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Abstract.  The authors conducted research to identify the sources of 
formation of sand massifs, which then become the main cause of 
desertification of the territories of Kizlyar pastures, in order to carry out 

protective measures. In the article, the authors present materials confirming 
desertification and its ecological aspects. The ecological state of arid 
territories of Russia is one of the most acute problems that requires constant 
monitoring. Global changes in climatic conditions have a significant impact 
on the functioning of terrestrial ecosystems, including the soil cover. With 
the warming of the climate, the development of the processes of wind 
erosion and soil salinization increases. As a result, the pastures of Kizlyar 
were driven into extreme conditions. Pastures have come to an extremely 

critical state, and the degree of degradation of damage caused by these 
processes is much higher than other regions of the European South of Russia. 
The ecological situation of the territory is deteriorating rapidly. According 
to various estimates, large areas of them are occupied by open sands – 60.0 
- 71.3 thousand hectares. As the analysis of the experience of the work 
carried out on the Kizlyar pastures shows, their effectiveness was extremely 
low, and in some places they contributed to the strengthening of the 
development of natural degradation processes. As a result, destabilizing 
factors have emerged that ensure the production of established 

phytocenoses, worsening conditions and progressing every year. At present, 
there are practically no improved pasture lands with natural vegetation in the 
Tersk-Kum lowland. In the current situation, the priority is to stop the 
activity of moving sands, as well as to improve the state of the species 
diversity of vegetation, otherwise, if these processes continue at the same 
pace, it may endanger the very existence of pastures and the basis of life in 
this territory.    

1 Introduction 

The end of the twentieth century was marked by a global ecological crisis in the biosphere. 

Along with industry and nuclear energy, the crisis in agriculture and the unprecedented 
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aggravation of the relationship between nature and society contributed to the bowl of 

environmental problems. 

The result of modern farming systems was the destruction of natural ecosystems and the 

disappearance of many of them; water scarcity in vast territories and its growth; reduction of 

the gene pool (species diversity of flora and fauna); violation of the geochemical cycle of 

substances, water and radiation regimes in agroecosystems (NPP); soil degradation (erosion, 

salinization, waterlogging, desiccation, depletion, over-compaction, desertification); 

accumulation in soil and water of a number of particularly persistent and dangerous pollutants 

of the natural environment; production of low-quality agricultural products and others [1-2]. 

The problem we have outlined is one of the most important of them. The processes of 

desertification of the lands of the South of Russia on 27.1 million hectares are becoming a 
very difficult problem today, while 87% of them are caused by anthropogenic factors, the 

main of which are unregulated grazing [3-4]. 

In the north-western regions of the republic, the situation is aggravated by the fact that 

there is an uncontrolled situation regarding the consolidation and use of deflated lands. If in 

1959 3.5% of the area of "black" lands was subjected to desertification, today it is almost 

100%. According to the forecasts of the Institute of Global Climate and Ecology [5-6], due 

to noticeable climate change, the dry steppes and semi-deserts of the Caspian Sea may be 

replaced by a real desert. Arid ecosystems are among the most vulnerable territories, which, 

under the influence of external factors and irrational use of land, are subject to erosion, 

salinization and degradation of soil and vegetation cover [7-8]. 

The researchers' attention has always been attracted by the change in the soil cover of 

these territories. From the analysis of previously published works by Russian and foreign 
authors, it can be seen that the territory where the Kizlyar pastures are located, according to 

the combination of its environmental conditions, is a classic arena for the interaction of 

climatic and soil resources that create land degradation. However, at the moment, experts do 

not yet have sufficiently reliable materials that would show the extent of this impact on this 

territory [9-11]. 

It is obvious that the territory on which the Kizlyar pastures are located is a typical site 

where a combination of environmental conditions causes land degradation [12-13]. 

However, today Kizlyar pastures are not typical examples of land degradation. Today, 

neither geographers, cartographers, nor other experts have reliable enough records to indicate 

the extent of this impact in the region [14-15]. 

Therefore, the task of the strategy should be to identify issues that complement the overall 
concept of combating desertification with new methods [16]. 

It is perfectly legitimate at the UN session, back in 1977, desertification was recognized as a 

global and irreversible process, bringing enormous damage to the entire world economy as a 

whole. 

2 Materials and methods  

The object of research is Kizlyar pastures. The choice of the research object was determined 

by the need to select sites characterized by various manifestations of soil desertification 

(salinization, salinization, compaction, desalination, and so on) located in different soil and 

ecological conditions. 

Global changes in climatic conditions have a significant impact on the functioning of 
terrestrial ecosystems, including the soil cover. With the warming of the climate, the 

development of the processes of wind erosion and soil salinization increases. As a result, the 

pastures of Kizlyar were driven into extreme conditions. Pastures have come to an extremely 

critical state, and the degree of degradation of the damage caused by these processes is much 

higher than other regions of the European South of Russia. Negative impacts have led to the 
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expansion of desertification zones, the boundaries of which extend beyond the territory 

allocated in 1986 by the "General Scheme for Combating Desertification of Black Lands and 

Kizlyar Pastures". 

Considering these circumstances, the purpose of the research is to identify the sources of 

formation of bumpy sand massifs, which then become the main cause of desertification of 

territories. 

During the period from 2000 to 2017, we conducted field research, including route 

expeditions, as well as field work at the following sites: Prikumsky, Bazhigansky, 

Tereklinsky and Tersk ridge-bumpy, shallow-barkhany areas, Thin Balkans and scattered 

sands with wavy ridges, in accordance with methodological guidelines. These sites were 

selected as "key" for the study of various signs of land desertification and the development 
of diagnostic indicators for predicting soil desertification. More than 100 soil pits and 

excavations were made, laboratory studies of soils and plants were carried out. 

Based on this, desertification is not a typical natural phenomenon for the Kizlyar pasture 

zone. Consequently, there is an external factor involved in desertification, which is located 

outside the pastures. That is, sand carried by the wind from the east, north-east side and 

deposited on the soil surface. For everywhere, under the sands at a depth of half a meter, and 

in places even deeper, full-profile soils lie. In addition, in the soil profile of soils, there are 

no sandy layers capable of forming such large sandy massifs on the surface of the territory. 

In this regard, measures to combat desertification should be started first of all, taking into 

account the nature and localization of moving sands of large sand massifs - Prikumsky, 

Bazhigansky, Tereklinsky and Tersky, by all available means. Forest reclamation, chemical 

agents, the use of polymers of various latexes and others. 
As for the overloading of the sheep-head, we still hold the opposite opinion. Firstly, sheep 

make the soil more fertile. Secondly, sheep raise seeds of wild grasses to the surface. The 

idea that sheep are harmful to fertility has no scientific basis and is a deep-rooted and long-

spread misconception, from which we can not break away. This conclusion is prompted by 

the fact that in the 1940s - 1950s, large herds of not only sheep, but also saiga herds alternated 

from one end to the other, and issues such as soil degradation and landscape desertification 

were not discussed so hotly at that time. These were productive pastures with high feed 

production. In 1945-1950 . the pasture yield was 8-9 kg/ha of hay, 60s 6-7, 80s 1.5-3.5, and 

today 0.5-0.6 kg/fodder units. 

3 Results   

The aridity of the territory itself does not lead to desertification, as well as various processes: 

erosion, salinization, reduction in the number and diversity of vegetation, and so on. 

Desertification occurs only when various anthropogenic influences, stimulating or 

intensifying various degradation processes, make it possible for the existing or increasing 

aridity of the macro-, meso- and microclimate to actively and directionally affect soils, 

ground and surface waters, relief and vegetation.   

The ecological and economic damage caused by desertification of agricultural lands in 

Russia in the last 15-20 years is significant and amounts in monetary terms to 0.7 - 1.0 billion 

US dollars per year. The study of the manifestations of desertification in such a large area 

requires the development of modern approaches to the diagnosis of this phenomenon. 

The loss of vegetation cover and humus by soils, in turn, increases the aridization of the 
terrain: the illumination of the surface increases several times, the maximum heating 

increases by 18-25 ° C, soil moisture decreases, the albedo increases 2-3 times, approaching 

the albedo of deserts (40-50%) (Table 1). 
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Table 1. Causes of soil desalination 

Situations Processes taking place 

 
 
 

In the case of animal 
husbandry 

 

effect on vegetation, reduction of projective coverage, increased 
warming, overheating, desiccation, deflation, formation of 
lightweight soils (desalination) and loose sands 

influence on soils, breaking of the surface, destruction of capillaries, 

change of evaporation regime, desiccation, deflation, formation of 
lightweight soils (desalination) and loose sands 

 
When plowing 

destruction of sod and natural vegetation, deflation, formation of 
lightweight soils (desalination) and loose sands 

These scenarios, carried out individually or in combination with each other, ultimately lead 

to soil desalination. 

According to the results of the survey, three districts of desertification were identified in 

the south of the European part of the Russian Federation, differing in climatic conditions, 

indicators of desertification and the degree of land degradation. 

According to the data, the first – strongly and medium-arid district (17 million hectares) 

– includes Dagestan (flat areas and partly foothills), Kalmykia and the Astrakhan region. It 
contains lands of strong and medium salinity (secondary), confined to the Caspian lowlands 

– plains with absolute terrain marks below 50 m, as well as to the banks of rivers and 

reservoirs developed for irrigation. 

Erosion mainly covers the foothills and mountainous regions of Dagestan, while deflation 

covers the north-west of Dagestan, the south-eastern regions of Kalmykia and the Astrakhan 

region. Degradation is manifested to the highest degree in a number of districts of Dagestan 

(Nogai, Tarumovsky, Kizlyar, Babayurt) and Kalmykia (Lagansky, Chernozemelsky and 

Yashkul), where the only European desert that arose on the site of the Chernozemelsky-

Kizlyar pasture complex is located on an area of about 3.2 million hectares [11]. 

Thus, in our country, almost the entire southern part of the territory is 27.1 million. The 

ha is located in the arid zone and is subject to intense anthropogenic impact - these are the 

Lower Volga region, the Black Lands in Kalmykia and the Kizlyar pastures in Dagestan [12]. 
In Dagestan, animal husbandry is the most important branch of agriculture, the 

development of which is due to the presence of large areas under pastures (more than 50 

percent of the territory), the historically established way of life of mountaineers, traditionally 

engaged in cattle breeding. The main direction of animal husbandry is sheep breeding [10]. 

Kizlyar pastures occupy 1519.1 thousand hectares and are almost the only land in the 

south of Russia for cattle breeding, where more than 600 thousand heads of cattle and 2 

million sheep and goats spend the winter. Of the 423 farms in the mountainous and foothill 

regions of Dagestan, whose cattle are located on the lands of the cattle breeding, only 66 are 

provided with coarse feed by 80 percent or more. From year to year, the number of collective 

and personal subsidiary farms that drive animals to winter pastures increases, the load on 

pastures increases, many new highways, settlements, etc. are being created. As a result, the 
degradation of the soil and vegetation cover occurs, the processes of desertification of the 

territory increase [11,7].   

The first ecological commandment of the rational use of pastures is compliance with the 

principle of conformity of their natural capacity to the number of animals grazing on them. 

Long-term scientific research conducted in the second half of the XX century by scientists 

from different countries shows that without prejudice to the subsequent productivity of 

pastures, from 25 to 75% of the aboveground plant mass can be withdrawn in various natural 

zones [3].  

Currently, there are almost no unbroken pastures left on this territory, in the early 50s of 

the last century there were 92% of them. There are more than 300 thousand moving sand 

massifs . ha (50 years ago there were 60 thousand hectares), highly saline soils (salt marshes) 
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- 350 thousand hectares. Desertification processes cover more than half of the area of Kizlyar 

pastures. The main directions of restoring the production potential of Kizlyar pastures are to 

reduce the pace of agro- and zootechnical pressure on pasture ecosystems, the main of which 

are: 

- Introduction of normalized pasture loads up to 0.5-1 conditional head per 1 ha, depending 

on the condition of pastures; 

- Analysis of the situation with the overtaking of the entire flock of sheep from the mountains 

to winter pastures; making a decision to prevent overgrazing on the plain and undergrazing 

pastures in the mountains. In this regard, it is possible to consider the issue of driving only 

breeding stock to winter pastures, the rest of the livestock can remain in the mountains. In 

this case, mountain pastures will be used more fully (this avoids the creation of fire-hazardous 
situations due to incomplete use of the potential of mountain pastures); 

- Strengthening control over the timely movement of small and large cattle from winter to 

summer pastures. Taking the most drastic measures to monitor compliance with the 

established procedure and the impact on its violators; 

- The fight against desertification of the Kizlyar pastures should be complemented by 

measures to combat soil deflation on arable land. It is necessary to widely apply techniques 

for restoring the productivity of saline soils and completely switch to the energy storage 

system of soil maintenance developed by scientists of the Russian Academy of Sciences and 

DagGAU and excluding the abandonment of arable land without vegetation cover on its 

surface. 

Kizlyar pastures cover an area of 1,519,100 hectares, located in the Caspian lowland, with 

an altitude of -28 m in the east and 150-170 m in the west. The height above sea level in the 
west is 150-170 m . These air flows create complex patterns in the distribution of climatic 

conditions, creating a complex structure of vegetation and soil cover. The complex structure 

of the region complicates the structure of the soil cover, which leads to a wide variety of soils 

and vegetation. The climate is dry continental, with relatively cold and harsh winters and hot 

dry summers. Precipitation ranges from 250 to 306 mm . The average annual wind speed is 

4.2 m/s. The greatest number of days in a year with a strong wind (≥15 m/s) is 32-47 days, 

and the maximum is 56-92 days. The maximum wind speed can reach 25-27 m/s. Critical 

wind speeds at the level of 15 cm: sandy and sandy loam - 4 m/s, loamy – 4-7 m/s, and for 

clay soils - 8.8-14.8 m/s. Depending on the nature and intensity of these conditions, the 

degradation process increases or slows down. 

The territory of the North-Western and Western Caspian is one of the regions where land 
degradation is increasing every year, which includes Kizlyar pastures and Black Lands. The 

ecological situation worsens over the years, which is expressed by progressive 

desertification. 

The "General scheme for combating desertification of Black Lands and Kizlyar pastures" 

played a role, but did not give tangible results, because the areas of degraded lands have increased. 

According to the data of the Congress [10], in 1959 the process was abandoned. - 37.2%, 1986. - 

89.6% A in 2000 - 95% (Fig. 1). 
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Fig. 1. Rates of desertification of Kizlyar pastures 

Considerable areas are occupied by sands, of which from 60.0 to 71.3 thousand are open, 

which is the main cause of desertification. In this regard, first of all, it is necessary to switch 

to methods that ensure the complete localization of all sand massifs. 

At the end of the 19th century, the formation of sand massifs was pointed out, where for 

the first time the main regularity of the movement of sand particles over long distances under 

the influence of wind was established. 3 methods were indicated: rolling, jumping and 

suspended. These provisions remain true at the present time. It must be assumed that these 
sands are brought by the wind from northern Kazakhstan and the Caspian Sea in these ways, 

and are the main non-exhaustive sources of degradation and desertification. 

At the beginning, the sands clog the soil and vegetation cover of nearby areas, after, from 

a few centimeters to several meters, there are processes of spatial expansion of the area and 

thickness of the sand layer, depending on the relief conditions. First of all, the intensity of 

these processes depends on the winds, where the eastern ones are more destructive, which 

reach up to 30 m/sec and higher. Only as a result of the prolonged hurricane winds that took 

place in 2020-2021 in the northern part of the Kochubeyev zone of the Kizlyar pastures, about 

250 thousand hectares of winter pasture lands were covered with driving sands, which may 

later become a potential territory of desertification. 

In this regard, primary attention should be paid to the identification of geographical and 

spatio-temporal patterns of the manifestation of soil deflation, their mapping, the effect of 
deflation on landscape components and the placement of protective measures. It should be 

noted that numerous scientific papers have been devoted to the protection of soils from 

deflation, increasing fertility and productivity of land in this zone. However, the absolute 

majority reflect individual technological techniques, are fragmentary in nature, and are 

represented by disparate topics. 

In the Western Caspian region, the most negative natural factors of desertification are the 

aridity of the climate (SCC-0.2-0.5), the pliability of soils of deflation and erosion, salinity 

of soils (Table 2). 
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Table 1. Gradation of the distribution of eroded and saline lands on the territory of Kizlyar 
pastures 

 

 

Name of 

agricultural 

land 

Eroded thousand 

hectares 

Salted thousand 

hectares 

 

Salt 

marshes 

thousand 

hectares 

 

Total 

land, 

thousand 

hectares 

weak-

medium 

strongly weak-

medium 

strongly 

Arable land 62,3 11,6 57,4 24,9 41,4 197,6 

Senkos 10 1 10,1 3,7 6,9 31,7 

Pastures 198 53,8 614,8 190 194,6 1251,2 

The following data reliably indicate the current state of the Kizlyar pastures: according to 
the results of the geobotanical and soil survey of the Sevkavgiprozem Design Institute, the 

area of heavily and very heavily knocked down forage lands is 383.0 thousand hectares, 

average beaten – 194.5 thousand hectares, medium and heavily eroded - 280.3 thousand 

hectares. the soil reclamation survey revealed only 1208.1 thousand hectares of saline soils 

of varying degrees: weakly - 505.5 thousand hectares, average -192.5, strongly -173.8 and 

very strongly (salt marshes) - 310.3 thousand hectares. For to eliminate these and other 

shortcomings, it is necessary to develop alternative options for combating degradation, since 

the methods of control known to date do not solve the problem. 

4 Discussion of the results 

First, it is necessary to exclude the opinion of overloading pastures with sheep cattle as a 
negative factor. Sheep, like recurring droughts, hurricane winds, as many believe, are not 

random phenomena, not anomalies, but our constant companions and participants in the 

process in agriculture. The only correct way out of this situation is to increase the level of 

culture of pasture farming. Since more heavily knocked-down areas are found near rural 

areas, koshar, parking lots, this only means that sheep are constantly grazing within a radius 

of no more than 5-6km near these settlements. Conclusions should not be drawn from this 

for the entire territory. It would not hurt to turn to the experience of nomadic peoples: 

Bedouins in Arabia, Berbers in North Africa, who successfully farm in more difficult, harsh 

natural conditions, survive and contain animals no less than ours. They observe a simple 

pasture turnover and return the livestock to their former grazing place no earlier than in one 

and a half, two months. 
The current rates of soil degradation indicate the need to implement comprehensive, 

scientifically based measures developed on the basis of correctly established cause–and-

effect relationships obtained by direct accounting. 

In conditions of a semiarid climate, the main factor of humidification involved in the 

formation of vegetation cover cannot have a noticeable negative impact and contribute to 

desertification. The second is sheep-herding, which can only provoke land degradation and 

then, not due to overload, but by unregulated grazing. Therefore, they cannot in any way 

influence the process of desertification throughout the territory.          

In the northern, southern and eastern parts of the semi-desert, measures to consolidate the 

sands that are not yet moving are of great importance: sowing sandy oats, kumarchik, 

wormwood. In the lowered elements of the relief, winter rye, Siberian granary, ground weinik 

are recommended. From shrubs to fix the sands, it is better to use juzgun, teresken, narrow-
leaved loch, tamarisk, red Caspian sheluga. In some places, grapes can be grown on the sands. 

In the north-eastern and central parts of the subzone, it is very important to normalize grazing 

and introduce pasture rotations. In heavily knocked-out areas, it is advisable to stop using for 

 
 

 

, 01055 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248401055 84

7

RETRACTED



one or two years. In the subzone, the most promising should be considered to increase the 

productivity of natural pastures by watering them with groundwater. To organize irrigation 

without high costs, we recommend the creation of mobile workshops for the production of 

cinder blocks, with the same material to carry out the construction of irrigation channels, as 

the Chinese do in the Gobi Desert. At the same time, recultivate the lands freed from sand by 

sowing drought-resistant grasses and other crops. 

5 Conclusions  

Thus, the negative human impact on the environment is expressed not only in the loss of 

biological diversity and ecosystem stability, but also in a significant decrease in the 

productivity of natural and anthropogenic landscapes, due to the loss of soil fertility due to 
the progressive development of their degradation processes (erosion, deflation, 

dehumification, compaction, salinization and others). It is necessary to understand that the 

natural conditions of the territory only create prerequisites for the development of certain 

negative processes and phenomena, and these opportunities are realized with irrational 

human economic activity. 

The problem of desertification and the fight against it is quite solvable with a responsible 

and integrated approach to its solution. This is confirmed by the experience of the regions of 

the Russian Federation and other countries of the world with very primitive natural conditions 

than in Dagestan. 

Further scientific research should reveal changes in the pasture ecosystem, establish in 

more detail the patterns of desertification and the causes of soil degradation by conducting 
experiments with the participation of competent specialists with experience in this area. 

Otherwise, it will be like it was more than once a waste of time and money. 

The most important task of the applied direction should be the development of 

scientifically based measures to increase the productivity of natural forage lands. 

Deflationary processes that cause soil degradation here are very dynamic in time and 

space, and depend in addition to natural conditions and on the nature of land use. 

Summing up the factors, a fundamentally new approach is proposed, determining the causes 

of desertification and combating it. In this regard, the correct assessment of the state and 

dynamics of ecosystem changes is of great importance. 
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