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The Sárvíz Valley is situated in the Trans-Danubian region of Hungary, 
between the River Danube and Lake Balaton. The Sárvíz Valley micro-
region contains 10 settlements and these settlements were interested in 
collecting basic soil and nature conservation in order to find the places 
where soils have the best potential for agricultural production, where 
they need protection against soil loss and where they are not having good 
quality so other land use forms, also preferable for nature conservation 
can be chosen. Our research team refined the available soil maps, and 
did erosion modeling on the territory. The vegetation, digital elevation, 
genetic soil and erosion maps helped to outline the areas where 
sustainable land use is threatened, where special attention is needed. In 
the present study we wish to give an example, how soil and nutrient loss 
can effect agricultural production. 

 
INTRODUCTION 

 
Soil is one of the most important, non-renewable natural resource of 

Hungary. It is extremely important to outline landscape ecological districts 
to find the most valuable areas for agricultural protection and in addition, 
the most valuable areas for nature conservation. There are numerous 
examples that shows connection between agricultural production and soil 
water erosion (Gournellos et al. 2004, Penksza et al. 2007, Pottyondy et al. 
2007, Centeri et al. 2007, Vona et al. 2007, Centeri and Császár 2005, Jakab 
2006). 

Several authors were using all different models to calculate soil loss, 
including USLE, WEPP, EUROSEM, EPIC, MEDRUSH models (Williams 
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et al. 1982; Centeri 2002a, b, c; Centeri et al. 2007; Vona et al. 2007; 
Centeri and Császár 2005; Jakab 2006). 

 
MATERIALS AND METHODS 

 
Soils were examined in situ by the Pürckhauer type soil core sampler 

(Finnern 1994) and by full soil profile descriptions (Stefanovits 1992). The 
core sampling gave possibility to take several samples and examine the 
following parameters: depth of layers, pH, color, soil physical type, 
carbonate content and soil type. 

The laboratory experiments were done based on the Hungarian 
regulations in the Institute of Environment and Landscape Management, 
Dept. of Nature Conservation and Landscape Management. 

We used the USLE model of Wischmeier and Smith (1972) to 
calculate the potential soil loss. Its well known equation is: 

 
A = R × K × L × S × C × P, 

where 
 

A = Soil Loss (t × ha-1 × y-1), 
R = Rainfall Erosion Index (MJ × mm × ha-1 × h-1 × y-1), 
K = Soil Erodibility Factor (t × ha × h × ha-1 × MJ-1 × mm-1), 
L = Slope Length (dimensionless), 
S = Slope Gradient Factor (dimensionless), 
C = Cropping Cover Management Factor (dimensionless), 

 
In Hungary Centeri (2002a, b, c) used and validated the model. 

USLE uses physical factors to quantify the amount of soil lost per hectare 
per year. 
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RESULTS 
 

Soil loss was calculated with the USLE model on a grid base. This 
way statistics could be made for every settlements in the project Table 1. 

Table 1.  
Areal distribution of soil loss by categories and by settlements 

in the Sárvíz Valley, Hungary 
 

Soil loss categories (t × ha-1 × y1) 
0-2 2-11 11- Settlement 

Area (ha) 
Aba 7363.0 1010.2 99.6 
Tác 3886.4 295.8 0.5 
Csősz 1262.1 139.7 3.8 
Soponya 3960.6 519.4 2.2 
Sárkeresztúr 3859.3 367.9 11.2 
Kisláng 5122.9 209.7 0.6 
Sárszentágota 4387.9 175.4 6.6 
Káloz 3846.7 539.7 2.6 
Sárbogárd 14443.1 2568.5 146.5 
Sáregres 2045.0 477.2 54.5 

 
It is an important result that the distribution of the medium (2-11 

t×ha-1×y1) and high (11- t×ha-1×y1) soil loss categories are not too high. 
Mostly 5-20% of the total area of a single settlement belongs to the medium 
and less than 2 % belongs to the high soil loss category. The USLE model is 
usually known to overestimate soil loss but in this case it does not seem like 
overestimating. There are certain areas, and it is proven by our in situ 
investigations, where soil loss is severe, but most of the hilly areas still have 
50-60cm humic layer. It proves that even with intensive agrcultural 
production long period is needed to fully erode a landscape. It is also 
important that despite the thick humic layer, soils are not in their best 
conditions, they are effected by tillage, water and wind erosion, so the 
overall soil and nutrient loss can be high, especially if we consider the 
damage that the off site effects of erosion is causing. 
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In the next step we calculated the P2O5 loss (t × total area-1) of the 
total area based on the soil loss calculations modeled by the USLE, taking 
into account an average 300ppm P2O5 content in the soils that is 
characteristic in the area. 

Table 2.  
Total P2O5 loss (t×total area-1) by categories and by settlements in the Sárvíz 

Valley, Hungary 
 

Soil loss categories (t × ha-1 × y1) 
0-2 2-11 11- 

Total by 
settlements Settlement 

P2O5 loss (t × total area-1)*  
Aba 2.21 1.97 0.45 4.63 
Tác 1.17 0.58 0.00 1.74 
Csősz 0.38 0.27 0.02 0.67 
Soponya 1.19 1.01 0.01 2.21 
Sárkeresztúr 1.16 0.72 0.05 1.93 
Kisláng 1.54 0.41 0.00 1.95 
Sárszentágota 1.32 0.34 0.03 1.69 
Káloz 1.15 1.05 0.01 2.22 
Sárbogárd 4.33 5.01 0.66 10.00 
Sáregres 0.61 0.93 0.25 1.79 

Total: 15.05 12.29 1.48 28.82 
*basis for the calculation is 300 mg × kg-1 in the soil 

 
Data in Table 2. shows that not only the amount of soil loss 

important in this case, if there are larger areas in the lower soil loss 
categories they represent high amount of soil loss because the nutrient loss 
is calculated by the total area. We can see that in this 56808ha area there are 
a total of 28.82 tons of P2O5 loss. 

In the following step we calculated the P2O5 loss in € so we can 
show how much input is lost for the farmers on the total area of these 10 
settlements (Table 3.). 
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Table 3  
Total value of P2O5 loss in € by categories and by settlements 

in the Sárvíz Valley, Hungary 
Soil loss categories (t × ha-1 × y1) 

0-2 2-11 11- Settlement 
P2O5 loss in € 

Total 

Aba 377.7 336.8 76.6 791.2 
Tác 199.4 98.6 0.4 298.4 
Csősz 64.7 46.6 2.9 114.2 
Soponya 203.2 173.2 1.7 378.0 
Sárkeresztúr 198.0 122.7 8.6 329.3 
Kisláng 262.8 69.9 0.5 333.2 
Sárszentágota 225.1 58.5 5.1 288.7 
Káloz 197.3 180.0 2.0 379.3 
Sárbogárd 740.9 856.5 112.7 1710.1 
Sáregres 104.9 159.1 41.9 306.0 
  2574.1 2101.9 252.5 4928.4 

 
We can state that the total amount of P2O5 loss is not too high for ten 

settlements but this is only concerning the phosphorus loss and we did not 
take fertilizers into account. When we use every input (fertilizer, manure 
etc.) and all the basic nutrients (N, P, K) this number can be much higher 
and could concern farmers much more. 

The other effect that is not included in these numbers is the off site 
effects of soil and nutrient loss. The soil and nutrient is flowing into the 
surface waters where they can cause further damage in drinking waters, 
fishing lakes etc. So finally human health is the only parameter that we did 
not take into account. 
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