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Abstract. The aim of the research was to assess distribution of organic soils in farmlands for the 
time period between 1990 and 2015, as well as to carry out a recalculation of GHG emissions 
from organic soils in grassland and cropland. We evaluated the area of typical organic soils using 
digitized soil maps created between 1960s and 1980s there were 183,000 ha of cropland and 
grassland on organic soils. A selected number of areas on organic soils intersecting with the 
National forest inventory (NFI) plots were surveyed. We found that 66  10% of surveyed plots 
still conforms to criteria for organic soils according to Intergovernmental Panel on Climate 
Change (IPCC) guidelines; in the rest of plots soil organic matter has been mineralized and these 
areas do not conform to IPCC criteria of organic soils. The following distributionof organic soils 
was estimated in cropland  6.3  3.3% in 1990 and 4.1  3.4% in 2015, but in grassland  
11.6  3.6% in 1990 and 7.7  3.9% in 2015. The annual reduction of GHG emissions due to 
reduction of area of organic soils in cropland in 2015 corresponds to 1,400,000 tonnes CO2 eq. in 
comparison to 1990 and in grassland  to 1,100,000 tonnes CO2 eq. The estimated reduction of 
the GHG emissions due to conversion of organic soils into mineral soils, comparing the average 
value in 2005 2009 with the projection for 2021 2030 on average will correspond to 313,000 

 become a net CO2 sink according 
to the GHG inventory data on other land use categories and carbon pools.  
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Soil is the largest terrestrial carbon pool and, as such, it can be turned into the 

largest source of greenhouse gas (GHG) emission from terrestrial ecosystems, depending 
on land use type and management activities. Globally about 1,220 1,550 Pg of carbon 
(C) is stored in soils as organic matter to a depth of 1 m and 2,376 2,450 Pg C  to a 
depth of 2 m. These amounts are significantly higher than C storage in atmosphere and 
terrestrial plants (Eswaran et al., 1995; Lal, 2004b). Soil organic matter, which consists 
of carbon-based compounds, influences soil chemical, physical and biological 
properties. It provides fertility, biological activity and attachment of nutrients to soil 
adsorption complex and also influences soil structure, air and moisture content. Organic 
matter also has a significant role in carbon cycle, whereas the carbon cycle along with 
changes in GHG concentrations is an important component of the biochemical cycle 
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(FAO, 2004; Nikodemus, 2009; Heikkinen, et al., 2013). Soils with more than 12 18% 
of organic carbon (approximately 20 30% of organic matter) are considered organic 
soils (Eggleston et al., 2006). Maintenance of optimal content of soil organic carbon 
(SOC) secures preconditions for development of healthy forest stands and better plant 
growth. It also increases net primary production, yieldswater retention capacity and 
efficiency of fertilizers and irrigation. SOC can reduce plant water stress, erosion, 
pesticide and nutrient leaching to aquatic ecosystems and mitigates climate change by 
off-setting anthropogenic emissions through C sequestration in trees and soils (Stoate et 
al., 2001; Jankauskas et al., 2007; Brock et al., 2011). Most of cropland contains 2 10% 
of organic matter in topsoil (Bot & Benites, 2005). C content in topsoil is a significant 
soil quality indicator because content of organic matter is directly proportional to C 
content in soil (Heikkinen et al., 2013). SOC is also important for ensuring a consistent 
global food supply. Adoption of SOC conserving agricultural practices can increase food 
production by 17.6 Mt year-1  
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Table 1. Soil types used in selection of organic soil  
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 (1) 

where A2016  current total area of organic soils for cropland/grassland, ha; 
  total area of organic soil for cropland/grassland from digital soil map 

database, ha; p  relative area of organic soils according to the implemented survey. 

 
 

 (2) 

    
 



1814 

 

  
 

 (3) 

 
     

 

 
 

 
  

 
 

 (4) 

    
     

 

  

  
 

 (5) 

  
  

 
 

 
 

 

 
   



1815 

 

 

 

 

 

 

 



1816 

 

 
 

 

 
 

 
  

  

  
  

  
  

  
 

 

 

  
 

   
 

 



1817 

 
 

  

  
 

  
  

 

 

  

  
    

 
 

 

 



1818 

 

 
 

  
 

       
       
       
       
       

 

 

  
 

  

 

       
       
       
       
       
 

 



1819 

 

 

 
 

  
 

       
       
       
       
       
 

 
 

 
 
1. 

 

 



1820 

2.

 
3. 

 
4. 

    
     
5. 

 
6. 
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