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Abstract 

Since the end of the 19th century the Black Earth Belt in the south of Russia is particularly used by 

intensive agricultural. Therefore, the constituent Republic Bashkortostan, and especially the forest 

steppe zone is one of the main producers for agrarian products of the Russian Federation. But 

non-adapted land use management, mainly during post-Soviet times, had far-reaching consequences: 

soil degradation followed by reduction of arable land, decline in soil fertility as well as widespread 

erosion phenomena in advanced stages. In 2007 a research project was started to investigate the causes 

and effects of land use on soil degradation. Evaluation of agricultural statistics, own soil analysis and 

image interpretations of aerial pictures and remote sensing data have partly shown a strong devastation 

by livestock, reduce in soil carbon content and widespread gully erosion processes. The article pro-

vides information about trends in agriculture of Bashkortostan/Russian Federation and the current 

situation. 

 

Introduction  

About 40 % of the world’s agricultural land is 

affected by strong soil degradation (Oldeman 

1991/1992, FAO 1998, Wood et al. 2000). 

Temperate grasslands under intensive agricul-

tural use are among the landscapes which are 

affected the most. White et al. (2000) estimated 

that 41.4 % are now classified as agricultural 

land. Different manifestations of soil degradation, 

especially soil erosion (i.e. the dustbowl syn-

drome, WBGU (1994)) show this in a drastic 

way. As experienced in the Great Plains region, 

unadapted agricultural land use to the existing 

landscape conditions result in wide range 

On-Site and Off-Site damages, as for example 

soil erosion, decreasing biodiversity and impacts 

on aquatic ecosystems (Bowman et al. 1990, 

Burke 1991, WBGU 1994, Anderson et al. 1999, 

Laflen et al. 2000, Douglas et al. 2001, 

Halvorson et al. 2002, Worster 2004).  
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One of the most arising problems is the extent 

and intensity of land use changes in this biome, 

especially during the last century. Even though 

immense ecosystem transformations have taken 

place in the steppe zone of the former Soviet Un-

ion – exemplary the “Virgin Land Campaign” 

from 1954 to 1963, during which 42 million ha 

of steppe soil was converted into arable land – 

information hardly available about the economic 

and ecological consequences of these processes 

(Karger 1958, Kostrowski 1959, Eule 1962, 

Zoerb 1965, Rostankowski 1979, Wein 

1980/1983, Larson et al. 1985, Meinel 2003). 

Personal experiences made in the south of Sibe-

ria (Frühauf & Meinel, 2003/2006/2007) pointed 

out the necessity to pay more attention to the 

cause-and-effect relationships between natural 

and societal land use steering factors.  

The same problems are evident in parts of the 

temperate grassland biome. In the forest steppe 

zone of Bashkortostan (Russian Federation) 

unadapted agricultural utilization affects differ-

ent land use types.  

The need for data becomes obvious because the 

Republic does not participate in the desertifica-

tion-program “Support of Activity on Prevention 

of Desertification in CIS Countries 

(1997–2000)” carried out by the UNEP or State 

Committee of Ecology (SCE), contrary to other 

states of the former Soviet Union. Additionally, 

Bashkortostan is one of the main producers of 

agricultural products in Russia. In Volga Federal 

District it ranks first in meat and second in cereal 

production (BASHKOMSTAT, 2006). Of course, 

this result in high economic pressure on the 

agrarian sector. After the breakdown of the So-

viet Union and especially during the last 10 

years (GOSKOMSTAT, 2007) the area of arable 

land in Bashkortostan has tended to shrink and 

agricultural effectiveness has declined. Moreover, 

official data analysis confirms the trend of de-

creased productivity of cultivated land (more 

than 40 % during the last 10 years) 

(MINSELKHO 1996, GOSKOMZEM 2001). 

Therefore the question arises about the impor-

tance and relevance of soil degradation and its 

consequences for the agriculture of Bashkor-

tostan because there work also about 40 % of the 

population. Currently, the real causes – soil 

degradation or socioeconomic factors – are un-

known yet. The investigations in Bashkortostan, 

supported by the Volkswagen Foundation 

(started in 2007), are expected to give detailed 

insights concerning causative factors and 

ecological consequences of soil degradation.  

The natural conditions of Bashkortostan  

The Republic of Bashkortostan is part of the 

Russian Federation and is located near the south-

ern Ural Mountains at the border between 

Europe and Asia. The territory covers about 

14.36 M ha and can be physically divided into 2 

distinct landscapes: two-third of the Republic are 

lowlands, whereas the remaining one-third is 

covered by mountainous terrain. As shown in 

Fig.1, five different natural zones can be distin-

guished. Beside others the forest zone, the moun-

tain wood zone and the forest steppe dominate. 

Sub-continental climate conditions result in a 

mean annual temperature of 2.0–2.5 °C and an 

average annual precipitation of 400–500 mm. 

The majority of precipitation (50–65 %) falls 

during the summer months, which allows for 

good agricultural productivity. Nowadays, 54.7 

% of Bashkortostan are used by the agriculture. 
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The whole area under cultivation consists of 51.4 

% arable land and 48 % meadow or pasture. 380 

T ha fallow are involved into the crop rotation 

systems.  

A special relevance comes up to the forest steppe. 

Situated in the west part of the country, the zone 

covers a area of about one third of Bashkortostan. 

As transition zone between forest and steppe 

zone it is characterized by a gradual change from 

continuous forest to grassland containing 

increasingly smaller forest islands. Compared to 

the other zones it is most prevalent for agricul-

tural use because of the high proportion in black 

soils (Fig. 2). However, due to the long cold 

winters the growing season is only short, starting 

at the end of April and lasting at the longest until 

the end of September. As a result, turnover rates 

of organic matter are much reduced causing a 

high accumulation of humus in topsoils. These 

conditions have led to the development of nutri-

tious Chernozem soils (Khasiev et al., 1997). 

Hence, if good soil moisture conditions exist 

high yields can be achieved. These attributes are 

therefore the most important factors determining 

the intensive agricultural use in this region. 

Therefore, the surface of the forest steppe is used 

by agriculture between 70 and 80 % (Atlas of 

Bashkortostan, 2005). The outcome of this is a 

significant role for economic development. 

 
Fig. 1: Natural zones and test sites in the investigation area Bashkortostan (2008) 
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Investigation goals and methods 

The intensive treatment of the high vulnerable 

Chernozem soils, the load by heavy machinery 

and the inadequate application of fertilizer for 

many years, result in many anthropogenically 

induced phenomena of soil degradation. These 

cause, above all, massive losses of soil material, 

a deterioration of soil nutrient pools and a de-

cline in crop yields.  

The main purpose of the current investigation is 

the estimation and evaluation of soil degradation 

indicators such as humus decline, soil compac-

tion as well as top soil loss and the recording of 

their status. Furthermore, interrelations between 

the different degradation factors of agricultural 

activities, to example overgrazing in addition 

with socioeconomic and ecological conditions, 

will be investigated. Hence, the investigations 

focus on the consequences of the land use 

development. With it, on the base of the 

administrative districts (Raion) the appearing 

degradation forms of the forest steppes zone 

should be typed and their extent and dynamic 

documented.  

By means of the current Russian classification 

(Gabbasova, 2004) the local information, avail-

able in different amount, should attributed to the 

following indicators: percentage of topsoil loss, 

relative decrease in soil moisture holding capac-

ity, changes in buffering capacity, etc. With it, 

the differentiation will be made by degradation 

type (group of degradation processes), degrada-

tion factor (reason and driving forces for 

degradation processes) and visible manifesta-

tions of soil degradation (Tab. 1). 

But this method does not include the dynamic 

situation namely rate of soil degradation 

(development within the last 5–10 years) as well 

as the impact of degradation on management 

level and productivity.  

According to the recommendation of the FAO, 

the data will be organized in appliance of the 

guidelines of the ASSOD (Tab. 2) (Guidelines 

for the assessment of the status of hu-

man-induced Soil degradation in South and 

Southeast Asia, ISRIC-project) (van Lynden & 

Oldeman, 1997). To get a better overview about 

the problems, geographic distribution and 

seriousness human-induced soil degradation at 

regional scale there is more emphasis placed on 

trends and evaluation of the causal factors and 

the classification of the degradation as the Rus-

sian systematic. 

Table 1: Abstract from soil degradation systematic after Gabbasova (2004) (further types from 3 to 9: 
swamping, desertification, pollution, salinization, dust, pyrogenesis.) 

degradation 
type 

degradation factor appearance and form 
of degradation 

physically or 
mechanically 

e.g. water and wind erosion by 
techno genesis, heavy machinery 

e.g. decline of soil profiles, mix of 
genetic horizons, compaction, 
stoniness, etc. 

exhaustion e.g. water and wind erosion by 
technical intensification, agricultural 
production 

e.g. dehumification, deficit in 
nutrients, acidification, decline of 
microelements etc. 

landscape mining, dam building, karst (natural 
and by technical genesis) 

embankments, excavations 
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Linking both methods and following the recom-

mendations of the detailed ASSOD Classifica-

tion (van Lynden, 2000), data related to soil 

degradation on arable land and land under natu-

ral conditions (e.g. humus loss, top soil loss, soil 

compaction) will be compared with agrarian eco-

nomic data at different points of time. The appli-

ance of the guidelines offers the possibility of a 

better and detailed evaluation concerning 

ecological development of the forest steppes 

zone. In addition, comparable thematic maps, 

graphics and statistics can be provided on this 

basement. 

For investigation of the current situation own 

soil chemical and soil physical analysis enables 

the direct estimation of typical zonal soils under 

different land use intensity. Several test sites 

were selected at representative locations 

throughout the forest steppe zone (Fig. 2). They 

were primarily chosen by topographic position 

and the appearance of varied degradation 

phenomena as well as the existence of good con-

tacts to farmers and administration: 

1. The presence of rare natural and unused 

steppe soils was decisive for chosen test site A. 

In a  good way it reflects the morphological 

and pedological attributes of the former situation. 

In the  nearest spatial environment there are 

flat plain and undulated areas under intensive 

agricultural  use. The soil type “Leached Cher-

nozem” is prevalent. 

2. Testsite B represents for the northern part of 

the forest steppe zone and is closely connected 

with  the territory of the forest zone. The soils, 

mainly leached Chernozems, are treated by 

plough as well as minimal methods  

 

Both locations A and B are good infrastructural 

connected on the potential sales market (e.g. city 

Ufa). 

3. The foothills of diverse geologic formations 

of the Permian period stand out against the land-

scape in the test site C (Tuimasinski Raion). 

Altitude differences up to 70 m, agricultural 

cultivation and intensive pasturing near settle-

ments contribute to the development of the gully 

erosion. Within in the forest steppe of Bashkor-

tostan are one of the biggest numbers of gully 

-erosion phenomena. Beside the investigation of 

the degradation factor "terrain deformation by 

Table 2: Summary of ASSOD-classification 

type of degradation e.g. topsoil loss by erosion, terrain deformation by gully erosion, compaction, 
Fertility decline and reduced organic matter content, etc. 

impact on productivity level of management (high, medium, low) in comparison to level of production 
increase/decrease (1-large increase, 5-large decrease, 6-unproductive) 

extent of soil 

degradation 

area of soil influenced by degradation in % 

rate of degradation rapidity of degradation in classes from +3 to –3 including 0 for no changes 

causative factors e.g. agricultural activities, overgrazing, etc. 

rehabilitation or 
protection measures 

e.g. using the plant and cover influence, using the land lay-out and soil 
management etc. 
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water erosion" the location offers good condi-

tions for analysing the factor "overgrazing".  

4. The choice of the test sites D, E and F 

occurred considering a gradient from the north to 

the  south. With it, a good spatial distribution of 

all test sites could achieve. They all have in com-

mon a high percentage on eroded agricultural 

areas (70–80 %) and the connection to the sale 

markets is disadvantaged. According to the 

agro-ecological classification of the country (At-

las of Bashkortostan, 2005) the areas also 

categorized as steppes. In this way investigations 

of differences in the climatic character between 

the northern a southern locations are significant. 

As the study of soil-related issues, the investiga-

tions also include the analysis of remote sensing 

data and utilization of GIS applications concern-

ing degradation effects on geomorphologic struc-

tures. This mainly comprises the geo-referencing 

of numerous aerial photos from the 1970s as 

well as the image interpretation of LANDSAT 

and SPOT data. Applying these methods the re-

gional extent of land use types, structures of hy-

drological, pedological, and geological parame-

ters will be classified for evaluation the off-site 

effects concerning existing gully structures as 

well as to initial erosion structures. Furthermore, 

comparisons of historic aerial pictures with the 

latest remote sensing data also provide informa-

tion about the landscape development.  
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Figure 2: distribution of soils in the Republic of Bashkortostan  
(modified according to Atlas of Bashkortostan 2005) 



Basic and Applied Dryland Research 4 (2010) 

 8

Results 

Pasture development and degradation 

After first investigation data have shown the 

causes and manifestations of typical soil 

degradation phenomena, present in Bashkor-

tostan. Differences exist concerning the kind and 

intensity as well as the topographical location. 

Hence, it becomes clear that not only arable land 

is affected but also land under pasture (Fig. 3 

and 4). 

The studies about influence of the causative fac-

tor “overgrazing” (according ASSOD - causative 

factor “o”) and the development of connected 

soil degradation processes have to be estimated 

against the background of historical development 

of land use and numbers of pasturing livestock. 

The strong influence of cattle and the unre-

stricted grazing on pasture lands forms one of 

the key factors leading to desertification. Particu-

larly important for the steppe ecosystems is the 

time and frequency of grazing (Oldeman 1991, 

Shamsutdinov et al. 2005). At the beginning of 

grazing in early spring (after the thaw period), 

degradation of wet soils is very intensive. Ani-

mal hoof pressure compact the soil and damages 

plants, reducing the effectiveness of steppe 

vegetation for regeneration and causing the loss 

of soil material. Furthermore, the herbage com-

pletely withers during the second half of the year, 

leading to an increased grazing intensity and an 

expansion of degradation to other areas.  

In the past, the semi-arid territories of Russia 

such as the forest steppe zone were traditionally 

regions of natural grazing and pasturing and 

were adapted to this ecosystem. Until the end of 

19th century the main branch of economy was 

stockbreeding (in particular traditional horse 

breeding), which hardly influenced or disturbed 

the steppe/forest steppe areas. Under nomadic 

grazing, the animals move constantly, preventing 

trampling and overgrazing. Since the late 1970s, 

with the introduction of early and permanent 

grazing the pressure on grasslands in the Repub-

lic has increased significantly (Fig. 5). 

Nowadays, because of the short vegetation pe-

riod and long winters in the southern Ural region, 

it is widely practised and leads to the degrada-

tion of natural grasslands (Antonchikov et al., 

2002). Between 1970 and 1995 mean numbers of 

livestock increased threefold in the Transural 

areas, on some farms even up to 11 times 

 
Figure 3: Rill erosion on nearly flat plain pasture area, 
Karmaskalinski Raion, forest steppe (2008) 
 

 
Figure 4: Erosion on intensively used arable land after 
snow melt in spring, Tuimasinski Raion (2007) 
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(Yunusbaev, 2000). According to Mirkin (1997), 

the current livestock are approximately 10 times 

higher than 150 years ago, whereas the effi-

ciency of pastures is 10 times lower. Figure 6 

gives an overview about the current distribution 

of livestock in Bashkortostan. 

 

 

 

 
Figure 5: Environmental pressure by cattle (head/ 1000 ha)  (Gareev & Musin, 2007) 



Basic and Applied Dryland Research 4 (2010) 

 10

The topicality of this problem becomes evident 

by analyzing statistical data of distribution pat-

terns of public and private cattle. How to see in 

Fig. 5, redistribution occurs during the last years. 

Especially the last years have shown a strong 

increase in the numbers of private cattle.  

This tendency we found particularly in the forest 

steppe zone (Fig. 7). Because of the animal’s 

daily return to the owner long distances during 

drive to the pasture are impossible and only the 

areas near settlements are used. This grazing 

management often results in soil compaction and 

decreased plant cover, which, in turn, favours 

water and wind erosion processes. This places 

mostly under catastrophically degradation (Fig. 7 

and 8). 

Clear signs of overgrazing are at the test site C 

Urmekeevo/Tuimasinski Raion. The landscape 

of this region is dominated by gullies. At steep 

hillsides, without mechanical treatment, various 

trampling erosion phenomena as well as forms of 

soil erosion by water are prevalent. In the whole 

vegetation period we could observe the 

systematically daily drive of about 100 animals 

to the hillsides and gullies near the villages. The 

following loss of the upper humus layer, the 

development of gullies and subrosion processes 

impressively illustrate the soil damages caused 

by cattle (Fig. 9). 

In 2008, during a census of livestock (without 

private cattle) in the associated kolkhoz 

"Nugusch", 710 cattle were counted. Covering 

an area of 2534 ha it corresponds with a load of 

28 heads per 100 ha. Guidelines, published by 

the Russian Academy of the Sciences, recom-

mend a maximum permissible load of 20 heads 

per 100 ha. For the test site C, including the pri-

vate cattle this numbers indicate a strong 

overloading by pasture especially if concentrate 

on small areas. 

 
Figure 6: Development of ownership structures in livestock 
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Cropland development and degradation 

Besides the factor of “overgrazing” (according 

ASSOD - causative factor “a”), which is often 

seen as a main cause of soil degradation (van 

Lynden, 2000), a strong focus of our study is on 

the influence of agricultural activities. Possible 

effects of soil degradation might be a general 

decline in yields as well as an outsourcing of 

heavily damaged arable land from agricultural 

use (transformation into fallow).  

For Bashkortostan it is known that 317.6 T ha of 

arable land are strongly influenced by (heavy) 

soil erosion (Khabirov, 2000a). In total, 3616.3 T 

ha (77 %) of arable land are endangered by soil 

erosion while 60 % of arable land is susceptible 

to fertility loss (Antonchikov et al., 2002). De-

tailed data about soil erosion are available for the 

Republic. As shown in Fig. 10, the part of the 

forest steppe is notably affected by middle and 

heavy erosion processes. The map is based on 

the state classification of eroded cultivated areas 

(moderate < 50 % top soil loss, middle > 50 % 

top soil loss and the subsoil is partly threated, 

strong – subsoil is threated and partly removed, 

heavy – subsoil is removed to the basement). 

 
Figure 8: Consequences of cattle drive gully hillsides 
(2007) 

 
Figure 9: Intensive cattle drive during the whole vegetation 
period (2007) 

 
Figure 7: Development of private stock with cattle at different test sites in the forest steppe zone 
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This information provide a good overview of the 

spatial distribution and the intensity of erosion 

processes but does not allow further interpreta-

tion of the causal connections between soil 

properties, land use intensity/land use change, 

soil degradation and soil erosion. However, com-

parisons with the soil map (Fig. 2) make clear 

the high risk potential for soil erosion especially 

in the forest steppes zone. 

Acquiring more detailed data furthermore 

information about land use development were 

analysed. Data have shown, ones during the last 

60 years there was a stage of intensification the 

land use from 1954 to 1963 (“Virgin land cam-

paign” – see also Frühauf & Meinel (2004)). 

Later, after the breakdown of the Soviet Union, 

Bashkortostan has experienced a reduction in the 

total area of ploughed fields due to economic 

inefficiency. But the most effecting period to the 

 
Figure 10: Types and forms of soil erosion in the Republic of Bashkortostan (based on Atlas of Bashkortostan, 1995, 
modified by Bornmann, 2004) 
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agriculture took place in the middle of the 90s 

with a peak level in 1998 (corresponding with 

“The Russian Crisis”).  

This trend is impressively shown by official 

statistics about agricultural conditions. The ar-

able land from all our test sites declined by the 

year 2004 (Fig. 11). Currently it seems to be a 

stable situation. 

Because of the economic inefficiency and as a 

consequence of regulation by Ministry of 

Agriculture (KAMIRBASH, 1997–2000/2001 

–2005) during this time about 15 % of eroded 

areas were removed from treatment and turned 

into pasture, grassland or fallow. According to 

Federal Cadastral Agency of Bashkortostan dur-

ing the period from 1996 to 2007 about 1.2 M ha 

degraded areas were taken into 1.1 M ha exten-

sively used areas. Thereby, the surface percent-

age of degraded land compared with arable land 

reduced from 65 to 50 % (GOSKOMZEM, 2007) 

or 55 % (Gabbasova, 2004). 

Own preliminary investigation in 2003 and the 

present analysis of fossil soil surfaces, natural 

soils and extensively used soils confirm the gen-

eral trend of soil degradation, above all terrain 

deformation and reduction of the carbon content 

in the widespread but vulnerable Chernozem 

soils. Concerning this, first analysis of satellite 

and aerial picture interpretation from test site E 

shows a progressive growth of the gullies espe-

cially on slopes exposed to the west and south. It 

becomes clear the climate condition e.g. The soil 

moisture condition during ablation period highly 

influence the erosion processes. In addition to 

exposition the highest density of the gully sys-

tem appears in slopes angels from 5–15°, as well 

as at slopes more than 25°. Areas with least 

 
Figure 11: Development of agriculturally used land in the current test sites (GOSKOMSTAT Bashkortostan 2000 / 2007) 
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developed gullies were identified at slopes of 5° 

and from 15–20°. (Fig. 12 and 13) The growing 

intensity of gully was measured in 2008, during 

investigations in the spring ablation period. All 

gullies in the test site C changed the length only 

slightly (< 5 cm) because of the bedrock in the 

upper initial part. Nevertheless, the older gullies 

have lateral outbreaks of different volume that 

are responsible for the latitudinal growth. 

It is well known, that soil fertility is strongly 

connected to soil organic matter content. As a 

nutritional source for microbial organisms it im-

proves the physical and chemical properties of 

soils and influences all immanent soil processes. 

The resulting accelerated decomposition and 

mineralisation of the top soils, including micro-

bial biomass, by intensive agricultural use is ac-

companied by a decline in soil aggregate stabil-

ity and an increased sensitivity to compaction 

and siltation of the soil surface. Therefore, the 

return of nutrients to the soil is urgently neces-

sary. Hence, against this background is to be 

noted, that, according to official information, 

fertilizer application strongly decreased during 

the last years (GOSKOMSTAT, 2007) (Fig. 14).  

As already shown in the soil map (Fig. 2), espe-

cially the Chernozem soils are widespread in the 

forest steppe. On average the humus content of 

these soils is between 5–10 %, sometimes up to 

12 % (MINEKPRR 1992, Mirkin et al. 1997, 

Gusmanov 2000).  

 

 
Figure 12: Analysis of erosion forms by interpretation of  aerial pictures, test site C - Urmekeevo/Tuimasinski Raion 
(Knjaseva, 2007)   
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Figure 13: Analysis of erosion in compilation of slope ange (testsite E, Bishbuljakski Raion) by interpretation of SPOT 
data (Knjaseva, 2007) 

# 
Figure 14: Decreasing rates of fertilizer application in Bashkortostan 1995 – 2006 (GOSKOMSTAT, 2007) 
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The humus horizon thickness ranges from 40–65 

cm. In this way, the decline in humus content (i.e. 

thickness of humus horizon and soil organic mat-

ter concentration) can be considered as a special 

indicator of soil degradation (van Lynden & 

Oldeman 1997, Stolbovoi 2004, Bezuglova & 

Yudina 2006). For Bashkortostan data have 

shown, that soils are characterized by a continu-

ous decline during the last decades (Fig. 15 and 

16). During the last 35 years in the subtypes of 

leached Chernozems there was a general reduc-

tion up to 35 %. Furthermore, humus horizons 

on arable land have been reduced by as much as 

50 % (Khabirov, 2000a). 

During our investigation from 2007 and 2008 

this trend could be confirmed. Deficits in carbon 

content we found in leached Chernozems by the 

comparison of fossil soil layers with recent ar-

able surfaces. After 50 years intensive agricul-

tural use there was a decline up to 50 % (data not 

shown).  

Further analyses of numerous soil samples from 

different regions of the forest steppe also demon-

strate the effects (Fig. 17).  

The comparison of natural soil with topsoil’s 

from arable land in test site A makes clear only 

by intensive soil treatment the loss of soil or-

ganic carbon could arise up to 8 % (plough treat-

ment, summer wheat, water erosion is subdomi-

nant).  

15 years after land use extensification (conver-

sion from arable land to extensive pasture), a 

difference in the soil organic carbon content up 

to 9 % could be observed in test site C. The area 

was redesigned because of the stoniness after 

ploughing. 

After 5 years fallow the carbon content in arable 

 
Figure 15: Soil organic matter dynamics during the last four decades (Xabirov et al. 2000, own data 2008) 
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land increased in the test site F. The former ar-

able land was abandoned because of the long 

distance to the farm i.e. the financial situation. 

For investigation nearby fields were analysed. 

The differences are 13 %. 

 

 

 
Figure 16: Humus decline of Bashkortostan´s territory, in Bashkortostan (based on Kiraev et al. 2004, modified by 
authors) 
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Discussion 

Official data analysis and evaluation of own soil 

samples confirm the strong problems of the for-

est steppe zone resulting from soil degradation 

by intensive cultivation, soil erosion and 

overgrazing. At present, a number of state and 

scientific activities exist concerned with the pre-

vention of existing ecological problems. The Re-

public´s program „Improvement of ecological 

conditions in Mountain-Ural regions of Bashkor-

tostan for 1996–2000” deals with the main envi-

ronmental problems in the domains of atmos-

phere, water, land and vegetation. Scientists of 

Bashkir Academy of Science and Bashkir 

Agricultural University (Khabirov, 2000b) sug-

gested, that the below mentioned elementary 

principles be followed when developing meas-

ures regulating anthropogenic land use pressure: 

- development of soil protection measures 

using new technology, 

- ecologically optimised land management,  

- improving the conditions for soil/field 

protection  

- detailed research on agricultural resources. 

But so far only few measures have been taken 

for solving the problem (e.g. financial advance-

ment of single farms). To counteract against the 

persistent trend of the loss of arable land by land 

use indicated soil degradation, however, it is 

 
Figure 17: Carbon content from different used soils, 2007 
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necessary to adapt the agricultural management 

to the climatic and soil-ecological conditions. 

The purpose must be the appliance of 

large-scaled sustainable management systems in 

compliance with soil protecting measures. 

Local scientific investigations (Salischev et al., 

1993) of Chernozem soils have shown the 

amelioration especially by using minimum till-

age methods. The flat treatment of the topsoil up 

to 10–15 cm depths without turning the soil over 

allow substantially better humidity regime and a 

better stability of the soil aggregates. Hence, 

especially work with crop rotation systems (e.g., 

fallow, winter rye, summer wheat, maize, sum-

mer wheat, summer barley) in combination with 

non-turning technologies is recommended.  

Unfortunately, for Bashkortostan there are no 

data available about current distribution of 

cultivation methods. However, it is assumed that 

the traditional soil treatment by the plough is ap-

plied in the most farms. The difficult financial 

situation inhibits the investment in new 

technologies and adequate nutrient management. 

Often, the risk of economic deficits during a 

rearrangement of the cultivation methods seems 

too big especially in the areas with unstable 

distributions of precipitation.  

During future investigations data about land use, 

climate and soil conditions on farm scale level 

will be aquired and evaluated in order to further 

scrutinize the processes of soil degradation, gully 

development, climate and soil water dynamics. 

In this way, the investigation will help to de-

velop new possibilities in agricultural land use.  

Finally, it is important to note, that in March of 

2008, during the conference on “Climate change, 

vulnerability, and adaptation in agriculture – the 

situation and state of art in Russia” (Sofia), 

Bashkortostan was classified as one of the most 

vulnerable areas affected by water and wind ero-

sion under climate change in Russia.
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