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Grafe je trebe terminološko poenotiti z besedilom – ali »ccei

The paper presents the importance of specific but most characteristic

and numerous karst surface landforms - dolines - as the potential

Corg sinks. The research took place on karstic plateau in NW Dinaric

Mts (Kras Plateau) in SW Slovenia. Dolines can range from several 

metres up to over a hundred metres in diameter and can be several 

metres to several dozen metres deep (Breg Valjavec et al., 2018; 

Mihevc et al. 2021).

Following previous studies in karst regions (Ogrinc et al., 2016; Mali et 

al., 2018) the contents of SOC and Total Nitrogen (TN) were lowest in 

cropland and highest in forest. 

We investigate and compare the Soil Organic Carbon (SOC) stocks

(t/ha/40cm) in soils in dolines under three land use types: forests, 

grasslands, and succession (scrub to towards natural afforestation) and

evaluate the role of current and past land use. 

We hypothesised that the amount of SOC is higher in dolines, where the

current land use is forest, followed by succession and grassland dolines

and discuss about the role of past land use and succesion on SOC 

storage.

Soil organic carbon (SOC) refers to the carbon component of SOM 

measured in mineral soils passing through a 2-mm sieve. 

SOIL SAMPLING METHOD

Soil samples were collected from the centres of the dolines (bottom) 

according to ICP methodology (Cools & de Vos, 2016) in 40 cm soil

layer and calculated in tones per hectar in 40 cm layer (t/ha/40 cm).

VEGETATION SURVEY

Current land use and vegetation cover was sampled and assessed by

standard methods (Braun-Blanquet, 1964). 

LAND USE ANALYSIS

Ongoing land use changes throughout Kras Plateau over the past two

decades were assessed on the 2002 and 2012 Slovenian Land Use 

Maps (MKGP, 2020). 
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Table 1. Basic statistics for soil organic carbon stock (t/ha/40 cm), SOC concentration (g/kg), total nitrogen (TN), C/N ratio, soil reaction and

fine soil fractions in dolines bottom compared with available reference data for forest soils sampled outside of dolines

In the research area soil is a deficient resource and deeper soils can only be found in the bottom of dolines. Thus, dolines have been 

throughout history reshaped to suit farming needs. They were mostly used for pastures, meadows, fields or gardens. Today they are 

agriculturally mostly abandoned and we can see one cultivated doline (left) and one abandoned under reforestation process (right).
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SUCCESSIONAL STAGES IN DOLINES (SINKHOLES) AS SOIL ORGANIC CARBON RESERVOIRS IN 
KARST AREAS, SW SLOVENIA
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Figure 1: Distribution of SOC

stock (t/ha), SOM (%), soil

nitrogen (N), C/N ratio along

soil profile between 0-40 cm,

in dolines grouped by land

use.

Table 2: Trend in /and-use changes in over 14,000 dolines of Kras Plateau between 2002/2012

• Thick clay-silty Luvisols in the bottom of dolines have high SOC 
storage capacity

• Past agricultural land-use presents long-term impact on SOC stock
in dolines

• Succession plots in dolines show the highest SOC storage capacity
(130 t/ha)

• Soil organic carbon stock in dolines was double the amount theסח
levelled plateau

• With reforestation process the amout of soil organic carbon will
increase

The results of soil sampling and statistical analyses for SOC, nitrogen, 

C/N ratio, carbonate, reaction and texture is shown in Table 1. On 

average, SOC stock under different land uses decrease with the soil 

depth (Fig. 1) in all land use types. 

The graph shows that the largest supply of Corg is in dolines, which are 

in the youngest stage of overgrowing with shrubs, while with the 

degree of woodiness and increasing tree density, the stock is declining 

in the direction towards the SOC stock in the forest.  The highest value 

of nitrogen is found in the soils of dolines of natural reforestation, 

while the lowest mean share was obtained in the soils of dolines

covered with forest. The mean C/N ratios under different land uses is 

in order of forest > natural afforestation > grassland, but non-

significantly.

Considering the trend of agricultural land abandonment in the Kras 

Plateau (Tab. 2), even more overgrowth of dolines, and consequently

an increase of SOC stocks in their soils can be expected.
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