULTURAL SOILS IN THE SOUTH  
OF THE OMSK REGION 

Yu. V. Aksenova 
Omsk State Agrarian University named after P. A. Stolypin 

Omsk, Russian Federation, yuv.aksenova@omgau.org 

The purpose of the research is to assess the quality of arable soils of agricultural landscapes 
in the southern regions of the Omsk region. The objects of study are ordinary and southern cherno-
zems, meadow-chernozem and meadow arable soils located in the Azov, Kormilovsky, Lyubinsky, 
Pavlogradsky, Shcherbakulsky and Odessa regions of the Omsk region. According to the humus 
content, most of the soils in the surveyed area are classified as highly humus. All the soils of the 
arable land had a very low and low supply of nitrate nitrogen. High and very high potassium content 
is found in the arable layer of non-carbonate soils, low and medium – in calcareous soils. To a less-
er extent, the soils were provided with mobile forms of phosphorus, its value varied from medium 
to high levels, but differences with increased and medium levels were identified. On the surveyed 
area of arable land, an average and high degree of soil cultivation was established, the complex ag-
rochemical indicator varied from 47 to 95 points.  
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FEATURES OF PROFILE DISTRIBUTION OF LANTHANIDES  
IN FLOODPLAIN TECHNOGENICALLY CONTAMINATED SOILS 

T. V. Bauer, T. M. Minkina, V. S. Tsitsuashvil, S. S. Mandzhieva 
Southern Federal University, Rostov-on-Don, Russian Federation 

bauertatyana@mail.ru 

The concentration levels and the nature of the vertical distribution of lanthanides (La, Ce, 
Nd, Sm, Eu, Tb, Dy, and Yb) in the floodplain soils of the impact zone of a chemical enterprise 
were determined using instrumental neutron activation analysis. The uneven distribution of the con-
sidered elements in the profile of the studied soils was diagnosed. In the profile, the maximum con-
tent of lanthanides is noted at a depth of about 80 cm.   
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EFFECT OF BIOCHAR ON THE ADSORPTION CAPACITY 
OF HAPLIC CHERNOZEM WHEN CONTAMINATED WITH HEAVY METALS 

M. V. Burachevskaya, T. M. Minkina, T. V. Bauer, V. I. Severina 
Southern Federal University, Rostov-on-Don, Russian Federation 

marina.0911@mail.ru 
Federal Research Center the Southern Scientific Center RAS 
Rostov-on-Don, Russian Federation, bauertatyana@mail.ru 

The sorption capacity of the soil with respect to Cu when a carbon sorbent was introduced 
into it, and when contamination occurred was studied. When applying metal, it reduces the absorp-
tion capacity of the soil. The decrease in the absorption capacity is explained by the presence of 
several types of sorption centers on the surface of soil particles, which differ not only in the amount 
of affinity, but also in selectivity to metal cations. To study the effect of a carbon sorbent on the 
sorption capacity of the soil in relation to heavy metal, a biochar obtained from rice husk according 
to the developed author's technology was selected. When biochar is added to the soil, the value of 
the metal distribution coefficient between the solid and liquid phases (Kd) and the degree of sorp-
tion (S) of the metal increase, which in all cases is close to 100 % and practically does not depend 
on the initial concentration of the solution. It is shown that the addition of biochar to the soil in-
creases the sorption capacity of Haplic Chernozem in relation to the ions of the metal under study.  
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INFLUENCE OF FOREST FIRES ON SOILS OF LARCH FORESTS  
OF THE WESTERN SAYAN UNDER CRYOARID CLIMATE 

T. O. Valevich, O. E. Merzlyakov 
National Research Tomsk State University, Tomsk, Russian Federation 

tvalevitch@gmail.com 

Forest fires are currently considered as a powerful environmental and active factor in mod-
ern soil formation, which has a complex multifaceted effect on the formation of soil cover of forest 
biogeocenoses and forest-growing properties of soils. They make significant changes in the struc-
ture and dynamics of forest communities. As a result of fires, the loss of organic carbon, an increase 
in acidity and the content of available phosphorus, the degradation of the permafrost horizon were 
established. The physical and physicochemical properties of soils change in the first years after the 
passed fire, and some characteristics after a while may return to their original state. At the same 
time, after the pyrogenic impact, the consequences will be irreversible, which will lead to the suc-
cession of ecosystems.  
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INNOVATIVE BIO-ENGINEERING MEASURE FOR REGULATION OF WATER 
EROSION OF SOILS TAKING INTO ACCOUNT CLIMATE CHANGE 

G. V. Gavardashvili 
Tsotne Mirtskhulava Water Management Institute of Georgian Technical University 

Tbilisi, Georgia, givi_gava@yahoo.com 

On the basis of conducting natural observations of the upper inclinations in the corridor of 
the gas pipeline Georgia and according to theories of hope and risk, a certain risk of erosion pro-
cesses of the upper inclinations and proposed new innovations was initiated.  
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PROTECTION OF WATER RESOURCES BY ESTABLISHING A SPECIAL REGIME  
OF ECONOMIC ACTIVITIES ON THE ADJACENT TERRITORY 

L. N. Hertman, A. N. Glinskaya, Y. A. Mazhaisky 
Central research institute for the complex use of water resources» (CRICUWR) 

Minsk, Belarus, lubov.hertman@yandex.by, aleksandra_h7@mail.ru 
RSRIHER nam. A. N. Kostyakov, Meshchersky Branch, Ryazan, Russian Federation 

 mail@mntc.pro 

One of the environmental measures is the establishment of a special regime for conducting 
economic activities in territory, the ecological state of which has a direct or indirect impact on a sur-
face water body. Such territories include water protection territories. Land types and restrictions on 
land use differ from each other depending on the area in which the water body is located. Depend-
ing on the level of anthropogenic transformation, all lands within the boundaries of water protection 
territories are divided into two main groups. Legal entities and citizens, whose land plots are located 
within the boundaries of water protection territories, must, on the basis of the developed projects of 
the boundaries of water protection territories, provide a special regime for conducting economic ac-
tivities in them and implement water protection measures.  
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HEAVY METALS IN CONCRETIONS AND MAGNETIC PARTICLES  
IN SOD-PODZOLYC SOIL OF THE PERM DISTRICT OF THE PERM REGION 

S. M. Gorokhova, A. A. Vasiliev 
Perm State Agro-Technological University, Perm, Russian Federation  

gorohova.s@hotmail.com, a.a.vasilev@list.ru 

We evaluated the chemical composition of the concretions and the magnetic phase of the 
Luvic Stagnosols Dystric by atomic absorption spectrometry. The ecological-geochemical assess-
ment included chemical elements: manganese, cobalt, lead, copper, zinc, and nickel. The magnetic 
phase and the concretions of the soil contained heavy metals.  

Keywords: Luvic Stagnosols, magnetic phase, soil concretion, heavy metals, atomic absorp-
tion spectrometry, ecological-geochemical assessment, Ural 

The reported study was funded by RFBR, project number 19-34-90070 “Assessment and 
measures to reduce the environmental risks of soil contamination with heavy metals in the composi-
tion of magnetic particles in the management of agricultural enterprises in areas with a high level 
of anthropogenic pressure on the environment and soil cover”.  
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PROBLEMS OF ECONOMIC VALUATION OF LANDS OF THE FOREST FUND  
OF THE IRKUTSK REGION 

N. I. Granina 
Irkutsk State University, Irkutsk, Russian Federation 

granina_n@list.ru 

The Irkutsk region has unique forest resources, it is the Russian leader in timber harvesting. 
The main part of the forest fund lands is located in areas, which are close to transport routes and 
sales markets, this allows to reduce the costs of forest using. In 2019, 18.2 million m3 of untreated 
and treated forest were delivered to international markets. At the same time, the lands of the forest 
fund of the Irkutsk region have a low cadastral value (4,500 rubles). The unreasonably low cost of a 
natural resource leads to its rapid destruction and exacerbation of environmental problems. This sit-
uation does not contribute to the effective management of forest fund lands. The income from the 
sale of the forest in the form of a “paid fee” should not be lower than the costs of forest manage-
ment related to the reproduction of forest resources, their protection and control. This is what de-
termines the sustainable management of forestry.  
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SOME ASPECTS OF INCREASING THE EFFICIENCY OF USING LEA LANDS  
IN IRKUTSK REGION 
V. Yu. Grebenschikov 

Limited Liability Company “Parizhskaya Kommuna”, ulun, Russian Federation 
agroviktor@mail.ru 

For 4 years in the Irkutsk region more than 100 thousand hectares of lea lands were ac-
quired. The rate of developing unused arable land in the region will increase thanks to the national 
program approved by the Government of the RF No. 731 of May 14, 2021, which plans to acquire 
up to 5,000 thousand hectares of arable land over 10 years [1]. Under conditions of the short vegeta-
tion period in developing idle lands in the plow layer the weak process of accumulating nitrogen is 
observed [2–3]. For the purpose of increasing the efficiency of the involved lands, it was recom-
mended to introduce rape for seeds, soy for beans, cereals for fine processing to a crop rotation, to 
use chemicalization aids with minimum tillage.   
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THE ROLE OF ECOSYSTEM SERVICES CONCEPT 
IN LAND DEGRADATION ESTIMATE 

M. V. Guchok 
Ecoterra Autonomous Non-Commercial Organization (“Ecoterra”), Moscow,  

m_guchok@mail.ru 

Land degradation and pollution lead to serious productivity loss of ecosystems. In terms of 
economy it causes a significant monetary loss to landowners and the society. The damage calcula-
tion of land could be a reasonable tool for environmental responsibility [1–6].  

Three types of expenses seem to be included to calculate the loss of land at degradation pro-
cess: soil remediation, recovery to its initial price, as well as the consideration of lost ecosystem 
functioning and services. We proposed approaches to evaluate ecosystem functions in terms of 
economy. The evaluation is based on the analysis of expenses to recover the lands of different level 
of degradation with regard to their status, biotope type, special protection zones.  

Russian Federation is a global donor of ecosystem services, but the evaluation of services is 
highly underestimated. The value of ecosystems will increasingly continue to grow in future, main-
ly due to the loss of ecosystems.  

Economic assessment of ecosystem services should become an important element of the le-
gal organization of environmental management in the Russian Federation. Thus, it is necessary to 
further develop a methodology for assessing ecosystem services, thereby contributing to the restora-
tion of damage caused by industrial. Conscientious management of natural capital and services pro-
vided by ecosystems lead to increased social and economic sustainability not only at a regional and 
national level, but on a world scale as well.  
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ESTIMATION OF SOIL BUFFER IN RELATION TO HEAVY METALS  
IN ANTHROPOGENIC LANDSCAPES OF WESTERN SIBERIA FOREST STEPPE 

V. G. Dvurechensky 
Novosibirsk State University of Architecture and Civil Engineering (Sibstrin) 

Novosibirsk, Russian Federation, dvu-vadim@mail.ru 

The article deals with the problem of anthropogenic pollution of the environment. An as-
sessment of the protective capabilities (buffer properties) of soils in relation to heavy pollutant met-
als is given. It has been determined that the damage caused by pollution with heavy pollutants de-
pends to a greater extent on many soil properties that affect the mobility of metals, their availability 
to plants and their ability to migrate. It has been determined that the higher the protective capabili-
ties of the soil, the greater the amount of heavy metals the soil is capable of converting into com-
pounds inaccessible to plant roots and weakly migrating compounds.  
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CHANGE IN THE AGROPHYSICAL PROPERTIES OF LEACHED CHERNOZE 
DURING LONG AGRICULTURAL USE 

S. L. Dobryanskaya 
Novosibirsk State Agrarian University, Novosibirsk, Russian Federation 

slb85@bk.ru 

The article touches upon the actual topic of transformation of the physical properties of 
chernozem in conditions of long-term agricultural use. On the basis of a comprehensive study of the 
properties and regimes of soils, it was revealed that during irrigation, the structural state deteriorates 
more intensively, the density increases, and the content of non-water-resistant aggregates increases. 
The work noted that the change in physical properties depends not only on the duration, but also on 
the type of use.  
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ASSESSMENT OF THE INTENSITY OF SOIL DEGRADATION 
FROM EROSION AT CENTRAL RUSSIAN UPLAND 

A. P. Zhidkin 
Dokuchaev Soil Science Institute, Moscow, Russian Federation 

gidkin@mail.ru 

Soil erosion was studied in three small catchments located in different parts of the Central 
Russian Upland (in the Tula, Kursk and Belgorod regions). Rates of erosion were calculated based 
on WATEM / SEDEM. Losses of soil horizons depth were calculated from the beginning of plow-
ing to the present. The change in the proportion of heavily eroded soils does not occur linearly in 
time in all study catchments, even at a stable rate of erosion. A visible increase in heavily eroded 
soils (in a few percent of the arable land) begins 100–150 years after the start of the plowing. Then 
the rates of growth of highly eroded soils gradually increase. The graphs of the time variation of the 
proportion of eroded soils described by a third-order polynomial. The highest rates of increase in 
the area of eroded soils were on the site with the lowest rates of erosion, but with the longest dura-
tion of plowing and the smallest initial soil thickness. The growth rate of highly eroded soils in this 
study site is currently an order of magnitude higher than in other sites, despite the lower rates of 
erosion.  
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PROPERTIES OF AGRO-SOILS OF LOWLAND LANDSCAPES OF TUVA 

V. N. Zhulanova 
Tuvan State University, Kyzyl, Russian Federation 

zhvf@mail.ru 

The paper presents the results of studies of zonal chestnut soils of agroecosystems of the re-
gion. The arable fund of Tuva is dominated by low-power, low-humus chestnut soils (67 %). Data 
on the content of the main agrochemical indicators are of interest for monitoring the fertility of the 
soil cover of Tuva.  
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the components of agricultural landscapes of small rivers // Agronomy Research. 2020. Vol. 18, Iss. 
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2. Zubarev V. A., Kogan R. M. Ecological conditions of watercourses in the Middle Amur 
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INFLUENCE OF DRYING ON THE CHANGE OF AGROCHEMICAL INDICATORS  
OF SOILS OF THE MIDDLE AURIAN LOWNESS 

V. A. Zubarev, Yu. A. Mazhaisky 
Institute for Comprehensive Analysis of Regional Problems FEB RAS 

Birobidzhan, Russian Federation, Zibarev_1986@mail.ru 
Ryazan State Agrotechnological University named after P. A. Kostychev 

Ryazan, Russian Federation, mail@mntc.pro 

The aim of the study was to clarify and clarify the nature and degree of change in the basic 
properties of agricultural meadow-gley soils under the influence of drainage reclamation. To study 
the effect of drainage reclamation on the state of soils in the territory of the Central Amur Lowland, 
field studies were conducted in 2008 and through ten tapes in 2018. Conducting drainage reclama-
tion on heavy meadow-gley soils of the Middle Amur Lowland (for example, the Jewish Autono-
mous Region) is accompanied by a change in pH to the neutral side and a slight increase in the 
gross content of metals, absorbed bases and degree of saturation with bases. The decrease in humus 
content is associated with increased aeration during the annual plowing of land, a change in the wa-
ter regime to stagnant-flushing, which contributes to the rapid depletion of humus.  
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NITROGEN REGIME OF HAPLIC CHERNOZEM IN THE CULTIVATION  
OF WINTER WHEAT IN THE NO-TILL SYSTEM 

Y. I. Ilchenko, O. A. Biryukova, A. M. Medvedeva 
Southern Federal University, Rostov-on-Don, Russian Federation 

 10yaroslav@mail.ru, olga_alexan@mail.ru, medvedeva. estelior@yandex.ru 

The results of studying the effect of mineral fertilizers on the accumulation of ammonium 
and nitrate nitrogen in haplic chernozem when growing winter wheat using the No-till technology 
are presented. It was shown that the introduction of ammophos, potassium magnesium and ammo-
nium nitrate increased the content of mineral nitrogen, improving the nitrogen regime of the soil 
during the entire growing season of winter wheat. Differentiation of mineral nitrogen by soil layers 
was revealed, and it is more pronounced for nitrate nitrogen than for ammonium nitrogen. The use 
of fertilizers in a No-till system increases the differentiation of mineral nitrogen in the soil.  
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INFLUENCE OF WHEAT STRAW AND BIODESTRUCTORS OF PLANT RESIDUES  
ON MICROBIOLOGICAL PROCESSES OF THE SOUTH CHERNOZEM 

I. A. Kameneva, A. I. Yakubovskaya, T. N. Melnichuk, M. V. Gritchin, A. V. Prikhodko,  
I. I. Smirnova, N. V. Karaeva 

Research Institute of Agriculture of Crimea, Simferopol, Russian Federation 
irina.kameneva.7@mail.ru 

Embedding straw and post-harvest residues of grain crops into the soil is one of the most ef-
fective agricultural methods for replenishing soil fertility. To intensify the process of transformation 
of plant residues in the soil and their more complete involvement in the biological cycle, biological 
products based on microorganisms-destructors are used. The purpose of this work was to study the 
biological activity of the southern chernozem during the incorporation of plant residues of winter 
wheat and the cellulolytic association (CA), a biodegradator for microbiological processes in the 
southern chernozem. The enzymatic activity and the abundance of nitrogen-fixing bacteria of the 
genus Azotobacter were determined by conventional methods. The results were statistically pro-
cessed using Microsoft Excel. A positive effect of straw and a destructor of plant residues on mi-
crobiological processes in the southern chernozem was established, which, 14 days after embed-
ding, manifested itself in an increase in the number of nitrogen-fixing bacteria of the genus Azoto-
bacter, the activity of CO2 and catalase emission. After 96 days of the experiment, the abundance of 
azotobacter in the variants with straw without CA treatment and with treatment exceeded the con-
trol by 6. 5 and 3. 2 %, respectively, and amounted to: 93 % in the control, 99 % – in the variant 
with straw embedding and 96 % – with the use of CA. An increase in peroxidase activity was 
shown in comparison with control and untreated CA. A tendency of the positive effect of CA straw 
processing on the reduction of soil phytotoxicity was noted. This is a positive fact for subsequent 
crops in the crop rotation, as a rule, winter cereals.  
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SOIL RESOURCES AND MORPHO-ANALYTIC FEATURES OF SOME SOILS  
OF THE NUKUTSK DISTRICT (SOUTH PRIANGARE) 

N. D. Kiseleva, A. S. Stashkevich 
Irkutsk State University, Irkutsk, Russian Federation 

nata_kis71@list.ru 

The Nukutsk region is part of the Irkutsk region and covers an area of 240 thousand hec-
tares, of which agricultural land is 140 thousand hectares. The dominant place in the soil cover of 
the territory is occupied by sod-calcareous and gray forest soils. Chernozems and meadow soils are 
less common. Some soils contain carbonates and gypsum in the profile. Of agricultural land, 93 
thousand hectares are arable land, 3 thousand hectares of hayfields, 29 thousand hectares of pas-
tures. The processes of water and wind erosion of soil are widespread on the territory.  
  



415 

 631.621 

   
  

. . , . .  
    . . .  

,   
natalianataliaklein@yandex.ru, docberezin@yandex.ru 

          
       ( ) [4] 

 ,     2001  2020 .    
.  

   ,     
         ( . 1), 

      -
     [6–11]. 

 

 
. 1.   .      – 

 .   –  , ,    – 
  

 . 2     « »  
 Landsat (5/7/8)  ,     -

    .  :  
   15 %. [1].    2001, 2009, 

2014, 2016, 2019  2020 .   1:150 000.  
    . .    -

     .  ,   -
 ,  .  

 



416 

. 2    Landsat   « » 2001–2020 . 

,  2001 .  9  ,   -
 ,   2009 .  5     -

,  , ,   2016 . –   -
 .         – . , . 

.  2019 .        
.  

,       -
 ,     .    

         
   ,    -

   ,      
  [5].  

       -
 ,        -

           . -
,  ,      -

         .  -
        -

 , , ,  .  
      140 ,  

   , ,   .  
       -

  ,    -
,       [3; 6].  

  ,      
 ,   ,    -

   .  



417 

      XVIII–XX .  -
       ,  

    [12].  
 .  (2017)       ,   

     XVI–XVII .   
     .    

   ,   -     , 
      [2].  

  -  - , -
   XVIII . . .  «    -

  » ( ., 1773–1788)    -
      ,   -
 . ,          .   . 

    (  )  : «  
      ,    -

  ».     :  
  ,  ,  .   1771 .     

          -
,         , -

   ,     .  
,    -  ,  -

  .   50   . ,   XVIII ., 
        

.  -  ,     -
,      ,   

   ,     -
,      –    .  

         
   .      -

        -
  ,      -

  -  . ,      
      ( . 1) 

      
. . .   «   »   

XIX    «      »  ,   -
     « ,      -
,  50,  20 , [   ]   

 8 .,  7 .».      ,  -  
       . [2] 

       -
  -     XX    

XXI .  



418 

. 3.    1966–
1970 .   

 1972 .     -
  «       
» [3]. 

 : «  1970 
    

  -
,   , -

      
,     -
.     

  7 .  -
 ,    

2,8 .  .  
    

  ,     
   (1966–1970) -
  2200 .  ,   -
  (  1926 .),      -
 ( . 3).         

.  ,       
     .  ,    -

          -
 .  

 ,      ,   
     , ,    

 ,     ,    -
    » [3].  

     .      
   70-  .  .   , -

 70–80-  .       
,      [12]. 

 ,    . 1     -
        ,    

   .  
      -

     XX .  , .   . -
,       ,   

 1989 .    [9]. 
 XVIII–XIX .     .   XX . 
      ,   1931 .  . -

  -         
 3 ,      .        

 .      1995–1998 .,  -
   -    [9].  



419 

      ,   2007 . 
       -

      : -
, , , ,   .  

    .   2016 . –  
    - .     

200     2015 .  2016 . ,   -
   « » .    

      .     
  ,      [2; 8].  
 

 
. 4.       2000–2017 .  

  ,  

        
.      , -
  70-  .  .      -

 , ,    ,  
     .   -
 ,    ,  

 90-  .  . [10]   ,  , 
 ,    .  

     ,   -
 ,   ,     

        -
       
  .  

 
1. EarthExplorer. USGS science for changing world. URL: https://earthexplorer.usgs.gov/ 

(  : 15.04.2020). 
2.  .   ,   . Livejournal. 

URL: https://alexa-bell. livejournal.com/61931.html (  : 15.12.2020). 
3.  . ,  . .,  . .    

   . , 1972,  237–239 
4.  . .,  . .,  . .   -

        //   -
      :  IV . .- . . 

0

50

100

150

200

250

/ / /

2000

2005

2010

2015

2016

2017



420 

, 29–30  2018 .  : . . . -  . . . , 2018. 
. 88–91; 

5.  . .,  . B.       – 
       //   -

  :  IV . .- . . , 19–21  2017 . / 
. . . -  . . . .  : , 2017.  231–237. 

6.  . .,  . .,  . .     -
      //    -
 :  IV . .- . . , 19–21  2017 . / . . 
. -  . . . .  : , 2017. . 237–242.  

7.  . ,  . .      
    //  . 2017.  4. URL: https://cyberleninka.ru/ 

article/n/analiz-podtoplyaemoy-territorii-na-primere-gruntovyh-vod-goroda-nazyvaevska (  -
: 03. 05. 2021).  

8.         / .  
« ». URL: http://omskregion.info/news/47567-omskoe_selo_mangut_zataplivalo_ 
vodoy_iz_tyumenskoy/ (  : 23.04.2020) 

9.   ,  . URL: http://wiki.obr55.ru/index. 
php?title (  : 23.04.2020). 

10.  .          
https://omsk.aif.ru/society/proklyaty_vodoy_problema_podtopleniy_v_nazyvaevske_do_sih_por_n
e_reshena (  : 23.04.2020) 

11.       //   -
 : . . URL: http://www.mpr.omskportal.ru/ru/ RegionalPublicAuthori-

ties/executivelist/MPR/news/2016/02/09/1454987236761.html?printVersion = true (  -
: 23.04.2020) 

12.  . .       -
         //    
 . 1950. . 1. 129 .  

PERIODICITY OF OVERWETTING OF THE FOREST STEPPE  
OF THE ISHIM PLAIN 

N. A. Klein1, L. V. Berezin2 

Omsk State Agrarian University named after P. A. Stolypin, Omsk, Russian Federation 
1natalianataliaklein@yandex.ru, 2docberezin@yandex.ru 

This work analyzes the factors that limit the normal living conditions of the population in 
the periodically flooded area of the Omsk region. Landsat satellite images of different years are pre-
sented, which show the dynamics of flooding in the lakes of the Nazyvaevsky district. It was found 
that the frequency of flooding and drying out is a feature of the study area. Along with this, there 
are problems that exacerbate the situation, they are associated with the construction of infrastruc-
ture, which slows down discharge along natural branches. Consequently, against the background of 
a pronounced natural cyclical nature of humidification of the territory, the technogenic lack of 
amenities in the area predetermines the periodically emerging state of emergency of the area due to 
flooding.  
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APPROACHES TO THE ENVIRONMENTAL RATE OF PETROLEUM 
HYDROCARBONS CONTENT IN THE SOILS OF DIFFERENT LANDUSE 

E. I. Kovaleva, A. S. Yakovlev, S. Ya. Trofimov 
Moscow State University, Moscow, Russian Federation 

katekov@mail.ru 

Approaches to the development of standards for the permissible residual content of total pe-
troleum hydrocarbons (TPH) in soils are considered. The analysis of TPH standards in soils devel-
oped for some members of Russian Federation (Komi Republic, KhMAO-Yugra, Nenets Autono-
mous Okrug, Republic of Tatarstan; Chuvash Republic, Stavropol region, Tomsk Region, Krasno-
yarsk region) is given. Differences in the normative values of the TPH standarts in the same type of 
soils characterized by the same sorption capacity are revealed, which indicates the absence of uni-
form methodological approaches to the establishment of TPH standards. A methodology for devel-
oping TPH standards in soils is proposed, based on the establishment of quantitative and qualitative 
values for indicators of soil condition, in which the soil performs external and internal functions. 
The establishment of TPH standards in the soil for different landuse is proposed using indicators 
that reflect the probability of pollutants migration from the soil to the environment.  

This research was performed according to the Development program of the Interdiscipli-
nary Scientific and Educational School of M. V. Lomonosov Moscow State University «Future 
Planet and Global Environmental Change»; within the state assignment of Ministry of Science and 
Higher Education of the Russian Federation (theme No. 121040800147-0).  
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ENZYMATIC ACTIVITY OF CRYOARID SOILS 

Ts. D-Ts. Korsunova 
Institute of General and Experimental Biology SB RAS, Ulan-Ude, Russian Federation 

 zinakor23@yandex.ru 

Cryoaridic soils of intermountain steppe and dry-steppe hollows of the Baikal region are 
formed in conditions of extreme continental climate and belong to the category of cryosolic and dry 
soils. These original soils have no analogues neither in Western Siberia, nor in Europe.  

The peculiarity of virgin soils is a considerably high level of enzymatic activity, in compari-
son with that of arable soils. Particularly phosphatase activity is 2–5 times higher than in arable 
soils. Activity of catalase, protease of virgin soils also exceeds this indicator of arable soils.  
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ECOLOGICAL AND GEOCHEMICAL STATE OF SOILS IN THE CITY  
OF SEVEROBAIKALSK 

N. E. Kosheleva, E. M. Nikiforova, I. V. Timofeev 
Lomonosov Moscow State University, Moscow, Russian Federation 

natalk@mail.ru 

For the first time in the city of Severobaikalsk, a soil-geochemical survey of the city territo-
ry was carried out in the summer of 2018 and the content of 16 heavy metals and metalloids 
(HMMs) in the soils were determined. 57 samples, including 10 background samples were taken 
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from the upper soil horizon. The priority pollutants of urban soils are Sb Pb and W. The most con-
taminated soils are in the industrial, traffic and residential estate zones, and the least ones – in the 
residential multi-storey and recreational zones. In urban soils 4 associations of HMMs were identi-
fied: Cu-As-Mo; Sn-Sb; V-Cr-Co-Ni and Zn-Cd-Pb which come from common sources and having 
similar tendencies in accumulation and removal. Soil-geochemical maps were compiled on the terri-
tory of the city, where two anomalous zones with moderately dangerous pollution with Sb, As, Bi, 
Sn, Cu near the treatment facilities and a dangerous level of pollution with Sb, Sn, Pb, Cd, Cu, Mo 
at the locomotive depot were revealed. 63 % of the city's territory has a moderate level of soil pollu-
tion with TMMs and 37 % – dangerous and very dangerous levels.  
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POST-PYROGENIC SOIL EROSION IN MOUNTAIN FORESTS  
OF THE BAIKAL REGION 

Yu. N. Krasnoshchekov 
V. N. Sukachev Institute of Forest SB RAS – Separate division of the FIC KSC SB RAS,  

Krasnoyarsk, Russian Federation, kyn47@mail.ru 

The data of experimental studies on the influence of grass-roots fires on the development of 
erosion processes in the mountain forests of the Baikal region are considered. It is shown that the 
violation of the soil-protective plant and organogenic layer of soils on mountain slopes contributes 
to the intensive development of planar flushing of fine-grained soil, which leads to a change in the 
direction and rate of soil formation. The quantitative indicators of liquid and solid surface runoff 
formed on the burning areas are given, depending on the steepness of the slopes, the intensity and 
duration of the fires passed. Pyrogenic destruction of forest ecosystems inevitably leads to the deg-
radation of mountain soils, which take many decades to recover after fires.  
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ASSESSMENT OF THE PRODUCTIVITY POTENTIAL OF POSTAGROGENIC  
CHERNOZEMS IN KHAKASSIA OF KHAKASSIA 

N. V. Kutkina 
Research Institute of Agricultural Problems of Khakassia, Zelenoe, Russian Federation  

cutcina19@mail.ru 

For a more accurate assessment of the productivity of fallow lands of the chernozem zone of 
Khakassia, the standard yield (SY) of grain crops is calculated on the basis of climatic indicators 
and modern soil quality. The agro-climatic potential (AP) of the Chernozem zone of the republic 
ranges from 4. 1 to 5. 9 and is on average 2 times lower than the base value (AP 10 of the Krasno-
dar Territory). Areas that differ significantly in bioclimatic parameters (AP and SY) were identified. 
The productivity potential of chernozems is high in the forest-steppe and foothill steppe of the 
Western Sayan, where the amount of atmospheric precipitation is 370–450 mm per year, and the 
standard yield of grain crops is 2.5–3.1 t/ha. The average potential is in the forest-steppe of the 
Kuznetsk Alatau (SY 2.2–2.5). Low potential in the steppe of the foothills of the Kuznetsk Alatau 
and the steppe of the central part of the territory of Khakassia (SY 0.9–1.8).  
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MODIFICATION OF THE LAND FUND STRUCTURE  
OF MOLDOVA AFTER THE LAST AGRARIAN REFORM 

T. G. Leah, N. M. Leah 
Institute of Soil Science, Agrochemistry and Soil Protection “Nicolae Dimo”,  

Chisinau, Moldova, tamaraleah09@gmail.com 

According to their composition and natural fertility, the soils of the Republic of 
Moldova are part of the most valuable category, being characterized by a remarkable 
diversity, related to the variations of the local horizontal and vertical zonality condi-
tions. Taking into account the global trends in the rates of depreciation and irrecover-
able losses of agricultural land, as well as in the development of agriculture, the issue 
of maintaining the quality of the soil cover on agricultural land becomes a strategic 
concern of national security. Ignoring the need to maintain and protect the regenera-
tive biological capacities of soils and environment, the intensive overexploitation of 
the last 3–4 decades have resulted in the ecological exhaustion of the soils and the 
decrease of the expected yield. Ignoring the need to maintain and protect the regener-
ative biological capacities of soils and the environment, the intensive overexploitation 
of the last 3–4 decades have resulted in the ecological exhaustion of the soils and the 
decrease of the expected yield [6].  

Historically, there have been essential changes in the structure of the land fund. 
Until the 18th century, the territory of Moldova had a low degree of agricultural capi-
talization. The arable lands were located only around the rural localities. The natural 
meadows and forests predominated. The situation changed suddenly after 1812. The 
development of the economy, the political stability, the increase of the population 
number led to the intensive capitalization of the arable lands. According to the data of 
the Table 1, the share of arable lands and multiannual plantations increased from 
about 12. 4 % in 1812 to 54. 2 % in 1980, increasing 4. 4 times [3].  

Table 1 
Dynamics of the land fund structure during the 1812–2020 

Years Total Arable Multiannual 
plantations Pastures Forests Other lands 

th. ha % th. ha % th. ha % th. ha % th. ha % th. ha % 
1812 4511 100 516 11.4 46 1.0 2200 48.8 547 12.1 1202 26.7 
1853 3600 100 1210 33.6 75 2.1 1947 54.1 276 7.7 91 2.5 
1900 3499 100 2320 67.3 109 3.1 597 17.3 211 6.1 213 6.2 
1950 3297 100 2124 64.4 177 5.4 542 16.5 231 7.0 222 6.7 
1980 3376 100 1813 53.7 352 10.5 376 11.1 382 11.3 453 13.4 
2010 3385 100 1822 53.8 303 9.0 360 10.6 453 13.5 444 13.1 
2020 3385 100 1842 54.4 284 8.4 338 10.0 467 13.8 454 13.4 

 
Agricultural land use was intensified especially in the second half of the XIX 

century. The highest level of land use for arable and perennial plantations of the Mol-
dova territory was reached in 1900 (70.4 % of the total area). As a result of the ex-
pansion of arable land over 50 years (1850–1900) were cleared (deforestation) about 
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100 th. ha of forests and 1. 5 mil. ha of pastures and hayfields. These activities led to 
massive intensification of soil erosion and environment degradation [7].  

During the years 1900–1950 the structure of the land fund remains more or less 
stable. The deforestation rates of the forests decrease, the areas occupied by perennial 
plantations increase considerably. Restoration work has begun and these processes 
continued in the following years until 1990.  

The comparative situation in the use of the land fund until the implementation 
of the agrarian reform (1990) and recent (post-privatization period) is presented in 
tab. 2. The land fund of Moldova on the 01.01.2020 constitutes 3385 th. ha. Agricul-
tural lands – 2492 th. ha or 73.6 %, including arable land – 1842 th. ha or 54.4 %, or-
chards – 130 th. ha, vineyards – 131 th. ha, meadows and hayfields – 340 th. ha of the 
total surface of land fund (Table 2). After and privatization the abandoned and fallow 
lands appeared – 26.5 th. ha or 0.7 %. Only 0.59 ha of arable land and fruit planta-
tions per capita, including 0.48 ha of arable land.  

Table 2 
The comparative situation in the use of the land fund of the Republic of Moldova before  

and after the implementation of the agrarian reform 

Land category 
1989 2020 Difference, 

th. ha th. ha % th. ha % 
Number of landowners 9 818 2 365 055 +2 355 237 
Arable 1819.7 53.9 1842.1 54.4 + 22.4 
Fallow - - 26.5 0.8 +26.7 
Multiannual plantation: 410.4 12.2 283.6 8.4 -126.8 
- orchards 190.7 5.7 129.9 3.8 -60.8 
- vines 182.1 5.4 130.6 3.9 -51.5 
Hayfield 3.7 0.1 2.1 0.1 - 1.6 
Pastures 345.1 10.2 337.8 10.0 -7.3 
Total agricultural land 2578.9 76.4 2492.0 73.6 - 86.9 
Land in the improvement stage 6.1 0.2 2.3 0.1 - 3.8 
Forest plantations, inclusive: 415.7 12.3 467.6  13.8 +51.9 
- forest belts 31.0 0.9 30.5 0.9 -0.5 
Swamps 17.0 0.5 18.5 0.5 +1.5 
Land under water 72.6 2.2 96.4 2.8 + 23.8 
Roads, streets, squares, buildings and yards  210.1 6.2 244.9 7.2 + 34.8 
Other non-productive land, inclusive: 75.6 2.2  81.7 2.4 + 6.1 
- anthropically damaged 33.2 1.0 46.1 1.4 + 12.9 
- ravines 12.4 0.3 11.9 0.3 - 0.5 
- landslides 30.0 0.9 23.7 0.7 - 6.3 
Total non-agricultural land 797.1 23.6 892.7 26.4 + 95.6 
Total on the R. Moldova  3376.0 100.0 3384.7 100.0 + 8.7 

Source: Land Cadastre of the Republic of Moldova, 1989 and 2020.  
 
The privately and state-owned agricultural lands, used by different economic 

agents, occupy 1900. 4 th. ha or 56.2 % of the total land area. In private property of 
the administrative-territorial units are 700.8 th. ha or 20. 7 %. Land publicly state 
owned – 23.1 %. The number of landowners increased from 1845 in 1989–1991 to 
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2 363 055 present. The number of households with various legal-organizational forms 
and their area is presented in Table 3.  

Table 3 
Comparative situation in the use of agricultural land (numerator – before privatization, 1989;  

denominator – after privatization, 2020) 

Destination category of land Number of 
landowners 

Total area, 
th. ha 

Area of produc-
tion units, ha 

Publicly owned land (state-owned enterprises) 1307 
295 

789,1 
272,6 

604 
924 

Publicly owned lands of the districts 0 
47991 

0 
112,6 

0 
2,3 

Privately owned land, inclusive: 0 
1259820 

0 
1706,6 

0 
8,4 

Agricultural cooperatives 0 
1781 

0 
77. 9 

0 
43,7 

Joint stock companies 0 
1034 

0 
28. 9 

0 
27,9 

Limited liability companies 0 
36162 

0 
791,2 

0 
462,0 

Peasant households 0 
290023 

0 
480,6 

0 
21,9 

Monasteries 0 
56 

0 
0,7 

0 
2,5 

Land worked independently 0 
800529 

0 
259,5 

0 
0,3 

Fruit lots 0 
35283 

0 
2,8 

0 
0,08 

Auxiliary lots 0 
656 

0 
0,2 

0 
0,3 

Other privately owned land 0 
94296 

0 
64,8 

0 
0,7 

Total on the republic 1307 
2567926 

789. 1 
3798,5 

603,7 
1,48 

Source: Land Cadastre of the Republic of Moldova from 1989 and 2020 
 
Data demonstrates that of the total area of private lands with agricultural desti-

nation (1689.9 th. ha) by collective agricultural enterprises of different organization-
al – legal form, 819.5 th. ha or 48.7 % of the total area are used. Compared to 1997–
2000, in 2020 the process of consolidation of agricultural holdings progressed, how-
ever, small farms (average area 1.5 ha, divided into 3–4 lots) occupy 29 % of the total 
area of agricultural land and 34 % of the surface of privately owned agricultural land.  

The practice of world agriculture confirms that high soil productivity on ex-
tremely small farms is impossible to obtain and maintain for a long time. Thus, land 
reform in Moldova, as a result of an incorrect strategy, did not create conditions for 
increasing soil fertility, sustainable land use, increasing agricultural production, thus 
exerting a negative impact on the country's economy. So, a problem generated related 
to land reform is the need for further consolidation of agricultural land. The problem 
of agricultural land consolidation must be solved through organizational and legisla-
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tive measures – the creation of production cooperatives, joint stock companies, the 
land market and the conditions for long-term mortgage leasing of land [1].  

For development of the land market and the mortgage leasing operations, an 
improved legislative basis is necessary regarding the civilized performance of these 
operations, the protection of the right of landowners, lessees and land buyers.  

The Land Code and the respective laws must provide: the right of exclusive na-
tional possession over agricultural lands; the right of exclusive possession of agricul-
tural lands by farmers; the limits of the land ownership of natural and legal persons; 
the responsibility of the lessees, landowners and economic agents for the arrangement 
of the agricultural lands, the protection of the soil cover, the conservation and the in-
crease of the soil fertility; – solving the problems regarding the determination of the 
land rent, the land price, the rent payment, the land tax on the land operations; the or-
der of accumulation and the use of the means collected in the form of land payments; 
the right of forced disposition on the lands of the public authority in connection with 
their consolidation, reconfiguration, concentration and specialization; specifying the 
forms and limits of state supervision on the performance of land transactions, the or-
der of contractual relations regarding the privatized land sectors. The main lever of 
land consolidation must become the economic mechanisms, that should stimulate the 
formation of profitable agricultural holdings with an area of more than 200–400 ha 
[2].  

The share of agricultural lands in the republic is inadmissibly high (74.2 %), 
and of the forest fund lower than the optimal one. In Moldova, a country located in 
the moderate-humidly steppe zone, in order to maintain the ecological balance and 
combat droughts, it is necessary that the surface of forested lands reaches 18–20 % of 
the total land fund, and the surface of forest protection strips – 3–4 % from the sur-
face of arable land. Currently, forest protection strips occupy only 1. 4 % of the total 
area of arable land and perennial plantations [3].  

The ecological imbalance between the natural and anthropogenic ecosystems, 
the rugged relief, the torrential rains, the reckless privatization of the agricultural 
lands conduct to the intensification of the processes of soil degradation and desertifi-
cation of the agricultural lands. The unjustified implementation of land reform has led 
to a massive acceleration of soil degradation processes and a substantial reduction in 
their fertility [8].  

During the last 30 years (1990–2020) about 30 th. ha, including 11 th. ha of 
degraded lands, have been allocated from the account of agricultural lands for con-
structions and roads. This rate of uncontrolled reduction of the agricultural land area 
is inadmissible for the country, therefore, it is necessary to implement urgent 
measures to regulate this process. High losses of fertile soil and agricultural land are 
recorded as a result of the extension of soil erosion by water in surface and depth. 
Every year several hundred new ravines are formed with a total length of 50–70 km, 
which destroy an area of about 50 ha of land. About 26 million tons of fertile soil are 
washed from the slopes, which is equivalent to the destruction of 2 th. ha of agricul-
tural land. A very serious situation was created on the dried agricultural lands from 
the meadows of the Prut and Dniester rivers. The complete drainage system is not 
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cleaned, these lands are gradually salinizated or swamped and risk being removed 
from the agricultural circuit, the owners lacking sources of livelihood [5].  

The rational distribution of land within the national economy and the sustaina-
ble exploitation of land resources must be based on two main principles: to get the 
necessary volume of agricultural production to satisfy the needs in these products the 
population and the export; organizing agriculture in such a way that the agricultural 
production process ensures soil protection, conservation and increasing their fertility.  

Under the new conditions of transition from a centralized directly economy to a 
market economy, the objectives of protection, improvement and sustainable land use 
can be achieved to the extent that the state provides the necessary support for the in-
tegration of agricultural policy into a national policy of soil protection, based on eco-
logical principles. Preventing and combating land degradation can be carried out 
through a complex of institutional, legislative and sectoral actions on the regulation 
of land relations and the implementation of the necessary measures [4].  

Achieving the expected objectives is possible only as a result of the regulation 
by the state of some aspects of the land relations, the enhancing the soil image, the 
harmonization at national and local level the human activities with the potential of the 
land resources. Mandatory condition – the repair by the economic agents of the dam-
age caused by the degradation of lands and other natural resources and the restoration 
of their quality. For this purpose it is necessary to create: a unique hierarchical system 
of administration and control of land ownership; an integrated national system for re-
search, design and implementation of land improvement measures; set of economic 
and legal mechanisms to stimulate at national and local level the implementation of 
land improvement measures.  
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3. Cerbari V. Monitoringul Calit ii Solurilor R. Moldova. Ch. : Pontos, 2010. P. 10–17.  
4. Cerbari V., Leah T. Methods of remediation and sustainable use of soils tested in the Re-
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 0,79 1,32 0,34 0,58 0,82 0,31 6,82 13,71 0,18 
 (1) 1,45 1,74 0,97 0,36 0,64 0,13 13,67 16,52 11,48 
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 «     - » 
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FEATURES OF STEPPE CLUSTER SOILS KHAKASSKY NATURE RESERVE 

. . Maron, S. P. Kulizhskiy, . V. Rodikova 
Tomsk State University, Tomsk, Russian Federation 

t-nov-a@yandex.ru, kulizhskiy@yandex.ru, rodikovaav@mail.ru 

The soils of the steppe areas of the Khakassky Nature Reserve (“Lake Shira”, “Lake Bele”, 
“Kamyzyaksky steppe and Lake Ulug-Kol”) are considered. They include, as a key element, the 
water area of non-flowing mineralized lakes and the adjacent landscapes with variegated soil cover. 
The subordinate position determines the conditions for the additional inflow of moisture and sub-
stances, the features of humidification-drying, freezing-thawing. In the contact zones of territorial 
and aquatic complexes, active exodynamic processes occur: waterlogging, salinization, and others. 
The research results demonstrate a number of features of the morphology and composition of soils, 
which is determined by a whole complex of local factors of soil formation, such as, for example, the 
composition of soil-forming rocks, stratified material, proximity to lakes, and others. Among the 
features of the profiles, both natural and anthropogenic manifestations are noted: surface cracks, 
cryoturbation, salt accumulation, violations of various genesis.  
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SOIL COVER OF THE BALAGAN FOREST-STEPPE AND ITS EVOLUTION 
N. A. Martynova 

Irkutsk State University, Irkutsk, Russian Federation, natamart-irk@yandex.ru 
The main patterns of geographical distribution of the soils of Balagan forest-steppe of the 

Irkutsk region and the influence on their properties and evolution of climatic changes, geology and 
mineralogical composition of soil-forming rocks and other factors and conditions of soil formation 
have been identify by comprehensive studies of the soil cover of the region. It is determined that 
mainly typical and clay-illuvial chernozems are formed at the steppe areas of the studied area, re-
sidual carbonate gray, dark gray, gray and dark gray metamorphic soils, burozems and sod-podzolic 
soils develop under the forest vegetation. The soils of the Balagan forest-steppe develop on the elu-
vium of carbonate Cambrian red-colored siltstones and Quaternary loess covers. They are character-
ized by high natural fertility and ecological resource potential, a large variety and a complex poly-
genetic and heterochronous structure of the profile, which reflects the change in soil formation con-
ditions in the Pleistocene-Holocene.  
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      : -
  (   . .  [3]   . . ), -

     (    . . -
  . . ) [1].  

        
      (  7,61–8,46),  -

     8,3–8,76.  
  . 1  . 3,     

5,52 %     1,12 %    ( . 1). -
       .  

      .  -
   1,2–5,02 % ,      

     30    1,8–2,5 %.  
 1 

      
  
  ,   , % , % 

  1 
0–10 7,61 2,76 4,76 
10–20 8,33 0,66 1,14 
20–30 8,21 0,56 0,97 

  5 
0–10 8,28 3,50 5,67 
10–20 8,47 0,74 1,28 
20–30 8,41 1,48 2,55 

  7 
0–10 8,28 3,42 5,90 
10–20 8,47 1,04 1,79 
20–30 8,52 2,06 3,55 

  13 
0–10 8,22 3,20 5,52 
10–20 8,47 1,74 3,00 
20–30 8,63 1,92 3,31 

  26 
0–10 8,15 1,12 1,93 
10–20 8,54 1,34 2,31 
20–30 8,76 1,71 2,95 

  30 
0–10 8,19 2,66 4,59 
10–20 8,48 1,14 1,97 
20–30 8,67 1,85 3,19 

  ,   pH    
 ,     -   -

   .    
   (5,90 %)    0–10      

   .  
      -

 – -   .   -
      (   1   17)   

. 2.  
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. 3.       

 ,       
 ,       
    1,   .   -

 39–43 %       
( . 2).    – 13–17 %.   -

 ,   ( )    -
 ( ) (  – 21 %  ,  – 13 %  ).  ,  -
,  . .   . .  (1978),  
         

     2    3,35  2,09.  
    -  (0,64).  

    , -
       13–68 %  . .  

      17   -
 (0,65),     (2,33–2,4)    

         
.        1,82  0,93 %. 
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(0,1 . 

2SO4) 

C 
(Na4P2O7+NaOH) 

C 
( ) 

 
( )  

C ( ) 

 
. 

 -
  

R2O3 

-
  

 

1 0–10 2,79 0,92 0,92 0,36 0,58 0,64 0,28 0,08 1,87 
10–20 1,08 0,61 0,61 0,47 0,14 3,35 0,06 0,4 0,49 
20–30 1,69 0,94 0,94 0,66 0,28 2,36 0,03 0,91 1,16 

 
17 0–10 2,58 0,28 0,76 0,30 0,46 0,65 0,26 0,04 0,04 

10–20 1,08 0,03 0,20 0,14 0,06 2,33 0,05 0,09 0,09 
20–30 1,10 0,01 0,17 0,12 0,05 2,40 - 0,12 0,12 
 

      ,   -
      ,  

      ,    -
     .  

       -
  .    39 %-43 %  .  -
 – - ,     

.  
   ,    

 ,  ,     
   ,      .  

 
1. , . . . . : , 2001. . 29–53.  
2.     .  : , 2004. 235 .  
3.  / . .  [  .]. 2-  ., .  . . : , 1967. 583 .  
4.   . . : . -  . . . , 2008. 182 . 

HUMUS STATE OF ALLUVIAL SOILS OF THE VOLGA-AKHTUBA FLOODPLAIN 

E. A. Masova, A. M. Lucenko 
Astrakhan State University, Astrakhan, Russian Federation 

pro100-ekaerina@mail.ru 

The main and only source of energy for the vital activity of soil microflora and biota is hu-
mus. The aim of the work was to study the total carbon content of humus, its fractional composition 
of alluvial soils of the Volga-Akhtuba floodplain of the Astrakhan region. To achieve this goal, we 
studied the indicators of the humus state and revealed the patterns of distribution of mobile and sta-
ble humus compounds in the studied soils. The humus state was determined by the following indi-
cators: the carbon of humus according to the method of I. V. Tyurin [3] in the modification of V. M. 
Simakov; the group and fractional composition of humus according to the accelerated method of M. 
M. Kononova and N. P. Belchikova [1].   
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1. Models of Winter Wheat Yield Based on Calcareous Chernozem Fertility Parameters / O. 

A. Biryukova, D. V. Bozhkov, T. M. Minkina, A. M. Medvedeva, I. I. Elnikov // American Journal 
of Agricultural and Biological Sciences. 2015. Vol. 10, N 4. 186–196. 
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2. Heavy metal content of vegetables irrigated with mixtures of wastewater and sewage 
sludge in Zimbabwe: Implications for human health / M. Muchuweti, J. W. Birkett, E. Chinyanga, 
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THE CONTENT AND DISTRIBUTION OF TRACE ELEMENTS IN THE 
AGROCENOSES OF WINTER WHEAT WITH USE OF RESOURCE-SAVING 

AGROTECHNOLOGIES 

A. M. Medvedeva, O. A. Biryukova, A. V. Kucherenko 
Southern Federal University, Rostov-on-Don, Russian Federation 

medvedeva.estelior@yandex.ru 

The paper represents an analyzing the effect of various agricultural techniques (including re-
source-saving technologies) on the mobility and profile distribution of lead, zinc, and copper in 
Haplic Chernozem. There is no significant influence of resource-saving tillage technology on the 
total Pb content. Still this cultivations promote the growth of the total Zn and Cu content depending 
on the cultivation method (by 26 % Zn, 34 % Cu at minimal tillage, and 28 % for both elements us-
ing No-till in Ap horizon). The use of resource-saving agricultural technologies increases mobile 
Pb, Zn and Cu compounds in soil (almost by 1.5–2.0 times for Cu and Zn in the Ap horizon com-
paring to plowing). However, this amount of micronutrients is still insufficient for full-fledged plant 
nutrition. The study results suggested that there is a need to increase the amount of Cu and Zn ferti-
lizers applied to the soil with resource-saving cultivation technologies.  
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CONTACT ANGLE BEFORE AND AFTER CHEMICAL MODIFICATION  
OF THE SOLID PHASE OF THE SOIL 

E. Yu. Milanovskiy, Z. Tyugai 
Lomonosov Moscow State University, Moscow, Russian Federation 

 milanovskiy@gmail.com, zemfira53@yandex.ru 

Soil wettability affects a wide range of processes, including: infiltration, predominant flows and 
surface runoff, migration of substances, and ecology of the habitat of flora and fauna. Determination of 
the surface wettability of the soil solid phase, how it depends on the chemical composition of the sur-
face, is a serious problem. Using humus-accumulative horizons of chernozem and red ferralitic soil as 
examples, our study shows that chemical modification of the surface of the soil solid phase causes a 
change in its wettability. An increase in the contact angle of wetting after successive removal of non-
silicate forms of iron causes a relative accumulation of hydrophobic components of humic substances. 
Removal of organic matter causes an increase in surface wettability during its secondary hydro-
phobization after successive extraction of amorphous and crystallized forms of iron.  
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LAND RECLAMATION IN THE REPUBLIC OF LITHUANIA 

O. Miseckaite 
Institute of Water Resources Engineering,Vytautas Magnus University Agricultural Academy, 

Kaunas, Republic of Lithuania, otilija.miseckaite@vdu.lt 

Lithuania is located in a climate of excessive humidity, where the amount of precipitation 
exceeds evaporation by approx. 32 %. Consequently, land reclamation, especially drainage, is nec-
essary to obtain high and stable yields. In total, there are 3,003,239 ha of reclamation areas in Lith-
uania, there are about 1,591,842 km of drainage. The average farm area in Lithuania is about 15.6 
hectares. In 2018, the gross agricultural production was produced for 2.4 billion Eur (2.91 % of 
gross domestic product, in 2019–2,96 %).  
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THE EFFECT OF MINERAL FERTILIZER AND BIOLOGICAL STIMULATOR  
ON THE CONTENT OF EASILY HYDROLYZED NITROGEN IN THE CULTIVATION 

OF SPRING WHEAT 

M. A. Mikhailets 
Krasnoyarsk State Agrarian University, Krasnoyarsk, Russian Federation 

mikhailets_ma@mail.ru 

In a field experiment on leached chernozem of the Krasnoyarsk forest-steppe, the dynamics 
of easily hydrolyzed nitrogen in the cultivation of spring wheat was studied against the background 
of the use of protective agents, mineral fertilizers and a biological stimulant. It is shown that the 
content and seasonal dynamics of easily hydrolyzed nitrogen compounds are determined by meth-
ods of intensification of spring wheat cultivation, temperature and humidity of 0–20 cm of the soil 
layer. The best conditions for the accumulation of easily hydrolyzed nitrogen were formed when 
ammophos was introduced into the soil at a dose of N12P50 (355 kg/ha).   



483 

 634.41:631.445.4:631.459.01 

     
   -  

  

. . , . .  
     , ,  

nechaeva@issa-siberia.ru 

 ,  ,    
         , 

      ( )  
    - , , -

          -
      ,   , 

   .        
     ,  -
    ,   -

 .        
  ( )  ,   -

          -
,       ,   
     .    – 

    (Ca2+, Mg2+, K+, Na+)   
          
 .  

  .      
  ,     

 -   ;  –    
  ( ).   ,  -

      16–25 %     -
  [7].       
       0  9,5°   -
 : , -, -  , . -

        -
    1°.          

  1–2°   ;    ,  
  3°, – -   .   -

      .   – -
       [1],  

  -   [5] 
 Luvic Greyzemic Chernozem [10].      

  10    .  



484 

       2009 .   
  2014 .,       

 .        
   -     -

    [3; 6; 9  .].  
      ( ) 

    -    ;  -
 (Ca2+, Mg2+, K+, Na+) –    1   CH3COONH4  -

  :   1:10 (  );   -
 ( ) –      :  

 1:2,5.     -  . -
      Microsoft Office Excel 2010  

SNEDECOR V.5.80.       
      = 0,05.  

   
       

   ( + ),    -
 ,        ,  -

    .     
(   )  ,   -

          
  47–51  [7].  

        
  55 ,  -, -    – 49, 35 

 20  .       
  (  < 0,01)    ,    -

  ( .).       
   .       

   10–30 ,       
-  .      
   174 / ,  -,    -

 – 164, 150  81 /  .      -
      – 205 / .     

2009–2010 . [6; 9]     0–50    -
 :         265–

345  200–280 / ,       185  335 
/ .        

  -     , ,   
,     (  -

    20 )       
 ,      -

.  
  



485 

 
        

,  
  1   , 

    
I II III IV V  2  

, % 
0–10 2,59 2,99 2,20 1,97 1,92 2,334( )  

 -
  

 1 % 

10–20 2,62 2,63 2,02 0,95 2,22 2,088 
20–30 1,65 1,70 1,92 0,48 2,27 1,604* 
30–40 0,80 0,68 0,71 0,35 1,89 0,886* 
40–50 0,64 0,59 0,47 0,30 1,47 0,694* 

 
3,  

1,660 
( ) 

1,718 1,464 0,810* 1,954   -
   1 % 

, ( ) 2+/  
0–10 17,5 19,8 18,6 18,6 18,6 18,62( )  

 
 

  
1 % 

10–20 18,0 19,2 18,6 16,3 19,8 18,38 
20–30 15,8 14,2 18,0 15,2 19,2 16,48* 
30–40 13,0 10,2 11,9 14,7 15,2 13,00* 
40–50 13,0 10,2 10,8 14,7 14,7 12,68* 

 
,  

15,46  
( ) 

14,72 15,58 15,90 17,50   -
 

, ( ) Mg2+/  
0–10 2,24 1,91 1,91 1,91 1,91 1,976( )  

  
 

  
5 % 

10–20 1,91 1,91 1,91 1,91 1,58 1,844 
20–30 1,91 2,07 1,91 2,07 1,58 1,908 
30–40 1,91 1,42 1,25 2,07 1,42 1,614* 
40–50 1,91 1,42 1,42 1,91 1,91 1,714 

 
,  

1,976 
( ) 

1,746 1,680* 1,974 1,680*    -
   5 % 

, ( ) +/  
0–10 0,32 0,40 0,32 0,30 0,32 0,332( )  

 
-

 

10–20 0,32 0,32 0,31 0,30 0,28 0,306 
20–30 0,26 0,21 0,26 0,38 0,25 0,272 
30–40 0,28 0,21 0,21 0,39 0,21 0,260* 
40–50 0,32 0,24 0,25 0,36 0,20 0,274 

 
,  

0,300 
( ) 

0,276 0,270 0,346 0,252    -
   5 % 

, ( ) Na+/  
0–10 0,06 0,07 0,06 0,09 0,07 0,070( )  

  
 

  
5 % 

10–20 0,07 0,07 0,06 0,09 0,06 0,070 
20–30 0,08 0,07 0,06 0,09 0,06 0,072 
30–40 0,09 0,08 0,06 0,11 0,06 0,080 
40–50 0,11 0,08 0,06 0,11 0,06 0,084* 

 
,  

0,082 
( ) 

0,074 0,060* 0,098* 0,062*   -
   1 % 

. 1 –  : I – , II, III  IV – , -  , V – -
. 2 –    (  )     ( )    0–10 . 3 – 

   (  )     ( )   . * –  
  05.  

  



486 

     -
  (  = 6,5–7,2),      

 .       
  ( . .),    

  . ,       -
 (Ca2+, Mg2+, K+, Na+)        

85–91 %,  – 7–13,  – 1,2–2,3,  – 0,3–0,7 %.    -
          : 

Ca2+ > Mg2+ > K+ > Na+.  
   Ca2+      
     ( <0,01)   

 ( . .).    Mg2+  +  -
      ,      
.    Na+      

     ,    .  
   (0–30 )     Ca2+  Mg2+ 

   16,7–19,2  1,69–2,02 ( )/ ,  -
  (15,1–20,0 ( ) 2+/ )   (1,1–2,0 ( ) 

Mg2+/ )  [2].       
13,3–15,4  2 /100 ,       

    [8].  
       

         
(2009–2010 .)    ,    -

      . ,   0–30  -
   Ca2+  16,9, Mg2+ – 1,5, + – 0,4 ( )/  

[6].          0–30  
        

  2+ 20,5  16,8 ( )/       , 
 Mg2+ – 4,0  2,8,  + – 0,51  0,40 ( )/   [3].  -

  1968–2000 . [7]   2+    
(0–20 )      

        38,3,  -  -
 – 32,0  24,0 ( )/ .     -

      -
   .     

        ,    -
   ,       

  .   ,     
           

      ,      
 « »      [4].  

 ,      
    ,  -

        
 .       -



487 

  –  85  91 %     (Ca2+, Mg2+, K+ 
 Na+).        -

         
      -

       -
  -   .  

 
1.      / .: . . , . . , 

. . , . . , . . , . . . . : , 1977. 224 .  
2.        

   . . : , 2003. 240 .  
3.           -
   / . . , . . , . . , . .  // -

   . 2019. . 2,  4. . e91. https://doi.org/10.31251/pos.v2i4.91 
4.  . .,  . .     -

    // . 2020.  4 (115). . 24–28. 
https://doi.org/10.25680/S19948603.2020.115.07 

5.    . . : . -  . . . , 2008. 182 .  
6.    -     -

 / . . , . . , . . , . .  // . 
2013.  11. . 1397–1408.  

7.  . .,  . .       
  .  : -   , 2009. 349 .  

8.  . .,  . .       
  //  . 2016.  2. . 9–13.  

9.  . .,  . .,  . .   -
          // . 2014. 
 1(76). . 21–23.  

10. IUSS Working Group WRB. World Reference Base for Soil Resources International 
soil classification system for naming soils and creating legends for soil maps. World Soil Resources 
Reports N 106. FAO, Rome, 2014. 181 . 

CONTENT OF EXCHANGEABLE CATIONS IN SOILS WITHIN EROSIVE 
AGROLANDSCAPE IN THE SOUTHERN WEST SIBERIA 

T. V. Nechaeva, O. P. Yakutina 
Institute of Soil Science and Agrochemistry SB RAS, Novosibirsk, Russian Federation 

 nechaeva@issa-siberia.ru 

The aim of the work is to compare the content of exchangeable cations (Ca2+, Mg2+, K+, and 
Na+) and organic carbon in Luvic Greyzemic Chernozem with different degrees of soil erosion in 
the southern part of Western Siberia. The study was located on the southern slope, where, according 
to the slope inclination (from 0 to 9.5°), there were found non-eroded, slightly-, moderately-, 
strongly and drift soil. Despite the long-term extensive land use and the absence of a complex of 
anti-erosion measures, the negative consequences of erosion processes were most clearly reflected 
in the strongly eroded soil. The reserves of humus in the 0–50 cm layer of non-eroded soil account-
ed 174 t/ha, in the slightly, moderately, strongly and drift soil – 164, 150, 81 and 205 t/ha, corre-
spondingly. The main exchange positions in the soil absorbing complex were occupied mainly by 
calcium – from 85 to 91 % of the total amount of cations. With increasing depth, the Ca2+ content 
decreased. There were no statistically significant differences in the content of Mg2+ and K+ both in 
depth and in the degree of soil erosion.   
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FERTILE QUALITIES OF ABANDONED SOILS OF YAMAL REGION 

T. I. Nizamutdinov1, E. V. Abakumov1, E. N. Morgun2 
1 St. Petersburg State University, St. Petersburg, Russian Federation 

 timur_nizam@mail.ru, e_abakumov@mail.ru 
2 Arctic Research Center of the Yamal-Nenets Autonomous District,  

Salekhard, , Russian Federation, morgun148@gmail.com 

The investigation of abandoned soils of the Arctic regions is especially relevant in the 
framework of modern agricultural re-development of the northern territories. The work presents the 
results of studies on the content of the major nutrients (available forms of phosphorus, potassium 
and nitrogen) in abandoned agricultural soils and some background soils of Yamal region. On the 
basis of the work done, we can conclude that soils in permafrost conditions are able to save their 
fertile qualities, even after a 20-year period of abandonment.  
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BACKGROUND CHARACTERISTICS OF SOILS OF MINERAL-RAW MATERIAL 
BASE WITHIN TUNDRA ZONE (TIMYR PENINSULA) 

S. V. Ovsyannikova, V. P. Seredina 
Kuzbass National Technical University, Kemerovo, Russian Federation 

sv_ovsyannikova@mail.ru 
National Research Tomsk State University, Tomsk, Russian Federation 

 seredina_v@mail.ru 

The article analyzes the monitoring studies of the territory located in the Taimyr Dolgan-
Nenets district of the Krasnoyarsk Territory, the Taimyr Peninsula. The main prevailing soil types 
of the study area are determined. Their physicochemical, agrochemical state is considered. Conclu-
sions are made about the state of the soil cover of the research area, its qualitative characteristics, 
and the level of fertility; recommendations.   
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ASSESSMENT OF THE DEGREE OF POLLUTION OF THE RIVERS OF THE VSEVO-
LOGA REGION 

I. I. Podlipsky, K. V. Osipov 
Russian State Pedagogical University named after A. I. Herzen 
 St. Petersburg, Russian Federation, rere.osipov@gmail.com 

The article examines the features of pollution of the rivers of the Vsevolozhsk district of the 
Leningrad region. The main causes of pollution, sources of emissions and the degree of pollution of 
water bodies are considered.  
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Avance 400 WB        
  .     Pb, Zn, Cu  Ni -

        
Pb(NO3)2, ZnCl2, CuSO4, NiSO4  ,  20  KNO3   5. -

       
       0,4 / , 0,8 / , 2 /   

4 /    :   1:125.   -
        – 

4 / .        
-  .  

      13  , 
          

      
,         

.   C      
 7,38 %,       9,39 %.  

         -
 ,     – 4,67  0,2 % .  

     (Pb, Zn, Cu, Ni)   
    .  

   .  
 

          
  

 KL, /  Qmax, /  R R2 

Cu 4,51±1,93 286,47±32,67 0,982 0,853 
Pb 7,35±2,71 318,2±22,88 0,992 0,984 
Zn 0,60±0,33 224,96±58,50 0,981 0,962 
Ni 3,20±0,45 136,77±5,36 0,997 0,994 

 
   ,   KL   : 

Pb2+ > Cu2+ > Ni2+ >> Zn2+,   Qmax  : Pb2+  Cu2+ > Zn2+ > Ni2+. -
,      Pb2+  Cu2+.  

Zn2+       , , -
     .  -
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OXIDATIVE INCREASING OF THE ADSORPTION CAPACITY OF HUMIC ACIDS 
WITH RESPECT TO HEAVY METALS 

L. V. Perelomov1, Y. M. Atroschenko1, D. L. Pinsky2 
1Tula Lev Tolstoy State Pedagogical University, Tula, Russian Federation 

perelomov@rambler.ru 
2Institute of Physico-Chemical and Biological Problems of Soil Science RAS 

Pushchino, Russian Federation 

The absorption of Pb, Zn, Cu, and Ni by natural and oxidized by potassium persulfate humic 
acids isolated from peat has been studied. The adsorption of the studied heavy metals is satisfactori-
ly described by the Langmuir equation with maximum adsorption values of 318.2 mmol/kg, 286.5 
mmol/kg, 225.0 mmol/kg and 136.8 mmol/kg for lead, copper, zinc and nickel, respectively. Oxida-
tion of natural humic acids with potassium persulfate leads to an increase in the number of carboxyl 
groups, as well as an increase in the content of ketone and quinoid fragments in their composition. 
Oxidized humic acids absorb a haigher amount of heavy metals compared to the natural organic 
substances.  
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     -
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  36 %    ;   93 %  
  [1].      

         
    ,   
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      ( ,   ) 
 ,       
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 .  1      
180     [3].  

     -  -
        2016–2018 . 

  «   »      
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        -
 .        120000 .  

   - , , 
-    -  , -

   0,4   .      
(  ,  )       

     . -
      : -

    ,        
,   :  26207-91,  26487-85, 

 26490-85,  26483-85,  26107-84 
    : 

1.  / ; 2. 40 /       
       -

    .    -
 ,         -

  6,2 (2016 .)  18,6 (2017 .); P2O5  7 (2016 .)  14,3; K2O  5,8 
(2016 .)  19,6 (2017 .); CaO  5,79 (2016 .)  10,7 (2018 .); MgO  5,2 
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(2016 .)  12,60 (2017 .) / ; Zn  129,4 (2016 .)  569,4 (2017 .); Cu  
43,3 (2016 .)  99,1 (2017 .); Mn  109,7 (2018 .)  434,6 (2017 .); Pb  4,2 
(2016 .)  19,7 (2017 .); Cd  0,0 (2016 .)  0,14 (2017 .).  

    ,     -
         ,   

 ,         -
    ,    , -

,      .  
           

      (186–311 / ),   
   (144–223 / ),    (0,54–

1,28 / )      (2,39–4,66 / ),  -
  (171–197 / ),   Pb (3,22–5,00 / ), 

     Cd (0,022–0,170 / ).  
 40 /        -

 - , -     
  .   [4] ,    

      (261 / )   -
    (186–320 / ).   -

    ,   
22,71 %,     .  

    (182 / )   (3,96 / ),  
  (1,34 / ),    -

(209 / ),   (3,71 / )   (0,07 / ). 
         

  ,    -
     – 16,55 %      

-95,81 % ( . 1).  
 1 

  -  - , 
         

 P2O5 K2O Cu Zn Mn Pb Cd 
M+-m 261+-59,2 182+-50,1, 1,34+-0,50 3,96+-1,61 209+-34,6 3,71+-1,16 0,07+-0,06
Lim 186–320 123–256 0,54–1,90 2,39–6,73 171–265 2,17–5,19 0,02–0,17 
V % 22,71 27,62 37,07 40,68 16,55 31,14 95,81 

  
    -  -
,        -

    (  ).     
       N80P70K120,    

N70  .         -
     (266–391 / )   (346–

412 / ),      (1,57–3,15 / ),   -
   (4,23–17,5 / ),    -
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  (257–423 / ),       
.  

    -  - , -
-     -  : -
    49,7 /    2016 ., 6,7 /   2017 .,   

19,4 / .  2018 .;    169 /   2016 ., 94 /   2017 ., 
187,5 /   2018 .,     0,92 /   2016 ., 0,33 

/   2017 .   0,16 /   2018 .,     7,26 
/   2016 .,  1,53 /   2017 .   1,30 /   2018 .,  -

   52,68 /   2016 .,  44,6 / .  2017 .,   135,46 
/   2018 .,    0,93 /   2016 .,  0,90 /   2017 . 

  1,74 /   2018 .,     0,034 /   
2016 .  0,061 / . 2017 .   0,092 /   2018 . ( . 2).  

 2 
  -  - ,  

-         

  
/  

    

2016 2017 2018 2016 2017 2018 
P2O5  391,0 266,0 299,0 341,30 259,30 279,60 
K2O  346,0 412,0 359,0 177,00 317,90 171,50 
Cu 3,0 3,15 1,57 1,60 2,23 1,240 1,44 
Zn 23,0 17,5 4,72 4,23 10,24 3,19 2,93 
Mn 80,0 298,0 257,0 423 245,32 212,40 287,54 
Pb 6,0 5,70 3,18 6,30 4,77 2,28 4,56 
Cd 0,50 0,164 0,178 0,193 0,130 0,117- 0,101 

 
 ,       -

      (306 / ),   
  (297 / ),    (1,87 / )  

(287 / )  ,    ,  -
  (7,14 / ),        

  (2,93–17,51 / )    80,41 % 
( . 3).  ,     -

     , . .     
     .  

 3 
  -  - ,  

      
 P2O5 K2O Cu Zn Mn Pb Cd 

M+-m 306+-51 297+-100 1,87+-0,71 7,14+-5,74 287,21+-
73,24 

4,47+-1,51 0,15+-0,04 

Lim 259–391 172–412 1,24–3,15 2,93–17,51 212–423 2,28–6,30 0,10–0,19 
V % 16,66 33,66 37,88 80,41 28,58 33,85 24,82 
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4.  . .       Statistica, 

Views  MS Excel:       / 
. . , . . .  : , 2015. 138 .  
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 28  25.02.2004.  

THE FINAL FERTILITY DERNOV-PODOLSATION CORYCONSALS  
OF THE WORLD WHEN THE APPLICATION OF THE CURIC POMENS OF 

T. F. Peaches, M. V. Tsareva 
Belarusian State Agricultural Academy, persikova52@rambler.ru 

When applying 40 t/ha of chicken litter under winter wheat on the turf-sub-salt medium-
cultural, The soil before it is harvested in the soil remains high in the content of mobile phosphorus 
(261 mg/kg), the average content of movable potassium (182 mg/kg), and zinc (3.96 mg/kg), low 
movable copper content (1.34 mg/kg), high movable manganese (209 mg/kg), background lead 
(3.71 mg/kg) and cadmium (0.07 mg/kg).  

Spring rape, after winter wheat, with a mineral system of fertilizer well cleans the soil; the 
content of mobile phosphorus is reduced by 6.7 and 49.7mg/kg, potassium content by 94 and 187.5 
mg/kg., the content of mobile copper. 0.16 and 0.92 mg/kg, 1.30 and 7.26 mg/kg movable manga-
nese content at 44.6 and 135.46 mg/kg, lead content at 0.90 and 1.74mg/kg, cadmium content at 
0.034 and 0.092 mg/kg. It remains high in mobile phosphorus and zinc but their content does not 
exceed MAC. Manganese content is high (287 mg/kg) and significantly higher than MAC 
(80 mg/kg).  
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THE HISTORY OF THE FORMATION OF THE COLLECTION OF SOILS  
OF THE FAR EASTERN REGION IN THE CENTRAL SOIL MUSEUM  

BY V. V. DOKUCHAEV 

E. A. Rusakova 
Central Soil Museum by V. V. Dokuchaev – Branch of the Federal Research Centre  

“V. V. Dokuchaev Soil Science Institute”, Saint Petersburg, Russian Federation 
el.rus@mail.ru 

The article contains information about the formation of a collection of soil monoliths of the 
Far Eastern region in the collection of the Central Soil Museum by V. V. Dokuchaev. It contains 
data on authors and sources of soil samples for the period almost 115 years.  
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BIOLOGICAL PRODUCTIVITY OF AGRICULTURAL SOILS OF TUVA  

A. D. Sambuu, M. K. Naazhyk, V. A. Novozhakov, S. S. Dundup-ool, A. V. Iondan 
Sh. M. Ondar, S. Yu. Sarlyk-Dege, H. O. Sat 

Tuvinian Institute for the exploration of natural resources SB RAS 
Kyzyl, Russian Federation, sambuu@mail.ru  

Tuvan State University, Kyzyl, Russian Federation 

The soils of Tuva, in comparison with the soils of other regions, have a reduced content and 
reserves of humus, a small thickness of the humus horizon, where the main part of the humus re-
serves is concentrated in chestnut soils (64 % of the reserves in arable soils). The main carbon pool 
in agrocenoses is concentrated in the soil. In comparison with Khakassia and the Krasnoyarsk Terri-
tory in the steppe zone, the low yield of field crops causes low carbon reserves in the products.  
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COST EVALUATION OF ECOSYSTEM SERVICES OF URBAN LANDSCAPES 

O. V. Semenyuk, G. V. Stoma, K. S. Bodrov 

Moscow State University named after M. V. Lomonosov, Moscow, Russian Federation 
olgatour@rambler.ru 

The methodological approach developed by the authors allowed to estimate the unit cost of 
elementary urban landscapes of Moscow and rank their value: residential  park and recreational 

 residential and transport. The benefits provided by the natural block of landscapes (providing 
and regulating services) are comparable or more valuable than cultural ones. The contribution of 
soil to the value of ecosystem services in urban landscapes was estimated, which is 20–30 times 
higher than that of green spaces. Some soil services (for example, preservation of the natural soil 
profile) can be considered invaluable due to the difficulty of renewing this natural resource.  
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FACTORS OF SOIL COVER DIFFERENTIATION IN MAN-CAUSED LANDSCAPES  
OF ANTHRACITE-MINE DUMPS 

N. A. Sokolova 
Institute of Soil Science and Agrochemistry SB RAS, Novosibirsk, Russian Federation 

nsokolova@issa-siberia.ru 

As a result of the development of anthracite deposits, rocks that do not correspond to the 
natural environment are brought to the open surface. Such man-caused ecosystems are very dynam-
ic and are subject to primary syngenetic successions from the moment of the end of the dump fill-
ing. At the same time, the nature of the formation of soil and vegetation cover depends on various 
factors. The composition of the soil cover and the ratio of different types of young soils in the areas 
of filling of dense and loose rocks, flattened and bumpy areas differ. The leading factors of soil 
cover differentiation are the initial lithological heterogeneity of overburden and host rocks forming 
the dump; the degree of expression of the microrelief associated with the method of surface for-
mation, and exogenous processes of redistribution of fine-grained soil, as well as the irregular set-
tlement of the substrate by higher vegetation.  
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DYNAMICS OF FERTILITY OF SOILS IN AROUND AND LANDS  
OF THE REPUBLIC OF TYVA 

O. A. Sorokina, D. S. Ondar 
Krasnoyarsk State Agrarian University, Krasnoyarsk, Russian Federation 

geos0412@mail.ru 

The materials of the last two cycles of agrochemical survey of fallow and arable soils of the 
most agriculturally developed objects: the “Sosnovskoe” and Tandinsky kozhuun, are generalized in 
comparison with the materials of the survey as a whole in the Republic of Tyva. A significant de-
crease in the areas of the deposit by the last cycle of the survey was established due to their repeated 
development into arable land. According to agrochemical indicators, it was recorded that initially 
low-fertile degraded arable land was removed into the fallow. During the period of stay in the fal-
low, the content of humus significantly increased in the soils of the Sosnovskoe and Tandinsky ko-
zhuun. There was no significant increase in the humus content in the soils of the Tyva republic, 
which did not have time to restore fertility during this time. Between the survey cycles, a decrease 
in the supply of mobile phosphorus in the soils of all objects was noted, due to an acute shortage of 
phosphorus fertilizers, and an increase in the supply of exchangeable potassium, especially in arable 
soils due to “plowing”.  
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POSSIBLE BIOCHEMICAL MECHANISM OF ADAPTATION  
OF SOIL MICROMYCETES TO CHEMICAL POLLUTION 

E. V. Fedoseeva, V. M. Tereshina, O. A. Danilova, E. A. Ianutsevich, V. A. Terekhova 
Pirogov Russian National Research Medical University, Moscow, Russian Federation 

Federal State Institution “Federal Research Centre “Fundamentals of Biotechnology” RAS  
Moscow, Russian Federation 

Lomonosov Moscow State University, Moscow, Russian Federation 
elenfedoseeva@gmail.com 

In contaminated soil, the structure of fungal complexes changes: the abundance and frequency 
of occurrence of opportunists, including melanin-producing forms, increases. One of the approaches 
to understanding the adaptation mechanisms of melanin-producing fungi to soil pollution is associ-
ated with lipid and carbohydrate profiles. The composition of soluble carbohydrates of the cytosol 
and lipids in the growth dynamics of the soil melanin-producing phytopathogenic fungus Alternaria 
alternata was analyzed. The amount of sterols, phosphatidic acids and other characteristics suggest 
a higher adaptive potential of phytopathogenic A. alternata to pollutants. General adaptations of 
melanin-producing fungi are discussed. 
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MAPPING OF ERODIFICITY OF SOIL COVER BASED ON HISTORICAL ANALYSIS 
OF CHANGES IN THE INTENSITY OF SOIL EROSION THROUGH TIME  

(CASE STUDY OF ELDIGINO, MOSCOW REGION) 

D. V. Fomicheva, A. P. Zhidkin 
Dokuchaev Soil Science Institute, Moscow, Russian Federation 

daria_fomicheva@bk.ru 

Mapping was carried out of the degree of soil erosion, altered by the impact of historical 
fluctuations in factors and rates of soil erosion at a key site in the Moscow region. The conducted 
historical analysis of the change in factors indicates that the most dynamic of them turned out to be 
the arable land area. The study showed that the high erosion potential of the soils was compensated 
for by the low erosion potential of the relief, as a result of which strongly eroded soil groups did not 
form on the study area.  
  



537 

 631.4 

  -   
. -   « » 

. . 1,2, . . 2, . . 3,4, . . 4 

1   . . .   , , , war_ker@mail.ru  
2   , , , lopatovs@gmail.com 

3   , , , tetkachuk@yandex.ru 
4     « » 

.  , , bagul72@mail.ru 

  –  ,     -
 ,  ,      [3; 10].  -

     « » 
 . -    ,   -

  [1; 12].      [13; 
14; 17],   ,   , -

   –      
  - .    , -

   (100–150    )  -
 .     

        -
   . -  [2; 5; 18].   

    ;   -
        [9; 12; 15].  

       
, -  ( - ) , -

  , -     
     [6; 16].   -
    -     -

  ,    [1].  
   2013 .     

,         . 
     . -   -

-   (  )  - .  -
    ,        -
.  

       -
   [19].  

 -1    .    -
  .  

S(g),f,ca 0–10    , , ,  
- , ,  ,  

,    10 % HCl,    ,  -
  – .  



538 

SSg,f,ca 10–20         -
   , , ,  -

,  , :  , 
:  ,    10 % HCl.  

 -2   100    -1   . 
  , .  

S(g),  0–20 – -       , 
, ,  - , , 

  ,  ,    10 % 
HCl,  ,    ,   -

 – . 
SS(g,f),  20–40 –       , 

 -  , , ,  -
, ,  ,  , 

   10 % HCl.  
 -3      . - .  

 :  , ; :  , -
,  .  

Sca 0–10 – -       , 
, ,  - , , 

  ,  ,    10 % 
HCl,  ,    ,   -

 – . 
SSca 10–20 –        , -

,  ,  ,  , -
, :   ,  ,  

 10 % HCl,      ,   – -
. 

SS[AJ]ca 20   –  ,   -  , 
, ,  - , , -

 ,  ,    10 % HCl.  
 -4     . - .   
  , ;  :  , -

,  .  
Sca 0–4 – -    , , , -

 - , ,    
:  ,    10 % HCl,  -

  ,    ,    – 
. 

[AJ]s,ca 4–22 – , ,  ,  -
, ,  ,  ,  

  10 % HCl,      ,  -
 – . 

[BMK]ca 22–28 – - , , ,  -
, ,   ,  -



539 

,    10 % HCl,    ,  -
 – .  
 28–46 – , , ,  - , 

,   ,  ,  
  10 % HCl.  

  -     -
   :   –  -

,    . . ,  -
  . . ,    . . , -
      1:5 [4; 11].  

   ,    
   ( -1  -2)   ,   

.   -3  -4       
     ( .) 
 

 
-1 -2 -3 -4 

.      . 

 
 

  -1      
 .      –  

Na+,   – Cl , SO4
2 , HCO3 .   , -

   ,   ( . 1).   -
    ( ); : : S(g)f,ca-

SSg,f,ca-Gs,ca.  
    -2    -

 ,       . 
    Na+,    – SO4

2 , HCO3 . 
  ,       

.       ( ); : 
: S(g),ca-SS(g,f)ca-GSca.  

  



540 

 
 -       

  
 

, 
 . 

Ca 3, 
% 

, 
% 

CO3  HCO3 Cl  SO4
2  Ca2+ Mg2+ Na+ K+ 

/100   
 -1.   ( ) 

S(g),f,ca 0–10 9,54 5,81 0,6 1,0 6,28 8,09 6,37 0,14 0,1 21,4 0,13
SSg,f,ca 10–20 8,98 6,92 1,3 0,4 5,5 9,7 4,03 0,14 0,07 19,3 0,09

 -2   ( ) 
S(g),ca 0–20 8,77 8,89 0,4 0,1 5,36 0,7 3,49 0,88 2,99 5,1 0,64
SS(g,f),ca 20–40 9,18 7,83 0,6 0,4 6,6 0,38 4,35 1,42 2,95 6,4 0,95

 -3.   ( ) 
Sca 0–10 9,48 3,89 0,9 1,0 6,98 5,9 7,54 0,45 0,26 20,6 0,1 
SSca 10–20 7,94 0,18 1,2 0,0 1,02 0,32 0,03 0,19 0,18 1,0 0,05
Gs[AJ]ca 20–50 9,43 3,61 1,6 0,84 6,24 3,32 4,8 0,31 0,5 14,2 0,15

 -4.   
Sca 0–4 9,71 8,71 1,1 - - - - - - - - 
[AJ]s,ca 4–22 8,84 9,12 1,2 2,9 12,3 7,08 8,0 0,32 0,31 29,5 0,17
[BMK]ca 22–28 8,93 3,25 2,8 0,08 6,4 3,16 4,77 3,54 1,13 9,2 0,57

: «-» –  .  

  -3         
  .  : Na+, SO4

2 , HCO3 , Cl .  
     ( ); : : Sca-

SSca-Gs[AJ]ca.  
    -4     -

    .   Na+, SO4
2 , HCO3 , Cl . 

   :  ; : : Sca-
[AJ]s,ca-[BMK]ca-Cca.  

 ,  ,    , 
   ,   , 

   .     
   .   ( -

)       ,    
 –   .  

 
1.        / . . . . . : 

, 1997. 48 .  
2.          -

 / . . , . . , . . , . . , . . , 
. .  //    . 2015.  3. . 126–137.  

3.  . .,  . .      // -
. 1968.  11. . 3–15.  

4.  . .      . . : , 2006. 400 .  
5.  . .  . . : , 1962. 352 .  
6.   (      
).  : . - . . - , 1968. 186 .  



541 

9.  C. .        
 -   //   . 2017.  5. 

. 95–100.  
10.    / . . . . , . . . . : -

, 2006. 854 .  
11.  . .     ,   -

. . : -   , 1958. 93 .  
12.   « » / . . , . . , . . -
, . . , . . , . . , . . , . . .  : 

- , 2009. 104 .  
13.      « » / . . 

, . . , . . , . . , . . , . .  // 
-        -

 - -  : . . .  : . . . , 
2012. . 26–31.  

14.  . .  . . : , 1964. 315 .  
15.  . .,  . .      

       //   -
 . 2011.  8. . 97–103.  

16.  . .,  . .    -
 //   . 2013.  1. . 46–57.  

17.  . .,  . .     -
  //   .   :  -

,    . , 2003. . 557–559.  
18.  . .   -   (  -

   -  ) //     -
 . 1975.  44. . 89–96.  

19.      / . . , . . , 
. . , . . .  : , 2004. 342 .  

SALINE SOILS OF THE NORTH-EASTERN COAST THE LAKE BARUN-TOREY  
THE DAURSKY RESERVE (CAPE MYRGEN) 

E. R. Khadeeva1,2, Lopatovskaya O. G. 2, Tkachuk T. E. 3,4, L. I. Saraeva4 
1 Sochava Institute of Geography SB RAS, Irkutsk, , Russian Federation, war_ker@mail.ru 

2 Irkutsk State University, Irkutsk, Russian Federation, lopatovs@gmail.com 
3Zabaikalsky State University (ZabSU), Chita, Russian Federation, tetkachuk@yandex.ru 

4State Natural Biosphere Reserve Daurskii, Nizhnii Tsasuchei, Russian Federation 
bagul72@mail.ru 

On the territory of the Daursky Biosphere Reserve in the Trans-Baikal Territory near the 
lake Barun-Torey forms saline soils. Natural factors of soil formation are as follows: poorly dissect-
ed relief; cryarid climate; steppe vegetation with a predominance of halophytes; carbonate and sa-
linity of the parent rocks contribute to the formation of saline soils. In the study area, the types of 
soils were determined according to the modern classification: Saline sulfide (sor) typical and Saline 
secondary typical. Saline soils are confined to low landforms, shorelines, and lake bottoms, where 
easily soluble salts accumulate. Saline soils have a heavy granulometric composition, a highly alka-
line reaction of the medium, a very low content of humus and a high content of readily soluble salts. 
The physical and chemical properties of soils reflect their genesis and the current state of these 
soils.  
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CHEMICAL CONTAMINATION OF SOILS IN THE MINING AREAS  
OF THE SOUTHERN URALS 

R. F. Khasanova, M. B. Suyundukova, G. R. Ilbulova, G. T. Isanbayeva 
Institute for Strategic Studies of the Republic of Bashkortostan, Sibay Branch 

Sibay, Russian Federation, rezeda78@mail.ru 
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HEAVY METAL SOIL CONTAMINATION ALONG ROADS IN VOLOGDA 

S. M. Khamitova, E. I. Fedchenko, M. A. Ivanova, A. S. Pestovsky 
S. P. Bazyuk, M. V. Timofeev 

Vologda State University, Vologda, Russian Federation, xamitowa.sveta@yandex.ru  
Northern (Arctic) Federal University, Arkhangelsk, Russian Federation, ivanovama1@vogu35.ru 

All-Russian Research Institute of Phytopathology, Moscow, Russian Federation 
aspestovski@mail.ru 

Kolkhoz «Pravda», Anisimovo, Russian Federation 

The problem of soil contamination with heavy metals is urgent. The most susceptible to soil 
contamination along the roads, as exhaust gases from vehicles from the air settle and penetrate into 
the soil. The aim of the study was to analyze the contamination of soils with heavy metals along the 
road from the M8 highway to Vologda Airport. For this study, 11 soil samples were selected.  
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According to the results of the analysis, it can be concluded that in most samples, the total 
content of copper, zinc, cadmium, and nickel does not exceed the UEC, and the mercury content 
does not exceed the MPC. The maximum permissible concentration of lead is exceeded in soil sam-
ples 11 and 9, and the maximum permissible concentration of arsenic is exceeded in soil samples 7, 
8 and 10.  

Using the data of the regional background content of heavy metals in sod-podzolic soils, the 
total indicator of Zc pollution is calculated. The calculated value of the total indicator for the stud-
ied territories ranged from-0.99 to 6.66 units, which, according to the gradation of the assessment 
scale, belongs to the permissible category of soil pollution. The lowest values of the total indicator 
from -0.99 to 1.08 refer to territories 1 and 2; the highest values (more than 5) refer to territories 7, 
9, 10 and 11.  

Thus, it can be concluded that the most polluted soils with heavy metals are found in sam-
ples taken near the M8 motorway. The least polluted samples are those taken in the park near the 
Vologda Airport building.  
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THE IMPORTANCE OF SOIL RESOURCES FOR THE AGRO-INDUSTRIAL  
COMPLEX OF RUSSIA 

D. M. Khomiakov 
Lomonosov Moscow State University, Moscow, Russian Federation 

khom@soil/msu.ru 

The collection, generalization and system analysis of statistical data describing the ecologi-
cal and economic aspects of agriculture and crop production in Russia and the agro-industrial com-
plex as a whole is carried out. The problems of sustainable development of the agricultural sector 
are obvious. It is strongly influenced by non-market factors.  

Since 1992, new socio-economic and weather-climatic conditions, combined with the land 
reform that legalized the market and private ownership of land, have made it possible to determine 
the most suitable territories for conducting effective and cost-effective agriculture, taking into ac-
count the properties and characteristics of arable soils.  

The state of arable soils and the balance of elements of mineral nutrition of plants in agroce-
noses are evaluated. It is proved that the material basis for the growth of crops, were previously 
formed and accumulated resources of soil fertility.  

In Russia, there are no obvious resources to expand and restore the former volumes of arable 
land, close to the level of 1990. The current level of 90–92 million hectares is the limit, taking into 
account that the fallow area should not exceed 10 % of the total arable land, and not 14 %, as it is 
now. So far, the limits of the growth of agricultural and crop production, and, consequently, of the 
entire agro-industrial complex, are due to the annually decreasing fertility potential of Russian ara-
ble soils.  

For the agricultural sector, the question arises about new technologies for obtaining raw ma-
terials, products, goods and/or the need to compensate for the environmental consequences of their 
production, which will determine the competitive advantage. It is impossible to do this without as-
sessing the state of the soil and managing the use of soil resources in “climate-neutral” agriculture 
and “green agrochemistry”.  
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SOIL-ENVIRONMENTAL ASSESSMENT OF POSTPYROGENIC SOILS 

E. Yu. Chebykina, E. V. Abakumov 
Saint-Petersburg State University, Saint Petersburg, Russian Federation 

doublemax@yandex.ru 

New data about a role of forest fires in soil fertility indexes and nutrients regimes formation 
(phosphorus, potassium, ammonium and nitrate forms of nitrogen) was obtained as part of the 
study.  
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CHANGES IN THE CATALASE ACTIVITY OF PODZOLIZED CHERNOZEM  
CONTAMINATED WITH POLLUTANTS, WHEN IT IS DETOXIFIED 

O. V. Chernikova1, Yu. A. Mazhayskiy1, L. E. Ampleeva2 
1Academy of law management of the federal penal service of Russia, Ryazan  

chernikova_olga@inbox.ru, director@mntc.pro 
2Ryazan State Agrotechnological University named after P. A. Kostychev, Ryazan  

venelona@gmail.com 

The soil is an indicator of the general technogenic situation. In terms of the scale of pollu-
tion, as well as the impact on biological objects, heavy metals occupy a special place among pollu-
tants. One of the priority pollutants are Pb, Cd, Zn, Cu. In assessing the ecological state of the envi-
ronment, the study of the soil cover plays an important role. The most informative integral charac-
teristics of the biological activity of the soil are the activity of soil enzymes. In a lysimetric experi-
ment with podzolized chernozem, we studied the change in the biological activity of soil in terms of 
invertase enzymatic activity under the complex influence of heavy metals under conditions of the 
use of detoxification agents. The best sanitizing effect is obtained when using an organo-mineral 
fertilizer system. Changes in the of invertase enzymatic activity can be used to diagnose the effec-
tiveness of the use of various fertilizer systems on soil contaminated by heavy metals.  
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SALINIZATION OF SOILS IN THE TERRITORY OF DIAMOND MINING  
(WESTERN YAKUTIA) 

O. V. Shadrinova 
Diamond and Precious Metal Geology Institute SB RAS, Yakutsk, Russian Federation 

ovshadrinova@gmail.com 

In this paper, the processes of natural and man-made salinization of soils and subsoils in the 
territory of the diamond mining industry in the Western Yakutia are studied. The degree and chem-
istry of salinization were determined according to the methods generally accepted in soil science. 
Cryosols is the dominant soil type. As a result of direct impact on the soil cover within the industri-
al location, the salt composition changes in the soil. It was found that more than 90 % of the sam-
ples from the total sample are salinized, the degree of their salinity is from slight to very saline. In 
general, there is a trend of increasing the area of saline soils of the territory.  
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APPROACHES TO ASSESSMENT OF ECOSYSTEM FUNCTIONS OF TREES  
AND SOILS IN URBAN FORESTS  

O. V. Shergina, T. A. Mikhailova, A. S. Mironova, V. V. Badryanova 
Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russian Federation 

 sherolga80@mail.ru 

Forests in the cities on the Priangaria (Irkutsk, Angarsk, Usolie-Sibirskoye) exposed to at-
mospheric industrial pollution and recreational loads of varying intensity were examined. Scientific 
results have led to the development of a methodological approach for assessing the regulatory eco-
system services in urban forests.  
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SOME FEATURES OF PHYSICAL AND WATER-PHYSICAL PROPERTIES  
OF UMBRISOLS FORMED ON THE TRIASSIC CLAYS SEDIMENTS 

A. P. Shvarov, A. V. Ivanov, Z. Tyugai 

Lomonosov Moscow State University, Moscow, Russian Federation 
ashvarov@mail.ru 

Some properties of soils confined to the landscape of the Northern Uvaly, formed on the 
eluvium of Triassic clays, have been investigated. In field conditions, their hydromorphism and the 
presence of the gleying process were revealed. On the basis of the Schwertman criterion, a quantita-
tive assessment of the degree of soil hydromorphism is given. Analysis of the granulometric com-
position of these soils showed a tendency for an increase in the dispersion of the solid phase of the 
soil against the background of gleying. The data on categories of specific soil surface and contact 
angle of wetting are given. Based on the analysis of the main hydrophysical characteristics of soils 
(WRC), the main soil-hydrological constants were calculated: maximum hygroscopic moisture con-
tent (MG); moisture capillary bond rupture (VRK); the smallest moisture capacity (HB); capillary 
moisture capacity (KV) 
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      .    , , 

,         -
 ,           . -

-     ,     -
,     ,  ,  

    ,    .  
 2 

    ,      ( / )  
      ( ), -  
-  ( ), -   ( ), -  

  ( ),    ( ),   
( ) 

       

    5,23 5,14 3,84 1,94 1,13 1,97 
*    0,135 0,156 0,102 0,072 0,068 0,082 

   -
  4,70 3,30 3,80 1,82 1,31 1,13 

*   -
  0,136 0,111 0,115 0,068 0,058 0,055 

    0,126 0,210 0,120 0,124 0,082 0,124 
: * – 1  1    (1:10).  

 3  
    ,      ( / ) 

        ( ), -  
-  ( ), -   ( ), -  

  ( ),    ( ),   
( )  

       

     14,98 14,64 10,68 4,69 2,20 4,95 
*    0,207 0,334 0,213 0,117 0,085 0,097 

   -
  17,3 11,8 9,80 4,09 1,48 3,03 

*   -
  0,260 0,230 0,220 0,082 0,091 0,107 

     0,261 0,425 0,255 0,245 0,131 0,222 
: * – 1  1    (1:10).  
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MIGRATION AND ACCUMULATION OF URANIUM AND THORIUM 
IN THE FOR ST ECOSYSTEMS OF SOUTHWESTERN PRIBAIKALYE 

S. G. Shvetsov, V. I. Voronin 
Siberian Institute of Plant Physiology and Biochemistry SB RAS 

Irkutsk, Russian Federation 

The content of uranium and thorium in the soils and wood of the forest ecosystems of the 
south-western Pribaikalye was determined. Soils genetically associated with magmatic rocks con-
tained more uranium (5.2 mg/kg) and thorium (15.0 mg/kg) compared to sedimentary rocks (1.1 
and 2.2 mg/kg, respectively). The content of these elements in pine ash was also higher in phytoce-
nosis formed on the products of weathering magmatic rocks – 0.21 mg/kg (uranium) and 0.43 
mg/kg (thorium). On sedimentary rocks, these figures were significantly lower – 0.082 and 0.141 
mg/kg, respectively. The biological absorption rate for gross uranium was highest (0.073) in bu-
rozem typical medium carbonate soil and lowest (0.024) in podzolic noncarbonate soil soil. The 
biological absorption rate of thorium was the highest (0.070) on the burozem typical soil, and the 
lowest (0.017) – on the sod-podzolic typical soil. The average size of thorium-uranium ratio (Th/U) 
was 3.3 for soil-forming rocks, 2.9 for soils and 2.1 for ash. The change of Th/U in the direction the 
soil-forming rock soil trees showed the relative enrichment of the soil and wood by uranium, 
compared to the thorium.   
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  1,82  2,36 %,      0–20  -

  (2,36 %).        -
 2,13 %,       -

 .  
 . 1      -  
     .  

 1 
        , % 

  

 
 

, 
  

, % , 
 

, % 2018 . 2019 . 
    1  5  10  

1 0–20 2,02 2,00 1,94 1,94 0–20 2,36 2,13 1,91 
 20–40 1,50 1,41 1,37 1,35 20–40 2,19 2,01 1,82 
 40–60 0,56 0,54 0,56 0,56 

 

2 0–20 2,29 2,28 2,28 2,26 
 20–40 1,62 1,59 1,59 1,58 
 40–60 0,46 0,45 0,46 0,43 

3 0–20 2,09 2,05 2,06 2,03 
 20–40 0,91 0,88 0,89 0,89 
 40–60 0,37 0,38 0,38 0,39 

 
       

  ,    ,    
  ,  .  ,   0–40  -

    1,3–4 %    ( . 1).  
          -

  2,36  2,19 %   ,  2,13  2,01 % –     
1,91  1,82 % –  .       

   .   0–40      
  30–56 %.       -

         
 ,   .   ,   

  6 %,      .  
        5   

9,75 %   10  –  19,07 %,     0–20  –  8,22 %  
 16,89 %.   10     .  

 . 2      .  
  



583 

 2 
     (0–40 )    , ( / ) 

  

,  
2018  2019  

1  5  10  
    

0–20  46,9 46,8 44,6 45,0 56,2 52,4 48,5 
20–40  36,3 35,0 33,4 33,5 56,1 52,7 49,5 
0–40  83,1 81,8 78,1 78,5 112,2 105,1 98,0 

 
   . 2       

 .         -
 52,4–53,4 / ,    – 48,5–56,2 / .     

   (0–20 )  52,8 /     -
    (52,4 / ).   20–40   -

      39,2 / ,   21 %  
   (49,5 / ).  

   40 –     92 / , 
  112,2 / ,  – 105,1 /    98,0 / .  

        0–40     
  26 %.         
  0,2 %,   0,5 %   2 %.  
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         -

 .  
    -   

  « - » ,      
   -    -

: -        -
          (1,94–2,36 %); 

     40     6–18 % , 
  ;         

2,13 %,       .  

 
1.  . .     . . :  1986. 245 .  
2.         /  . 

. . .  :  : , 2002. 557 .  
3. , . ., , . .      
 //  . 2016.  6. . 10–13.  

4.       /  . . .  . : 
, 2006.  
 



584 

AGROGENIC TRANSFORMATION OF THE HUMUS CONDITION OF SOILS  
OF AGRICULTURAL LANDS IN THE ASTRAKHAN REGION 

L. V. Yakovleva, A. A. Utaliev, A. V. Fedotova, A. Kh. Khasanova 
Astrakhan State University, Astrakhan, Russian Federation 

yakovleva_lyudmi@mail.ru 

Identified features of the humus state of alluvial-meadow medium-loamy soils of agricultur-
al lands in the Astrakhan region, formed on lake-alluvial sediments. It has been stated that humus 
content in the studied soils on arable land and fallow land belongs to soils with low humus content 
(1.82–2.19 %). Humus stocks in the upper horizon of the fallow soils varies in the range 52.4–53.4 
t/ha, in the arable – 48.5–56.2 t/ha that corresponds to low values. In the arable soils down the pro-
file humus reserves decrease sharply by 26 %. Decrease in humus stocks was from 0.2 % (one-year 
fallow) to 2 % (ten-year fallow) in fallow soils. Mechanical processing of soils and rapid minerali-
zation of organic matter in the arable layer cause intensive reduction of humus level.  
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