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Abstract: Spatial distribution of soil organic carbon (SOC) and SOC sequestration potentials were 
investigated in the soils of Republic of Serbia. Organic carbon stocks were estimated for soil layers 0-30 
cm and 0-100 cm based on the results from a database and using soil and land use maps. The database 
included a total of 1,140 soil profiles which corresponded to 4335 soil horizons. To establish the 
relationship between organic carbon content and soil type, a soil map of Serbia was adapted to the WRB 
classification and divided into 15,437 polygons (map units). We calculated the SOC stock values for each 
reference soil group based on mean values of SOC at 0-30 and 0-100 cm and their areas. The largest SOC 
stocks for the soil layers 0-30 cm were found in Cambisol 194.76 x 1012 g and Leptosol 186.43 x 1012 g, 
and for the soil layers 0-100 cm in Cambisol 274.87 x 1012 g and Chermozem 230.43 x 1012 g. Based on 
the size of the reference groups, total area of Republic of Serbia, and the mean SOC values for each 
reference group, we calculated the total SOC stocks. The obtained values for the soil layers 0-30 cm and 
0-100 cm amounted to 695.31 x 1012 g and 1142.42 x 1012 g, respectively. The analysis of SOC stocks 
according to land use showed that SOC stocks were higher in forestland and semi-natural areas than in 
agricultural soil by 40.71% and 11.43% at 0-30 cm and 0-100 cm, respectively. 
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1. INTRODUCTION 
 

Soil plays an important role in the carbon 
cycle on Earth. Except for carbonate rocks, soil is 
the largest terrestrial carbon reservoir whose size 
ranges between 1,400 x 1015 g (Post et al., 1982) and 
1,500 x 1015 g of carbon (Batjes, 1996). This amount 
is about twice the size of atmospheric carbon or 
three times the amount contained in terrestrial 
vegetation (Milne et al., 2006). The global soil 
carbon pool is about 2,500 Gt (1015 g) (1,550 Gt of 
SOC and 950 Gt of soil inorganic carbon) (Lal, 
2004). In most soil types (except for calcareous 
ones), carbon is typically contained in organic 
compounds, i.e., in the form of organic carbon 
(Batjes & Sombroek, 1997). This suggests that 
changes in organic carbon stocks in the soil 
(increases or decreases) may be of global 
significance and they may mitigate or exacerbate 

climate changes. In addition to soil organic carbon 
having a positive impact on climate changes, proper 
land management aimed at raising the level of 
organic carbon can increase the productivity and 
sustainability of agricultural ecosystems (Cole et al., 
1997). 

To evaluate the role of soil in carbon cycling, 
it is necessary to estimate organic carbon stocks 
(Yang et al., 2007). Such assessment is necessary 
from the points of both, environmental protection 
and agricultural production. 

This paper presents an assessment of organic 
carbon stocks in the soils in Republic of Serbia. The 
assessment was based on long-term research data and 
data from Soil Information System of Environmental 
Protection Agency (Vidojević & Manojlović, 2010). 
Estimation of organic carbon stocks in the soil is 
important for Republic of Serbia for several reasons. 
Of the total territory of Republic of Serbia, 65.6% are 

mailto:dragana.vidojevic@sepa.gov.rs
mailto:branislava.dimic@sepa.gov.rs
mailto:maja.manojlovic@polj.uns.ac.rs
mailto:nesiclj@polj.uns.ac.rs
mailto:adjsoils@eunet.rs


76 

agricultural land and 32% are forest land (State of 
Soil in the Republic of Serbia for 2012, 2013). 
Considering the vital importance of organic carbon 
for the functioning of ecosystems, its effect on soil 
structure and soil water capacity, and its role in 
numerous chemical and physical soil properties, it is 
important to establish its baseline status in order to be 
able to monitor its variations over time. In the case of 
agricultural soils, the mean value of organic carbon 
up to the depth of 30 cm was found to be 68.99 t ha-1, 
or 1.58%, which is considered as low (1-2%) 
(Vidojević et al., 2014). In the most frequent soil 
types under forest ecosystems in Central Serbia, 
eutric ranker (humic silicate soil), eutric cambisol and 
distric cambisol, the average content of organic 
carbon in the surface layer (0-20 cm, organic and 
mineral layers included), the value of organic carbon 
was 5.77 kg m-2 (Kadović et al., 2012). Statistically 
significant differences in the vartiations of organic 
matter content over time can be obtained only when 
an adequate database is available (Sleutel et al., 2003; 
Van Meirvenne et al., 1996). 

The objective of this paper was to describe the 
assessment of organic carbon stocks conducted in 
Republic of Serbia. The assessment was made in soil 
layers 0-30 cm and 0-100 cm and it was based on 
soil type and land use method. 

 
2. МATERIALS AND METHODS 
 
2.1. Study location 
 
The assessment of organic carbon stocks in the 

soils in Republic of Serbia was carried out in the 
period 2009-2013. Republic of Serbia is located in the 
northwestern part of the Balkan Peninsula, in the 
southern part of Central and Eastern Europe. 
Extending in the direction south - north between 
41°52' and 46°11' north latitude and 18°06' and 
23°01' east longitude, Serbia covers the territory of 
88,361 km2. According to its geographic location and 
natural characteristics, Republic of Serbia is a Central 
European, Balkan, Pannonian and Danubian country. 

In administrative terms, Republic of Serbia is 
comprised of Central Serbia and two autonomous 
provinces: Vojvodina (21,506 km2) and Kosovo and 
Metohija (10,887 km2).  

Large heterogeneity in geological substrate, 
climate, vegetation cover and soil fauna had resulted 
in the formation of a large variety of soil types. 
Accordingly, the area of Serbia was divided into nine 
edaphic-climatic regions (Vidojević & Manojlović, 
2007). Each region includes several soil types whose 
combination defines the general characteristics of 
these regions (Fig. 1). 

 
Figure 1. Location of Republic of Serbia and soil map 

according to WRB classification system 
 

2.2. Soil database 
 
In the period 2009-2011, a database was 

established which served as the basis for further 
research. Its objective was to collate all available 
data and to adapt them to fit the base. Presently, the 
database includes a total of 1140 soil profiles which 
involve 4335 horizons.  

Data that comprise the database for analytical 
study were collected in the period 1962-2010. The base 
contains a set of data on organic carbon content, soil 
bulk density, particle size distribution (clay, silt, sand), 
land use, and altitude. When establishing the 
relationship between organic carbon content and soil 
type, we used the WRB classification described by 
IUSS Working Group WRB (2007). To comply with 
the WRB classification, a soil map of Serbia (Škorić et 
al., 1985) was divided into 15437 map units. Bernoux 
et al., (2002) defined map units as individual polygons 
that comprise a digital map. All polygons were divided 
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into eighteen WRB groups. Table 1 shows the areas 
and proportion of the Reference Soil Groups in 
Republic of Serbia according to the WRB 
classification. 

 
Table 1. Soil groups in Republic of Serbia according to 

the WRB classification 
Reference Soil  
Group Code 

Area 
ha % 

AT Anthrosol 11,519 0.15 
AR Arenosol 55,836 0.72 
CL Calcisol 27,284 0.35 
CM Cambisol 2,168,581 27.99 
CH Chernozem 1,369,962 17.68 
FL Fluvisol 586,221 7.57 
GL Gleysol 484,545 6.25 
HS Histosol 442 0.01 
LP Leptosol 1,231,952 15.90 
LV Luvisol 219,583 2.83 
PH Phaeozem 72,840 0.94 
PL Planosol 429,472 5.54 
PZ Podzol 34,313 0.44 
RG Regosol 168,689 2.18 
SC Solonchak 25,022 0.32 
SN Solonetz 85,858 1.11 
UM Umbrisol 13,093 1.69 
VR Vertisol 644,689 8.32 

Total 7,747,401 100.00 
 
The map shows that the reference groups 

Histosol, Anthrosol, Calcisol, Podzol, Phaeozem and 
Umbrisol are distributed over a limited area in the 
country, totaling 3.58%. The most extensive groups 
are Cambisols (27.99%), Chernozems (17.68%) and 
Leptosols (15.9%). 

 
2.3. Description of method 
 

The content of SOC was determined by Tyrin’s 
titrimetric wet combustion method, where organic 
matter was oxidized by 0.2 M potassium dichromate 
(K2Cr2O7) solution in sulphuric acid and heated to the 
boiling point for 5 minutes. After oxidation, excess 
dichromate was determined by titration with ferrous 
ammonium sulphate (Mohr`s salt solution 
[Fe(NH4)2(SO4)2*6H2O]). Concentration of organic 
matter was calculated by multiplying the SOC 
content by the alteration factor f=1.724. This factor 
is based on the assumption that organic matter 
contains 58% organic carbon (USDA, 1996). 

Soil mechanical structure was determined by 
the pipette method, preparation of samples was done 
with Na-pyrophosphate after Thun et al., (1955). The 
soil form was determined according to the ISSS 

(International Society of Soil Science) soil texture 
classification (Verheye & Ameryckx, 1984). 

Soil bulk density was determined in 100 cm3 
Kopecky cylinders (ISO 11272). Organic carbon 
stocks depending on land use method were calculated 
on the basis of 2006 Corine Land Cover (CLC) 
database. Mean values of the content of organic 
carbon in the soil and standard deviation were 
calculated with Statistica Version 8,0 (2007) for 0-30 
and 0-100 cm soil layers and for each soil type and 
land use category.  

Organic carbon content (%) on the surface of 
the 0-30 cm soil layer was determined according to the 
distribution of Van Ranst et al., (1995) 

 
2.4. Calculation of organic carbon stocks 
 
The calculation of organic carbon stocks was 

made according to the WRB reference soil groups.  
Organic carbon stocks in soil (SOC t ha-1) 

were calculated on the basis of the values of SOC g 
kg-1, bulk density and soil depth applying the 
following formula: 

 

𝑆𝑂𝐶(𝑡 ℎ𝑎−1 ) =
𝑆𝑂𝐶(𝑔 𝑘𝑔−1 )

1000000
𝑥𝑑𝑒𝑝𝑡ℎ(𝑚)𝑥 

𝐵𝐷(𝑀𝑔𝑚3)𝑥10000(𝑚2ℎ𝑎−1)𝑥1000(𝑘𝑔𝑀𝑔−1) 
 

The formula was derived after the method of 
Evrendilek & Wali (2001): 
(1) soil weight (kg ha-1) = depth (m) x bulk density 
(Mg m-3) x 10,000 (m2 ha-1) x 1,000 (kg Mg-1) 
(2) SOC stocks (Mg ha-1)= (g SOCkg-1/1,000,000) x 
soil bulk (kg ha-1) 

A median point was calculated for each horizon 
which was then taken as the depth value. The general 
assumption was that the relationship between organic 
carbon content in the soil and depth could be 
represented by linear regression (y = ax + b) from 
horizon to horizon. Organic carbon content was 
calculated for the soil layers of 0-30 cm and 0-100 cm. 

When we consider the change in the content 
of organic carbon with soil depth, the applied 
method of soil sampling may be of importance when 
comparing the obtained results. A disagreement 
between the results may occur because of the non-
linear change in the content of organic carbon along 
the depth and taking the median point as the depth 
for which a particular organic carbon content was 
calculated. 

Organic carbon content was determined on the 
basis of the thickness of horizons within the layer, as 
in Hiederer (2009): 

 

𝑂𝐶𝐿 = �𝑂𝐶𝐻𝑖
𝑛

𝑖=1

𝑥𝑃𝐻𝑖  
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Where: 
OC

L
: organic carbon content in layer L 

OC
H
: organic carbon content in layer H 

p
H
: relation of horizon H within layer L 

i: horizon within layer 
 
2.5. Studied area 
 
Organic carbon stocks in the soils of Republic 

of Serbia were calculated on the basis of the mean 
values for each WRB reference soil group and Corine 
Land Cover (CLC) categories of land use. Content 
was calculated to the depths of 30 cm and 100 cm and 
expressed in tons per hectare. Organic carbon stocks 
were calculated for the area of 77,474 km2, i.e., for 
the territory of Republic of Serbia excluding Kosovo 
and Metohija Province (Statistical Yearbook of the 
Republic of Serbia, 2010). The territory of Kosovo 
and Metohija Province was excluded from calculation 
because of unavailable data. 

 
2.6. Calculation of organic carbon stocks 
per wrb reference groups 
 
Using Soil Map of Serbia, areas of the main 

WRB reference soil groups were defined (Table 1). 
Total values of organic carbon stocks for these 
reference groups were calculated on the basis of the 
mean values of organic carbon content at 0-30 cm and 
0-100 cm and the area of each reference group. The 
database does not contain the results for organic carbon 
stocks in the following reference groups: Anthrosol, 
Calcisol, Histosol, Phaeozem, Podzol and Umbrisol. 
These groups cover a total area of 276,991 ha, which 
represents 3.57% of the territory of the country. For the 
calculation of organic carbon stocks in these groups, 
we used values which represented the arithmetic means 
for all reference group at 0- 30 cm and 0-100 cm 
expressed in t ha-1. The mean values for the main 
reference groups were 89.59 t ha-1 and 145.69 t ha-1 for 
the depths of 0-30 cm and 0-100 cm, respectively.  

Organic carbon stock at 0-30 cm per reference 
group was calculated according to the following 
formula: 
SOC 30 cm (t) = Ʃ {(ẋ) mean value of organic 
carbon content per reference soil group at 0-30 cm (t 
ha-1) x area occupied by reference group (ha)} 

Organic carbon stock at 0-100 cm was 
calculated according to the following formula: 
SOC 100 cm (t) = Ʃ {(ẋ) mean value of organic 
carbon content per reference soil group at 0-100 cm 
(t ha-1) x area occupied by reference group (ha)} 

 

2.7. Calculation of organic carbon stocks 
per Corine Land Cover categories of land use 

 
Using Corine Land Cover (CLC) database for 

2006, we defined areas of the major categories of land 
use (Table 3). Based on the obtained mean values of 
organic carbon content at 0-30 and 0-100 cm and the 
areas indicated by Corine Land Cover categories of 
land use, we calculated the organic carbon stocks in 
agricultural land, forest land, semi-natural areas, and 
artificial areas. The last category includes mostly the 
urban green areas and recreational areas. The 
database does not contain the organic carbon data for 
other categories of land use. Organic carbon stock at 
0-30 cm per land use category was calculated 
according to the following formula: 
SOC 30 cm (t) = Ʃ {(ẋ) mean value of organic 
carbon content per category of land use at 0-30 cm (t 
ha-1) x area occupied by land use category (ha)} 
Organic carbon stock at 0-100 cm was calculated 
according to the following formula: 
SOC 100 cm (t) = Ʃ {(ẋ) mean value of organic 
carbon content per category of land use at 0-100 cm 
(t ha-1) x area occupied by land use category (ha)} 

 
3. RESULTS 
 
3.1. SOC distribution depending on soil type 
 
The calculated data indicated that there 

existed a great variability in the content of organic 
carbon among the reference soil groups (Table 2). 
The highest mean values of organic carbon content 
were found in the reference group Leptosol - 151.33 
t ha-1 and 178.95 t ha-1 for the depths of 0-30 cm and 
0-100 cm, respectively (Vidojević et al., 2012). The 
analysis of the coefficients of variation indicated that 
the mean values were not sufficiently representative 
for that group (CV > 50%). The lowest mean values 
of organic carbon content were found in the 
reference group Arenosol - 41.78 t ha-1 and 96.03 t 
ha-1 for the depths of 0-30 cm and 0-100 cm, 
respectively. The analysis of the coefficients of 
variation showed that the mean values were 
sufficiently representative for this group (CV 
<50%). The research showed that the values of 
organic carbon content had highest variability in the 
reference groups Leptosol and Regosol. 

The result obtained on the basis of the 
compound area of the reference soil groups and the 
area of Republic of Serbia (77,474 km2) indicated 
that the organic carbon stocks at 0-30 cm and 0-100 
cm were 695.31 x 1012 g (Tg) and 1142.42 x 1012 g 
(Tg), respectively. 
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Table 2. Soil organic carbon content (SOC) and SOC stocks in the major WRB soil groups in Republic of Serbia 

RSGC n 

0-30cm 0-100 cm 
SOC content t ha-1) SOC 

stock 
(Tg) 

SOC content (t ha-1) SOC 
stock 
(Tg) Mean Min Max SD Mean Min Max SD 

AT - - - - - 1.03 - - - - 1.68 
AR 101 41.78 3.72 101.90 20.04 2.33 96.03 10.06 308.66 47.07 5.36 
CL - - - - - 2.44 - - - - 3.97 
CM 319 89.81 20.44 347.62 53.35 194.76 126.75 25.74 398.43 62.79 274.87 
CH 216 73.82 7.89 133.51 21.86 101.13 168.20 24.21 341.37 57.88 230.43 
FL 97 70.80 23.27 173.25 28.21 41.50 154.70 34.91 444.03 71.87 90.69 
GL 38 85.01 6.29 221.33 37.47 41.19 168.75 92.96 436.43 83.61 81.77 
HS - - - - - 0.04 - - - - 0.06 
LP 211 151.33 11.06 527.22 96.95 186.43 178.95 11.06 658.40 127.33 220.46 
LV 32 83.31 56.41 146.62 27.75 18.29 123.20 79.12 223.87 38.08 27.05 
PH - - - - - 6.53 - - - - 10.61 
PL 41 61.61 14.29 162.74 27.05 26.46 109.88 43.44 232.14 38.83 47.19 
PZ - - - - - 3.07 - - - - 5.00 
RG 12 93.74 26.51 298.43 87.08 15.81 160.88 26.51 425.53 157.98 27.14 
SC 9 48.00 14.90 100.42 22.97 1.20 102.13 32.11 178.76 40.95 2.56 
SN 29 71.09 30.66 126.48 24.39 6.10 126.74 55.68 215.89 33.95 10.88 
UM - - - - - 1.17 - - - - 1.91 
VR 35 71.09 33.25 129.26 21.08 45.83 156.34 58.26 275.29 53.58 100.79 
RSGC: Reference Soil Group Code; n: Number of soil profiles in the database; SD: Standard deviation 

 
3.2. SOC distribution depending on land 
use method 

 
Distribution of soil organic carbon was shown 

in relation to land use method as defined by Corine 
Land Cover categories (Table 3). In Republic of 
Serbia, artificial areas, agricultural land, forests and 
semi-natural areas, and wetlands and water surfaces 
cover 257,070 ha, 4,395,186 ha, 2,967,453 ha, and 
127,691 ha, respectively. The respective percentages 
are 3.32%, 56.73%, 38.30%, and 1.65%. 

The analysis of organic carbon content in 
agricultural land showed that, in the layer 0-30 cm, 
the values ranged from 3.72 t ha-1 to 328.23 t ha-1. 
The mean value was 68.99 t ha-1 or 1.58%, which 
placed this category of land use into the class of low 
carbon content (1-2 %). In the layer 0-100 cm, the 
values ranged from 18.25 t ha-1 to 658.40 t ha-1, with 
the mean value of 136.57 t ha-1. The analysis of 
variation coefficients indicated that the mean values 
for this land use category were not sufficiently 
representative (CV > 50%). 

The analysis of organic carbon content in the 
category of forests and semi-natural areas showed 
that, in the layer 0-30 cm, the values ranged from 4.93 
t ha-1 to 527.22 t ha-1. The mean value was 116.35tha-1 
or 2.78%, which placed this land use category into the 
class of medium carbon content (2-6%). In the layer 
0-100 cm, the values ranged from 10.06 t ha-1 to 
646.98 t ha-1, with the mean value of 154.19 t ha-1. 

The analysis of variation coefficients indicated that 
the mean values for this land use category were not 
sufficiently representative (CV > 50%). 

The analysis of organic carbon content in the 
category of artificial areas showed that, in the layer 
0-30 cm, the values ranged from 30.71 t ha-1 to 
133.51 t ha-1. The mean value was 74.74 t ha-1 or 
2.08%, which placed this land use category into the 
class of medium carbon content (2-6%). In the layer 
0-100 cm, the values ranged from 45.68 t ha-1 to 
342.66 t ha-1, with the mean value of 161.43 t ha-1. 
The analysis of variation coefficients indicated that 
these mean values were representative (CV < 50%) 
for this land use category. 

Based on the areas of the different land use 
categories, we obtained the values of organic carbon 
stocks for these categories. The results showed that 
the organic carbon stocks in the category of 
agricultural land were 303.22 x 1012 g (Tg) and 
600.25 x 1012 g (Tg) at 0-30 cm and 0-100 cm, 
respectively. In the category of forests and semi-
natural areas, the organic carbon stocks were 345.26 
x 1012 g (Tg) and 457.55 x 1012 g (Tg) at 0-30 cm 
and 0-100 cm, respectively. In the category of 
artificial areas, which mainly included sites within 
urban green areas and recreational areas, the organic 
carbon stocks were 19.21 x 1012 g (Tg) and 41.50 x 
1012 g (Tg) at 0-30 cm and 0-100 cm, respectively. 
The study did not include the category of wetlands. 
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Table 3. Soil organic carbon (SOC) content and SOC stocks by CLC categories in Republic of Serbia 

 Area 
(ha) 

Area 
(%) n 

0-30cm 0-100 cm 
SOC content (t ha-1) 

SOC 
stock 
(Tg) 

SOC content (t ha-1) 
SOC 
stock 
(Tg) M

ea
n 

M
in

 

M
ax

 

SD
 

M
ea

n 

M
in

 

M
ax

 

SD
 

Agricultural 
areas  

4,
39

5,
18

6 

56
.7

3 

57
7 

68
.9

9 

3.
72

 

32
8.

23
 

36
.6

8 

30
3.

22
 

13
6.

57
 

18
.2

5 

65
8.

40
 

72
.8

6 

60
0.

25
 

Forestland 
and semi-
natural 
areas  2,

96
7,

45
3 

38
.3

0 

48
9 

11
6.

35
 

4.
93

 

52
7.

22
 

79
.6

0 

34
5.

26
 

15
4.

19
 

10
.0

6 

64
6.

98
 

93
.2

2 

45
7.

55
 

Artificial 
areas  25

7,
07

0 

3.
32

 

74
 

74
.7

4 

30
.7

1 

13
3.

51
 

22
.6

1 

19
.2

1 

16
1.

43
 

45
.6

8 

34
2.

66
 

65
.7

1 

41
.5

0 

n: Number of soil profiles in the database. SD: Standard deviation 
 

3.3. Elaboration of the map of SOC content 
 
In order to present the spatial distribution of 

SOC, we made maps of SOC contents at 0-30 cm 
and 0-100 cm depths for WRB reference soil groups 
(Fig. 2) and CLC land use categories (Fig. 3). The 
figures show that the distribution of SOC stocks in 
the soil differed in dependence of several factors: 
soil type, climate, altitude, geological substrate, and 
land use method. The SOC contents at 0-30 cm had 
higher values in Central Serbia, which has large 
areas of forestland, than in Vojvodina Province, 
which is a plain with intensive agricultural 
production located in the north of the country. 

 
4. DISCUSSION 
 
The map of organic carbon distribution per 

soil type, at 0-30 cm, showed that largest organic 
carbon stocks were present in Central Serbia 
(southern part), predominantly in the reference 
group Leptosol. In that reference group, the content 
of organic carbon at 0-30 cm ranged from 11.06 to 
527.22 t ha-1, with the mean value of 151.33 t ha-1. 
At 0-100 cm, the values ranged from 11.06 to 
658.40 t ha-1, with the mean value of 178.95 t ha-1. 
The soils in this reference group are shallow, so that 
the values of organic carbon content  to the depth of 
100 cm represent in fact the value for the entire 
profile. The reference group Cambisol occupies the 
largest area in Central Serbia (37.76%). The values 
of organic carbon content for this reference group, at 
0-30 cm, ranged from 20.44 to 347.62 t ha-1, with a 
mean value of 89.81 t ha-1. The coefficient of 
variation was 59.40%. The values of organic carbon 

content at 100 cm ranged from 25.74 to 398.43 tha-1, 
with the mean value of 126.75 t ha-1. The coefficient 
of variation was 49.54%. In the north of the country, 
in Vojvodina Province, the region with the most 
intensive agricultural production, the organic carbon 
content at 30 cm was mostly low, amounting to 
1.93%. The most common soil type in this part of 
the country is Chernozem, which covers 57.9% of 
the area. The values of organic carbon content for 
this reference group, at 30 cm, ranged from 7.89 to 
133.51 t ha-1, with the mean value of 73.82 t ha-1. 
The organic carbon content at 100 cm ranged from 
24.21 to 341.37 t ha-1, with the mean value of 168.20 
t ha-1. The obtained values indicated that chernozems 
have a greater depth of the humus horizon (Ah), 
which went up to 100 cm, then Cambisols with the 
humus horizon up to the depth of 60 cm. 

Chernozem and Gleysol, the two most 
common soil reference groups in Vojvodina 
Province, which occupy 76.03% of the area, were 
found to have larger organic carbon stocks than 
Cambisol, the most common soil reference group in 
Central Serbia.  The Chernozem soil in Russia was 
reported to contain 290 t ha-1 of organic carbon at 0-
100 cm (Mikhailova & Post, 2006), while a study in 
Bulgaria showed 142 t ha-1 (Filcheva et al., 2002). 
Chernozem in Vojvodina Province, which had 
developed on loess terraces, has the mean organic 
carbon content of 151 t ha-1 at 0-100 cm (Belić et al., 
2013). 

The map of organic carbon distribution 
depending on land use method indicated that organic 
carbon stocks were higher in forests and semi-
natural areas than in agricultural land, up to 40.71% 
and 11.43% at 0-30 cm and 0-100 cm, respectively. 
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Figure 2. SOC stocks distribution by soil type, to the depths of a) 0-30 cm and b) 0-100 cm 

 
Figure 3. SOC stocks distribution by land use, to the depths of a) 0-30 cm and b) 0-100 cm 
 
Organic carbon content was found to be 

higher in artificial areas than in agricultural land, 
forestland and semi-natural areas. The reasons for 
this are manifold, but the safest explanation is that 
the samples for this category were taken from urban 
green areas and recreational areas which are 
intensively fertilized and the removal of organic 
carbon is reduced. 

This study showed that there occurred a great 
variability in results when categories of land use 
were analyzed. Only the sites belonging to the 

category of artificial areas, at 0-30 cm, produced 
sufficiently representative values of the mean 
content of organic carbon. It appears that organic 
carbon content depends more on other factors, such 
as soil type, climatic conditions, and altitude, than 
on land use parameters. 

Distribution of organic carbon stocks 
confirmed that long-term intensive tillage reduces 
the content of organic carbon in the soil while forest 
ecosystems keep accumulating organic carbon in the 
soil. 
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5. CONCLUSION 
 
According to the analysis of the soil map, the 

soils of Serbia were found to store 695.31 x 1012g 
(Tg) of organic carbon at 0-30 cm and 1142.42 x 
1012 g (Tg) at 0-100 cm. The mean organic carbon 
content for the major WRB reference soil groups 
was 89.59 t ha-1 at 0-30 cm and 145.69 t ha-1 at 0-
100 cm. Based on the map of land use categories, 
organic carbon stocks in the category of agricultural 
land were 303.22 x 1012 g (Tg) at 0-30 cm and 
600.25 x 1012 g (Tg) at 0-100 cm. Forestlands and 
semi-natural areas had organic carbon stocks of 
345.26 x 1012 g (Tg) at 0-30 cm and 457.55 x 1012 g 
(Tg) at 0-100 cm. The mean values of organic 
carbon content in the category of agricultural land 
amounted to 68.99 t ha-1 and 136.57 t ha-1 at 0-30 cm 
and 0- 100 cm, respectively. The mean values in the 
category of forestland were 116.35 t ha-1 to 30 cm 
and 154.19 t ha -1 to 100 cm in depth. The spatial 
distribution of organic carbon stocks and its 
variability is caused by various factors, such as clay 
content, land use pattern, altitude, and climate. In 
general, the distribution of the content of organic 
carbon at 0-30 cm showed higher values in Central 
Serbia, where forestland occupied a larger area than 
agricultural land. 

Republic of Serbia has a variety of soils which 
differ in profile structure and depth. In the case of 
the reference soil groups with the profile depth less 
than 100 cm, the content of organic carbon was still 
presented for the depth of 0-100 cm although it was 
not true for the actual situation.  

As the data for organic carbon content come 
from a total of 1140 soil profiles, we believe that the 
results of the this study are accurate and reliable. 
This study is the first comprehensive assessment of 
organic carbon stocks in the soils layers 0-30 cm and 
0-100 cm done in Republic of Serbia. The 
compilation of data on organic carbon stocks and its 
distribution in the different soil reference groups and 
land use categories is the first step in the evaluation 
and monitoring of changes of organic carbon stocks 
in the soils of Republic of Serbia. 
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