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FOREWORD 
 

 

 

 

 

 



LIST OF ACRONYMS 

Alo – aluminium extracted by an acid ammonium oxalate solution 
Alt – iron extracted by solution of HClO4–HF 
BS – base saturation 
CEC – cation exchange capacity 
CECclay – CEC of the clay  
EC1:2 – electrical conductivity of a 1:2 soil-water extract 
EC1:2.5 – electrical conductivity of a 1:2.5 soil-water extract 
ECe – electrical conductivity of the soil saturation extract 
Eh – redox potential related to the standard hydrogen electrode 
ESP – exchangeable sodium percentage 
FAO – Food and Agriculture Organization of the United Nations 
Fed – iron extracted by a dithionite-citrate-bicarbonate solution 
Feo – iron extracted by an acid ammonium oxalate solution 
Fet – iron extracted by solution of HClO4–HF 
HA – potential (hydrolytic) acidity (pH8.2) by the Kappen method 
IUSS – International Union of Soil Science 
Nt – total nitrogen 
OC – organic carbon 
pHa – pH measurement referred to the actual soil moisture 
pHe  – pH of saturation paste 
pHox  – pH measurement after incubation of soil samples under laboratory conditions within two months 
pHpox  – pH measurement after oxidation with 30% H2O2 
rH – the index used to assess redox conditions in water and soils calculated from pHa and Eh values (negative 
logarithm of the hydrogen partial pressure) 
SAR – sodium adsorption ratio 
SP – moisture content at saturation (saturation percentage) 
St – total sulphur 
TEB – total exchangeable bases 

 
 
METHODS 

The soils were classified according to WRB 2015
1
. The soil morphology descriptions and symbols of soil horizons are 

given after Guidelines for Soil Description
2
. The samples were taken from selected soil horizons and after preparation 

(drying, separation of root and sand fraction >2 mm by sieving) it was analyzed in the laboratory. Texture was 
determined by (i) combining the Bouyoucos

3
 hydrometer and sieve method or (ii) by pipette and sieve method. 

Organic carbon (OC) content was determined by the wet dichromate oxidation method, and total nitrogen (Nt) 
content by the Kjeldahl method. The reaction was measured in H2O and 1 M KCl in 1:2.5 suspension for mineral 
samples, and 1:10 suspension for organic samples. Calcium carbonate (CaCO3) content was determined by Scheibler 
volumetric method. Potential (hydrolythic) acidity (HA) was determined by Kappen method and exchangeable cation 
(bases) content was estimated by leaching with 1 M ammonium acetate with a buffer solution pH 8.2. Pedogenic 
forms of iron and aluminum were extracted: Fet and Fed by HClO4–HF, Fed by sodium dithionite–citrate–bicarbonate

4
 

and Feo and Alo by ammonium oxalate buffer solution
5
. Other soil analyses were performed according to the 

standard methods
6
. Color has been described according to Munsell

7
. It was recorded (i) in the moisture condition 

(single value) or (ii) in the dry and moisture condition (double values).   

                                                           
1
 IUSS Working Group WRB, 2015. World Reference Base for soil resources 2014, update 2015 International soil classification system for 

naming soils and creating legends for soil maps. World Soil Resources Report No. 106. FAO, Rome. 
2
 FAO, 2006. Guidelines for Soil Description, Fourth edition. FAO, Rome. 

3
 Bouyoucos, G.M., 1951. Particle analysis by hydrometer method. Agronomy Journal 43, 434–438. 

4
 Mehra, O.P., Jackson,M.L., 1960. Iron oxides removal fromsoils and clays. Dithionite–citrate systems buffered with sodium bicarbonate. 

Clays and Clay Minerals 7, 313–327. 
5 Mckeague, J.A., Day, J.H., 1966. Ammonium oxalate and DCB extraction of Fe and Al. Canada Journal of Soil Science 46, 13–22. 
6
 Van Reeuwijk, L.P. 2002. Procedures for soil analysis. 6th Edition. Technical Papers 9. Wageningen, Netherlands, ISRIC – World Soil 

Information. 
7
 Munsell Soil Colour Charts, 2009. Grand Rapids, Michigan USA. 
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SOIL REFERENCE GROUPS INDEX 
 

 SOIL REFERENCE GROUP  COUNTRY PAGE 
1 ALISOLS  POLAND 156 
2 ANDOSOLS  SLOVAKIA 42, 44 
3 ARENOSOLS  ESTONIA 164 

   LITHUANIA 98 

 POLAND 176, 178, 188, 190, 192 
   RUSSIA 116 

4 CAMBISOLS  HUNGARY 138 
   POLAND 56, 64, 84, 150 
   SLOVAKIA 46, 48 

5 CHERNOZEMS  UKRAINE 130  
6 FLUVISOLS  POLAND 32 
7 GLEYSOLS  GERMANY 12, 14, 16 

   POLAND 28, 30, 62, 180  
8 HISTOSOLS  ESTONIA 168 

   LITHUANIA 104 
   POLAND 182 

9 LEPTOSOLS  POLAND 58, 60, 68, 76, 77 
10 LUVISOLS  ESTONIA 166 

   POLAND 86, 88, 152, 158  
   UKRAINE 128 

11 PHAEOZEMS  CZECHIA 208 
   POLAND 26, 194, 196 
   UKRAINE 122, 124, 126 

12 PLANOSOLS  POLAND 66 
13 PODZOLS  LITHUANIA 100, 102  

 POLAND 78, 80, 82  
   RUSSIA 112, 114 

14 RETISOLS  POLAND 154 
15 TECHNOSOLS  CZECHIA 204, 206 
16 UMBRISOLS  HUNGARY 140, 142 
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STUDY AREAS 
 

 
 

   NUMBER OF CHAPTER - REGION AND COUNTRY: 

            1 – TIDAL FLAT AND MARSHES OF BARRIER ISLANDS, SPIEKEROOG, GERMANY  

            2 – FLOODED ZONE OF THE LOWER VISTULA RIVER VALLEY, POLAND 

            3 – KREMNICA MOUNTAINS, SLOVAKIA 

            4 – MAGURA NAPPE ROCKS, LUBOŃ WIELKI MOUNTAIN, POLAND 

            5 – KARKONOSZE MOUNTAINS, POLAND 

            6 – SANDY GLACIOLACUSTRINE PLAIN, LITHUANIA 

            7 – KARST SINKHOLE, EAST EUROPEAN PLAIN, RUSSIA 

            8 – SOKAL HILLS, VOLHYNIAN UPLAND, UKRAINE 

            9 – TOKAJ MOUNTAINS, SINTA HILL, HUNGARY 

         10 – MT. ŚLĘŻA, POLAND 

         11 – HAANJA UPLAND, ESTONIA 

         12 – TUNNEL VALLEY, BRODNICA LAKE DISTRICT, POLAND 

         13 – PLEISTOCENE TERRACES, DRWĘCA VALLEY, POLAND 

         14 – DUMPSIDE OF BÍLINA LIGNITE OPEN CAST MINE, CZECHIA 
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Fig. 1. Location 
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 Profile 1 – Eutric Orthofluvic Tidalic Gleysol (Arenic, Ochric, Hypersalic) 
Localization: Tidal flat dominantly covered with saltwort (Salicornia maritima), 1.3 m a.s.l., 
                         N 53°45’40.6’’  E 7°43’14.6’’ 

 

 
 

 

 
 

 

Cl 
 
 
 

Cr 

Morphology: 

– 0–15 cm, sand, dark olive gray (5Y 3/2), with 
yellowish red (5YR 5/8) mottles, moist, single 
grain structure, few fine roots, gradual and 
smooth boundary; 

– 15–(30) cm, sand, dark gray (5Y 4/1), wet, 
single grain structure, few fine roots. 
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Table 1. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-0.63 0.63-0.2 
0.2-

0.125 
0.125-
0.063 

0.063-
0.002 

<0.002 

Cl 0–15 1.4 44.2 47.7 5.3 0.0 0.0 0.0 S 

Cr 15-(30) 0.8 51.7 40.8 4.6 0.0 0.0 0.0 S 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] 

ECe 
 [dS∙m

-1
] KCl 

Cl 0–15 2.0 0.3 6.7 6.8 5 - 20 36.1 

Cr 15-(30) - - - 6.0 0 - 5 36.7 

 

 

Table 3. Sorption properties 

Horizon 
Depth 
[cm] 

Na
+
/Ca

2+
 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ TEB CEC 

BS 
[%] 

[cmol(+)∙kg
-1

] 

Cl 0–15 8.2 8.7 13.1 2.5 71.3 95.6 1.8 100 

Cr 15-(30) 8.6 7.5 11.7 2.3 64.4 85.9 1.7 100 
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 Profile 2 – Calcaric Gleysol (Clayic, Humic, Salic) 
Localization: Salt marsh typically covered with grasses, mash-rosemary (Limonium vulgare) and wormseed   
                       (Artemisia maritima), 2.1 m a.s.l., N 53°45’51.8’’  E 7°43’1.2’’ 

 

 
 

 

 

 

Ah 
 
 

  Cl1 
 
 

Cl2 
 
 
 

Cl3 
 
 

Cr 
 
 
 

 

Morphology: 

– 0–18 cm, humus horizon, clay, grayish brown 
(10YR 5/2), moist, angular blocky structure, many 
fine roots, clear and smooth boundary; 

– 18–33 cm, clay, brown (7.5YR 5/4), with 
yellowish red (5YR 5/8) mottles, moist, angular 
blocky, fine roots, gradual and smooth boundary; 

– 33–43 cm, heavy clay, light brownish gray  
(10YR 6/2), with yellowish red (5YR 5/8) mottles, 
moist, angular blocky structure, few fine roots, 
gradual and smooth boundary; 

– 43–63 cm, clay, dark gray (10YR 4/1), with 
yellowish red (5YR 5/8) mottles, moist, massive 
coherent, very few fine roots; 

– 63–(100) cm, clay, dark gray (2.5Y 4/1), wet, 
massive coherent, no roots. 
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Table 4. Texture  

Horizon 
Depth 

[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-0.63 0.63-0.2 
0.2-

0.063 
0.063-
0.02 

0.02 -
0.002 

<0.002 

Ah 0–18 0.0 0.0 0.1 9.7 20.1 13.4 56.7 C 

Cl1 18–33 0.0 0.0 0.4 15.9 19.2 9.8 54.7 C 

Cl2 33–43 0.0 0.0 0.1 7.9 18.8 12.7 60.5 HC 

Cl3 43–63 0.0 0.0 0.1 9.9 18.7 13.4 57.9 C 

Cr 63–(100) 0.0 0.0 2.0 15.3 21.7 12.2 48.8 C 

 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] 

ECe 
 [dS∙m

-1
] KCl 

Ah 0–18 42 4.5 9.3 7.7 88 - 

Cl1 18–33 39 3.5 11.1 7.6 62 - 

Cl2 33–43 45 4.1 11.0 7.6 70 - 

Cl3 43–63 40 3.5 11.4 7.5 77 - 

Cr 63–(100) 27 2.7 10.0 7.6 97 13.4 

 

 

Table 6. Sorption properties 

Horizon 
Depth 
[cm] 

Na
+
/Ca

2+
 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ TEB CEC 

BS 
[%] 

[cmol(+)∙kg
-1

] 

Ah 0–18 5.6 10.2 12.2 1.7 57.2 81.3 81.3 100 

Cl1 18–33 3.2 12.5 12.1 1.7 40.3 66.6 66.6 100 

Cl2 33–43 4.1 13.6 15.4 2.7 55.9 87.6 87.6 100 

Cl3 43–63 4.8 13.1 13.2 2.7 62.3 91.3 91.3 100 

Cr 63–(100) 3.8 14.9 14.1 2.4 57.0 88.4 88.4 100 
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 Profile 3 – Eutric Orthofluvic Gleysol (Arenic, Drainic, Humic) 
Localization: Embankment (since 1882/83) cultivated with grassland, 2.4 m a.s.l., 
                        N 53°46’9.1’’  E 7°42’0.3’’ 

 

 
 

 

  

 

Ap 
 
 

Cl   
 
 
 

Cr1 
 
 

Cr2 
 
 
 

Morphology: 

– 0–17 cm, sand, very dark gray (10YR 3/1), slightly 
moist, granular structure, many fine roots, abrupt 
and smooth boundary; 

– 17–52 cm, sand, yellowish brown (10YR 5/4) 
with yellowish red (5YR 5/8) mottles, moist, single 
grain structure, few fine roots, clear and smooth 
boundary;  

– 52–65 cm, sand, grayish brown (5Y 5/2) moist, 
single grain structure, few fine roots, clear and 
smooth boundary;  

– 65–(100) cm, sand, gray (5Y 5/1), wet, single 
grain structure, no roots. 
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Table 7. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-0.63 0.63-0.2 
0.2-

0.125 
0.125-
0.063 

0.063-
0.002 

<0,002 

Ap 0-17 0.0 45.4 52.1 2.0 0.0 0.2 0.3 S 

Cl 17-52 1.0 42.3 54.7 1.7 0.0 0.0 0.3 S 

Cr1 52-65 0.6 40.8 56.6 1.1 0.4 0.1 0.4 S 

Cr2 65-100 0.0 44.9 52.4 2.1 0.2 0.1 0.3 S 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] KCl 

Ap 0-17 66.9 6.2 10.8 4.9 0.0 

Cl 17-52 - - - 4.9 0.0 

Cr1 52-65 - - - - 0.0 

Cr2 65-100 - - - - 0.0 

 

 

Table 9. Sorption properties 

Horizon 
Depth 
[cm] 

Na
+
/Ca

2+
 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0-17 0.4 8.5 2.0 0.4 3.4 14.3 25.6 56 

Cl 17-52 0.4 1.3 0.5 0.2 0.5 2.6 4.7 56 

Cr1 52-65 - - - - - - - - 

Cr2 65-100 - - - - - - - - 
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 Profile 1 – Cambic Protostagnic Phaeozem  (Siltic, Aric) 
Localization: the lower Vistula River floodplain, flooded area, arable land, 33.2 m a.s.l., 
                        N 53°05’16’’, E 18°17’48”  

  

 

 
 

 

Apg       
 
 
 
 
 

Bwg 
 
 
 
 
 

Cg1 
 
 
 
 
 

Cg2 
 
 
 
 
 

Cg3 
 
 
 
 
 

 

Morphology: 

– 0–30 cm, mollic horizon with stagnic properties, 
silt loam, very dark grayish brown (2.5Y 5/2;  
2.5Y 3/2), moist, moderate granular structure, 
highly gleyed (10G 6/1; 10G 4/1) burrows infilled 
with moderately decomposed organic material, 
fine and few roots, abrupt and wavy boundary; 

– 30–58 cm, cambic horizon with stagnic 
properties, loam, dark grayish brown (2.5Y 5/3; 
2.5Y 4/2), slightly moist, moderate subangular 
structure, open and infilled root/ earthworm 
channels, very fine and very few roots, clear and 
wavy boundary; 

– 58–77/85 cm, parent material with stagnic 
properties, silt loam, olive brown (2.5Y 6/3;  
2.5Y 4/3), slightly moist, structure, common 
medium oximorphic mottles, open and infilled 
root/ earthworm channels, very fine and very few 
roots, abrupt/clear and wavy boundary; 

– 77/85–112 cm, parent material with stagnic 
properties, silt loam, olive brown (2.5Y 6/3;  
2.5Y 4/3), slightly moist, moderate subangular 
structure, open and infilled root/ earthworm 
channels, many medium oximorphic mottles, 
gradual and smooth boundary;  

– 112–(146) cm, parent material with stagnic 
properties, loam, olive brown (2.5Y 6/3; 2.5Y 4/3), 
slightly moist, moderate subangular structure, 
many medium oximorphic mottles, open and 
infilled root/ earthworm channels; 

 
Groundwater table had not been observed  
to a depth of 250 cm. 

 



 

27 

Table 1. Texture  

Horizon Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Apg 0–30 0 0 1 4 13 14 24 14 12 18 SiL 

Bwg 30–58 0 0 1 8 23 20 24 9 6 9 L 

Cg1 58–77/85 0 0 0 2 8 25 37 13 5 10 SiL 

Cg2 77/85–112 0 0 0 1 6 25 43 10 3 12 SiL 

Cg3 112–(146) 0 0 0 1 14 27 33 8 5 12 L 

  

 

Table 2. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Apg 0–30 17.7 1.82 10 7.8 6.9 6 

Bwg 30–58 5.1 0.59 9 8.0 7.5 11 

Cg1 58–77/85 4.5 0.46 10 8.2 7.6 14 

Cg2 77/85–112 4.2 0.50 8 8.2 7.6 9 

Cg3 112–(146) 4.2 0.47 9 8.3 7.5 9 

 

 

Table 3. Sorption properties  

Horizon Depth 
[cm] 

Ca
2+

 Mg
2+

 K
+
 Na

+
 TEB HA CEC BS 

[%] [cmol(+)∙kg
-1

] 

Apg 0–30 16.9 2.55 0.219 0.082 19.7 0.091 19.8 99 

Bwg 30–58 14.2 1.30 0.089 0.013 15.6 0.069 15.7 99 

Cg1 58–77/85 20.4 1.10 0.091 0.039 21.6 0.421 22.0 98 

Cg2 77/85–112 16.2 1.12 0.073 0.062 17.4 0.361 17.8 98 

Cg3 112–(146) 12.8 1.17 0.058 0.084 14.1 0.542 14.6 97 
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 Profile 2 – Calcaric Mollic Gleysol  (Siltic, Humic) 
Localization: the lower Vistula River floodplain, flooded area, abandoned river channel, remnants of 

riparian forest and willow shrubs, 31.5 m a.s.l., N 5305’07”, E 1817’58”   

 

 
 

 

 
 

 

 

Ahl       
 
 
 
 

ACl 
 
 
 
 

Cl1 
 
 
 
 

 
Cl2 

 
 
 
 

Cr1 
 
 
 
 
 

Cr2 

Morphology: 

– 0–20 cm, mollic horizon with gleyic properties, 
silt loam, olive brown (2.5Y 5/1; 2.5Y 3/1), dry, 
moderate granular structure, common 
ferruginous soft concretions, very fine or fine 
many roots, clear and smooth boundary; 

– 20–36 cm, transitional horizon, silty clay loam, 
dark grayish brown (2.5Y 6/2; 2.5Y 4/2), slightly 
moist, moderate granular structure, common 
ferruginous soft concretions, fine common roots, 
clear and wavy boundary; 

– 36–78 cm, parent material with gleyic 
properties, silt loam, dark grayish brown  
(2.5Y 6/2; 2.5Y 4/2), slightly moist, moderate 
angular structure, many ferruginous soft 
concretions, very fine few and very few roots, 
clear and smooth boundary; 

– 78–98 cm, parent material with gleyic 
properties, silt loam, greenish gray (10G 6/1;   
5BG 5/1), moist, moderate angular structure, 
many ferruginous soft concretions, very fine and 
very few roots, clear and wavy boundary;  

– 98–113/125 cm, parent material with gleyic 
properties, silt loam, bluish gray (10G 6/1;  5BG 
5/1), moist, strong angular structure, abundant 
ferruginous soft concretions, single shell 
remnants, very fine and very few roots, clear and 
irregular boundary; 

– 113/125–(140) cm, parent material with gleyic 
properties, silt loam, dark bluish gray (10G 5/1;  
5BG 4/1), wet, massive structure, medium highly 
decomposed and very few roots;  

Groundwater table had been observed  
at a depth of 140 cm. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ahl 0–20 0 0 8 8 7 7 16 21 16 17 SiL 

ACl 20–36 0 0 1 2 4 8 21 22 13 29 SiCL 

Cl1 36–78 0 0 0 1 2 7 22 26 17 25 SiL 

Cl2 78–98 0 0 0 1 2 6 24 29 14 24 SiL 

Cr1 98–113/125 0 0 0 1 1 7 22 27 16 26 SiL 

Cr2 113/125–(140) 0 0 0 0 1 7 34 32 7 19 SiL 

 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ahl 0–20 71.6 6.33 11 6.6 5.9 6 

ACl 20–36 14.5 1.51 10 8.0 7.1 22 

Cl1 36–78 10.6 1.12 9 8.1 7.1 23 

Cl2 78–98 9.5 1.01 9 8.2 7.2 26 

Cr1 98–113/125 10.3 1.11 9 8.1 7.3 30 

Cr2 113/125–(140) 10.7 1.03 10 7.9 7.3 23 
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 Profile 3 – Eutric Fluvic Mollic Gleysol (Geoabruptic, Humic, Siltic) 
Localization: the lower Vistula River floodplain, flooded area, meadow, 32.8 m a.s.l. 

                        N 5305’06”, E 1818’05”   

 

 
 

 

 
 

 
 
 

 

Ahl       
 
 
 
 

Al 
 
 
 
 

Cl1 
 
 
 
 

Cl2 
Cl3 
Cl4 

 
 
 
 
 
 

Cr1 
Cr2 

Morphology: 

– 0–23 cm, mollic horizon with gleyic properties, silt 
loam, very dark gray (2.5Y 5/1; 2.5Y 3/1), dry, 
moderate granular structure, few ferruginous soft 
concretions, very fine or fine many roots, gradual 
and wavy boundary; 

– 23–46/49 cm, mollic horizon with gleyic properties, 
silty clay loam, dark grayish brown (2.5Y 7/4;  
2.5Y 4/2), dry, moderate granular structure, 
common ferruginous soft concretions, very fine 
many roots, abrupt and wavy boundary; 

– 46/49–63 cm, parent material with gleyic 
properties, fine sandy loam, dark grayish brown 
(2.5Y 6/3; 2.5Y 4/2), slightly moist, weak subangular 
structure, many ferruginous soft concretions, very 
fine common roots, abrupt and wavy boundary; 

– 63–107 cm, parent material with gleyic properties, 
distinguished 3 layers (I) 63-78 cm, (II) 80-93 cm, (III) 
93-107 cm, silt loam, (I) dark gray (2.5Y 5/3;  
2.5Y 4/1), (II) dark grayish brown (2.5Y 5/4;  
2.5Y 4/2), (III) dark gray (2.5Y 6/2; 2.5Y 4/1), (I) 
slightly moist (II and III) moist, moderate subangular 
structure, many ferruginous soft concretions, very 
fine very few roots, (I) abrupt and smooth, (II) 
gradual and wavy, (III) clear and wavy  boundary; 

– 107–(145) cm, parent material with gleyic 
properties, distinguished 2 layers (I) Cr1  
107-114 cm, (II) Cr2 114-(145) cm, silt loam, (I) dark 
greenish gray (10G 6/1; 10G 4/1), (II) greenish black 
(10G 6/1; 10G 2/1), (I) wet, (II) very wet, massive 
structure, (I) common ferruginous soft concretions, 
(II) very fine very few roots, (I) gradual and wavy 
boundary; 

Groundwater table had been observed at a depth 
of 145 cm. 
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Table 6. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ahl 0–23 0 0 2 5 5 9 21 22 14 22 SiL 

Al 23–46/49 0 0 0 1 2 9 23 23 15 27 SiCL 

Cl1 46/49–63 0 0 0 5 37 27 21 2 3 5 FSL 

Cl2 6378 0 0 1 1 7 12 25 19 13 22 SiL 

Cl3 80–93 0 0 1 1 1 7 34 27 10 19 SiL 

Cl4 93–107 0 0 1 1 9 28 36 11 5 9 SiL 

Cr1 107–114 0 0 0 0 6 31 38 13 4 8 SiL 

Cr2 114–(145) 0 0 0 1 15 17 27 17 10 13 SiL 

 

 

Table 7. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ahl 0–23 64.5 5.49 12 7.4 6.8 9 

Al 23–46/49 12.8 1.25 10 8.1 7.1 16 

Cl1 46/49–63 2.1 0.21 10 8.3 7.3 9 

Cl2 6378 8.9 0.86 10 8.1 7.0 10 

Cl3 80–93 8.4 0.84 10 8.2 7.3 14 

Cl4 93–107 5.5 0.52 11 8.1 7.2 10 

Cr1 107–114 4.9 0.45 11 7.9 7.4 13 

Cr2 114–(145) 8.9 0.78 11 7.6 7.2 18 
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 Profile 4 – Pantoeutric Pantofluvic Fluvisol (Arenic, Aric, Geoabruptic, Ochric, Endogleyic) 
Localization: the lower Vistula River floodplain, flooded area, arable land, 33.1 m a.s.l. 

                        N 5305’32”, E 1815’15”   

 

 
 

 

 
 

 

 

ACp       
 
 
 

C1 
 
 
 
 

C2 
 
 
 

C3 
 
 
 

C4 
Cl1 

 
 
 
 
 
 

Cl2 

Morphology: 

– 0–29 cm, humus horizon with disturbed lamination, 
loamy fine sand, light olive brown (2.5Y 6/3;  
2.5Y 5/4), dry, weak granular structure, very fine or 
fine and few roots, abrupt and smooth boundary; 

– 29–34 cm, parent material with disturbed 
lamination, loamy fine sand, pale yellow (2.5Y 8/2; 
2.5Y 7/3), dry, single grain structure, infilled 
earthworm channels, very fine and very few roots 
abrupt and smooth boundary; 

– 35–60 cm, laminated parent material, fine sand, 
pale yellow (2.5Y 8/2; 2.5Y 7/3), dry, single grain 
structure, infilled root and earthworm channels, 
abrupt and smooth boundary; 

– 60–65 cm, laminated parent material, silt loam, 
dark grayish brown (2.5Y 5/2; 2.5Y 4/2), slightly 
moist, moderate subangular structure, eartworm 
channels, abrupt and smooth boundary;  

– 65–138 cm, laminated parent material with no or 
weakly expressed gleyic properties: distinguished  
2 layers (I) C4 65-82 cm, (II) Cl1 82-138 cm, very fine 
sandy loam, (I) pale yellow (2.5Y 8/2; 2.5Y 5/2), (II) 
light olive brown (2.5Y 7/3; 2.5Y 5/4), slightly moist, 
weak subangular structure, infilled root and 
earthworm channels, infilled burrows, (I) abrupt or 
(II) clear and wavy boundary; 

– 138–(150) cm, laminated parent material with 
gleyic properties, silt loam, olive (5Y 6/2; 5Y 5/3), 
moist, weak subangular structure, abundant soft 
ferruginous concretions; 

Groundwater table had not been observed to a depth 
of 250 cm. 
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Table 8. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 
0.002 

ACp 0–29 0 0 0 5 40 35 15 1 1 3 LFS 

C1 29–35 0 0 0 0 36 41 16 2 1 4 LFS 

C2 35–60 0 0 0 0 66 27 5 0 1 1 FS 

C3 60–65 0 0 0 2 9 27 38 9 4 11 SiL 

C4 65–82 0 0 0 3 28 35 20 4 1 9 VFSL 

Cl1 82–138 0 0 0 1 19 49 22 4 1 4 VFSL 

Cl2 138–(150) 0 0 0 0 2 17 60 7 3 11 SiL 

 

 

 Table 9. Chemical and physicochemical properties 

 

 

 

Table 10. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+

 Mg
2+

 K
+
 Na

+
 TEB HA CEC BS 

[%] [cmol(+)∙kg
-1

] 

ACp 0–29 6.92 0.718 0.252 0.011 7.90 0.431 8.33 95 

C1 29–35 9.63 0.711 0.123 0.019 10.5 0.298 10.8 97 

C2 35–60 4.85 0.322 0.068 0.013 5.25 0.517 5.77 91 

C3 60–65 21.5 1.428 0.256 0.054 23.2 0.510 23.7 98 

C4 65–82 11.0 0.623 0.111 0.032 11.8 0.341 12.1 98 

Cl1 82–138 15.6 0.819 0.081 0.053 16.5 0.352 16.8 98 

Cl2 138–(150) 25.9 1.118 0.114 0.078 27.2 0.557 27.8 98 

 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

ACp 0–29 4.2 0.35 12 7.9 7.4 4 

C1 29–35 1.9 0.17 11 8.4 7.8 8 

C2 35–60 - - - 8.6 8.1 6 

C3 60–65 5.0 0.46 11 8.1 7.5 14 

C4 65–82 1.7 0.15 11 8.5 7.9 8 

Cl1 82–138 2.8 0.21 13 8.4 7.7 12 

Cl2 138–(150) 3.8 0.36 11 8.4 7.6 16 
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Fig. 2. Sequence of soils within a flooded zone of the lower Vistula river valley 
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Fig. 1. Location 
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 Profile 1 – Dystric Katoskeletic Umbric Andosol (Fulvic, Loamic, Thixotropic) 
Localization: Kremnica – Skalka, S slope with inclination 13°, maple - beech forest, 1 259 m a.s.l., 

                         N 48°44’18.42’’, E 18°59’51.837’’ 

 

 
 

 

 
 

 

Olf 

Ah 
 
 
 

ABw 
 
 
 

Bw1 
 
 
 

Bw2 
 
 

 
BC 

 
 
 
 
 
 
 
 
 

 

Morphology: 

– 2–0 cm, slightly decomposed material; 

– 0-10 cm, umbric and fulvic horizon, sandy loam, 
common stones, black (10YR 2/1), moist, fine 
subangular blocky structure, common roots, clear 
and smooth boundary; 

– 10–35 cm, sandy loam, common stones, very 
dark brown (10YR 2/2), moist, medium 
subangular blocky structure, thixotropy, common 
roots, clear and smooth boundary; 

– 35–55 cm, sandy loam, common stones, very 
dark greyish brown (10YR 3/2), moist, medium 
subangular blocky structure, thixotropy, few 
roots, gradual and smooth boundary; 

– 55–80 cm, sandy loam, dominant stones, dark 
brown (10YR 3/3), moist, medium to coarse 
subangular blocky structure, few roots, gradual 
and smooth boundary; 

– 80–(110) cm, sandy loam, abundant stones, 
dark yellowish brown (10YR 3/4), moist, coarse 
subangular blocky structure, very few roots. 
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Table 1. Texture and melanic index 

Horizon 
Depth 
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural  

class 
Bulk density 

[g∙cm
-3

] 
Melanic 

index (MI) 
2 – 0.05 0.05 – 0.002 <0.002 

Ah 0–10  59 30 11 SL 0.42 2.62 

Bw2 55–80 66 30 4 SL 0.65 2.24 

BC 80–(110) 69 25 6 SL 0.82 2.31 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 

[g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C:N 

pH 

H2O KCl 

Ah 0–10  127 9.2 14 4.3 4.0 

Bw2 55–80 78 - - 4.5 4.3 

BC 80–(110) 59 - - 4.6 4.5 

 

 

Table 3. Content of selected forms of iron and aluminium  

Horizon 
Depth  

[cm] 

Feo Fed Alo Ald 

[g∙kg
-1

] 

Ah 0–10  10.1 18.1 31.5 27.3 

Bw2 55–80 10.1 16.9 20.2 20.7 

BC 80–(110) 11.4 19.4 30.2 30.2 
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 Profile 2 – Dystric Umbric Andosol (Fulvic, Epiloamic, Endoarenic, Thixotropic) 
Localization: Kremnica – Skalka, NE slope with inclination 38°, maple – beech forest, 1 226 m a.s.l., 

                         N 48°44’25.026’’, E 18°59’53.804’’ 

 

 
 

 

 
 

 

Olf 

Ah 
 
 

 
ABw 

 
 
 

Bw1 
 
 
 

Bw2 
 
 
 

BC 
 
 
 
 
 
 
 
 
 

 

Morphology: 

– 3–0 cm, slightly decomposed organic material; 

– 0–20 cm, umbricand fulvic horizon, sandy loam, 
few stones, black (10YR 2/1), moist, 
finesubangular blocky structure, common roots, 
abrupt and smooth boundary; 

– 20–35 cm, sandy loam, few stones, very dark 
brown (10YR 2/2), moist, medium subangular 
blocky structure, thixotropy, common roots, clear 
and smooth boundary; 

– 35–55 cm, sandy loam, few stones, very dark 
brown (10YR 3/2), moist, medium to coarse 
subangular blocky structure, thixotropy, few 
roots, clear and smooth boundary; 

– 55–85 cm, loamy fine sand, few stones, very 
dark brown (10YR 3/3), moist, coarse subangular 
blocky structure, thixotropy, very few roots, clear 
and smooth boundary; 

– 85–(130) cm, loamy fine sand, abundant stones, 
dark yellowish brown (10YR 3/4), moist, coarse 
subangular blocky structure, thixotropy, very few 
roots. 
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Table 4. Texture and melanic index 

Horizon 
Depth 

[cm] 

Percentage share of fractions,  

size of fractions in mm Textural  

class 

Bulk density 

[g∙cm
-3

] 

Melanic 

index (MI) 
2 – 0.05 0.05 – 0.002 <0.002 

Ah 0–20  65 25 10 SL 0.31 2.25 

Bw2 55–85 76 20 4 LFS 0.37 2.38 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  

[cm] 

OC 

[g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C:N 

pH 

H2O KCl 

Ah 0–20  160 14.2 11 3.95 3.72 

Bw2 55–85 59 8.1 7 4.62 4.42 

 

Table 6. Content of selected forms of iron and aluminium  

Horizon 
Depth  

[cm] 

Feo Fed Alo Ald 

[g∙kg
-1

] 

Ah 0–20  13.0 20.0 29.3 26.9 

Bw2 55–85 21.4 30.0 27.0 35.5 
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 Profile 3 – Dystric Endoskeletic Cambisol (Loamic, Ochric) 
Localization: Kordíky, SE slope with inclination 6°, permanent grassland, 783 m a.s.l., 

                         N 48°46’44.076’’, E 19°2’3.743’’ 

 

 

 

 
 

 

A 
 
 
 

AB 
 
 

 

Bw 
 
 
 

BC 

 
 

 

 
 

 

 

 

Morphology: 

–  0–20 cm, humus horizon, sandy loam, few 
stones, dark yellowish brown (10YR 4/4), moist, 
fine subangular blocky structure, common roots, 
abrupt and smooth boundary; 

– 20–40 cm, sandy loam, few stones, yellowish 
brown (10YR 5/4), moist, subangular blocky 
structure, common roots, clear and smooth 
boundary; 

– 40–65 cm, cambic horizon, sandy loam, many 
stones, yellowish brown (10YR 5/6), moist, 
medium to coarse subangular blocky structure, 
few roots, clear and smooth boundary; 

– 65–(90) cm, loam, abundant stones, brownish 
yellow (10YR 6/6), moist, coarse subangular 
blocky structure, very few roots. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural  

class 
Bulk density 

[g∙cm
-3

] 
2 – 0.05 0.05 – 0.002 <0.002 

A 0–20  54 37 9 SL - 

Bw 40–65 55 35 10 SL - 

BC 65–(90) 51 37 12 L - 

 

Table 8. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C:N 
pH 

H2O KCl 

A 0–20  34.2 2.6 13 5.08 4.08 

Bw 40–65 10.1 0.8 13 5.50 4.38 

BC 65–(90) 6.2 0.5 12 5.68 4.39 

 

Table 9. Exchangeable cations 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ Al 

[%] [mg∙kg
-1

] 

A 0–20  80.12 7.75 2.01 1.20 5.64 
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 Profile 4 – Dystric Skeletic Cambisol (Ochric, Siltic) 
Localization: Banská Bystrica - Radvaň, SE slope with inclination 9°, permanent grassland, 708 m a.s.l., 

                         N 48°46’45.457’’, E 19°2’9.424’’ 

 

 
 

 

 
 

 

A 
 
 
 

AB 
 
 
 

Bw 
 
 
 

BC 
 
 
 
 
 
 
 
 
 

 

Morphology: 

– 0–20 cm, humus horizon, silt loam, few stones, 
dark yellowish brown (10YR 4/4), moist, fine 
subangular blocky structure, common roots, 
abrupt and smooth boundary; 

– 20–36 cm, silt loam, few stones, very dark 
brown (10YR 4/6), moist, medium subangular 
blocky structure, common roots, clear and 
smooth boundary; 

– 36–80 cm, cambic horizon, silt loam, many 
stones, yellowish brown (10YR 5/6), moist, 
medium to coarse angular blocky structure, few 
roots, clear and smooth boundary; 

– 80–(105) cm, transitional horizon loam, 
abundant stones, yellowish brown (10YR 5/8), 
moist, coarse angular blocky structure, very few 
roots. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, 
size of fractions in mm Textural  

class 
Bulk density 

[g∙cm
-3

] 
2 – 0.05 

0.05 – 
0.002 

<0.002 

A 0–20  36 54 10 SiL - 

AB 20–36 24 61 15 SiL - 

Bw 36–80 22 60 18 SiL - 

BC 80–(105) 33 42 25 L - 

 

Table 11. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C:N 
pH 

H2O KCl 

A 0–20 41.6 3.8 11 4.72 3.93 

AB 20–36 11.0 1.4 8 5.28 4.12 

Bw 36–80 8.3 0.8 10 5.34 4.14 

BC 80–(105) - - - 5.63 4.58 

 

Table 12. Exchangeable cations  

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ Al 

[%] [g∙kg
-1

] 

A 0–20 60.55 23.61 1.19 0.33 26.64 
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Fig. 2. Localization of soil profiles 
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Fig. 3. Sequence of soil profiles 
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http://www.fao.org/3/a-i3794e.pdf
http://dx.doi.org/10.1127/0941-2948/2006/0130
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Fig. 1. Location 
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 Profile 1 – Dystric Endoskeletic Leptic Cambisol (Ochric, Siltic) 
Localization: Flattening under the Luboń Mt. top; Carpathian beech forest, inclination 8º, 993 m a.s.l.,  
                        N 49°39′06.3″ E 19°59′40.4″ 

 

 
 

 

 
 

 

Oi 
 

Ah 
 
 
 

Bw 
 
 
 

BC1 
 
 
 

BC2 
 
 
 

R 
 
 
 
 

 

Morphology: 

– 3–0 cm, poorly decomposed organic material 
containing mainly beech leaves; 

– 0–5 cm, humus horizon, silt loam, moist, 
brownish black (7.5YR 2/2), medium strong 
granular structure, common sandstone 
fragments,  common roots, clear boundary; 

– 5–20 cm, silt loam, yellowish brown 
(10YR 5/6), fine strong blocky subangular 
structure, moist, many sandstone fragments, 
common roots, gradual boundary; 

– 20–40 cm, silt loam, yellowish brown 
(10YR 5/6), fine strong blocky subangular 
structure, moist, abundant sandstone 
fragments, common roots, gradual boundary; 

– 40–60 cm, silt loam, yellowish brown 
(10YR 5/6), fine strong blocky subangular 
structure, moist, abundant sandstone 
fragments, common roots, clear boundary; 

–60–(80) cm, continuous rock, firm Magura fm. 
Sandstone. 
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Table 1. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 
2.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 
0.002 

Ah 0–5 20 3 1 5 24 22 22 18 5 SiL 

Bw 5–20 30 1 2 5 28 18 24 14 9 SiL 

BC1 20–40 45 1 3 6 24 18 24 16 8 SiL 

BC2 40–60 70 1 1 5 21 14 24 19 15 SiL 

 

 

Table 2. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 

[g∙kg
-1

] 
C/N 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–5 38.6 1.92 20 4.1 3.3 - 

Bw 5–20 2.61 0.16 16 4.3 3.4 - 

BC1 20–40 - - - 4.3 3.4 - 

BC2 40–60 - - - 4.5 3.7 - 

 

 

Table 3. Sorption properties  

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 

[%] [cmol(+)∙kg
-1

] 

Ah 0–5 8.25 1.62 0.84 6.09 8.55 21.75 30.30 - 28 

Bw 5–20 4.34 2.57 1.58 1.30 5.45 23.44 28.89 - 19 

BC1 20–40 6.57 3.76 1.25 0.87 5.89 22.25 28.14 - 21 

BC2 40–60 3.73 2.04 1.38 0.87 4.29 21.75 20.92 - 16 
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 Profile 2 –  Dystric Lithic Leptosol  
Localization: On the surface of sandstone boulder on the Luboń Wielki Mt. slope, moss, 915 m a.s.l., 

                        N 49°39′06.3″  E 19°59′40.4″ 

 

 
 

 

 
 

 

Oi 
 

Ah 
 
 
 

R 
 
 
 
 
 
 
 
 

 

Morphology: 

– 6–0 cm, poorly decomposed organic material 
containing mainly beech leaves; 

– 0–6 cm, humus horizon, sandy loam, moist, 
brownish black (7.5YR 2/2), medium strong 
granular structure, common sandstone fragments,  
common roots, clear boundary; 

–6–(20) cm, continuous rock, firm Magura fm. 
Sandstone. 
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Table 4. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 
2.0 

2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

< 
0.002 

Oi 6–0 - - - - - - - - - - 

Ah 0–6 0 2 4 6 8 39 16 21 4 SL 

R 6–(20) - - - - - - - - -  

 

 

Table 5. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 6–0 166 6.33 26 3.5 2.6 - 

Ah 0–6 7.91 0.37 21 3.8 3.1 - 

R 6–(20) - - - - - - 

 

 

Table 6. Sorption properties  

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 
[%] [cmol(+)∙kg

-1
] 

Oi 6–0 231.4 83.72 40.94 52.25 408.31 281.32 689 - 59 

Ah 0–6 87.41 34.61 17.42 13.07 152.51 241.93 394 - 39 

R 6–(20) - - - - - - - - - 
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 Profile 3 – Dystric Hyperskeletic Leptosol (Ochric)  
Localization: Soil developed below stone run on the slope of Luboń Wielki Mt.;  
                         semi-decidous forest with beech, fir and spruce, 887  a.s.l.,          
                         N 49°38′59″ E 19°50′35″ 

 

 
 

 

 
 

 

Oi 
 

Ah 
 
 
 

 
AC 

 
 
 

 
R 

 

Morphology: 

– 3–0 cm, poorly decomposed organic material 
containing mainly beech leaves and fir needles;   

– 0–6 cm, humus horizon, sandy loam, moist, 
brownish black (10YR 2/3), medium strong 
granular structure, dominant sandstone 
fragments, common roots, clear, wavy 
boundary; 

– 6–30 cm, transitional horizon, (in sandstone 
crack), sandy loam, moist, yellowish brown  
(2.5Y 5/6), medium moderate blocky subangular 
structure, dominant sandstone fragments, 
common roots; 

– 30–(50) cm, continuous rock, firm Magura fm. 
Sandstone. 

 

 

 

 

 

 

 



 

61 

Table 7. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 
2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

< 
0.002 

Ah 0–6 5 0 0 1 3 56 15 20 5 SL 

AC 6–30 30 2 5 5 5 26 21 28 8 SL 

R 30–(50) - - - - - - - - -  

 

 

Table 8. Chemical and physicochemical properties  

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–6 93.3 7.10 13 3.3 2.9 - 

AC 6–30 13.6 1.30 10 4.0 3.6 - 

R 30–(50) - - - - - - 

 

 

Table 9. Sorption properties  

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 
[%] [cmol(+)∙kg

-1
] 

Ah 0–6 45.34 10.97 2.69 2.11 61.11 425.36 486 - 13 

AC 6–30 37.80 11.92 2.14 0.68 52.54 171.64 224 - 23 

R 30–(50) - - - - - - - - - 
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 Profile 4 – Eutric Mollic Gleysol (Loamic) 
Localization: Marsche, inclination 3º, 679 m a.s.l.   
                        N 49°38′33.7″ E 19°59′41.8″ 
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Morphology: 

– 0–20 cm, loamy sand, wet, brownish black  
(2.5Y 3/2), medium strong granular structure, 
common roots, clear boundary; 

– 20–35 cm, loam, wet, grayish olive (7.5Y 4/2) with 
gleyic properties, massive, few roots, gradual 
smooth boundary; 

– 35–60 cm, clay loam, wet, olive (5Y 5/4) with 
gleyic properties, massive, very few roots; gradual 
smooth boundary; 

– 60–(80) cm, clay loam, very wet, gray (10Y 5/1) 
with gleyic properties, massive. 
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Table 10. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 
2.0 

2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

< 
0.002 

Ahl 0–20 0 0 1 3 7 68 11 7 3 LS 

Bl1 20–35 0 0 2 4 7 19 17 31 20 L 

Bl2 35–60 5 1 1 4 5 13 16 32 28 CL 

Cl 60–(80) 90 1 2 3 5 11 18 27 33 CL 

 

 

Table 11. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ahl 0-20 74.6 7.3 10 4.8 4.1 - 

Bl1 20-35 4.00 0.4 10 5.3 4.2 - 

Bl2 35-60 2.10 0.4 5 5.8 4.6 - 

Cl > 60 6.90 - - 5.9 4.7 - 

 

 

Table 12. Sorption properties  

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 
[%] [cmol(+)∙kg

-1
] 

Ahl 0-20 470.3 57.53 2.39 3.89 534.14 573.30 1071 - 50 

Bl1 20-35 106.6 17.21 1.76 1.83 127.41 46.64 174 - 73 

Bl2 35-60 231.0 40.34 2.09 2.83 276.30 42.91 319 - 87 

Cl > 60 257.2 59.72 1.98 3.29 322.18 35.45 358 - 90 
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 Profile 5 – Eutric Endoskeletic Leptic Cambisols (Loamic, Raptic) 
Localization: Semi-decidous forest with beech and fir, inclination 15-18º, 662 m a.s.l.,     
                         N 49°38′52.8″ E 19°59′28.6″ 
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Morphology: 

– 3–0 cm, highly decomposed organic material; 
black (7.5YR 1.7/1), moist, very few sandstone 
fragments, many roots, clear smooth boundary;     

– 0–7 cm, sandy loam, moist, dark brown (10YR 
3/3), medium strong granular structure,  few 
sandstone fragments, many roots, clear irregular 
boundary;  

– 7–25 cm, sandy loam, moist, yellowish brown 
(10YR 5/6), fine strong blocky subangular structure, 
many sandstone fragments, common roots, gradual 
boundary; 

– 25–45 cm, sandy loam, moist, yellowish brown 
(10YR 5/6), fine strong blocky subangular structure, 
abundant flat sandstone fragments, few roots, 
clear boundary;  

– 45–90 cm, silty loam, moist, yellowish brown 
(2.5Y 5/3), fine moderate blocky subangular 
structure, abundant sandstone and shale 
fragments, very few roots, gradual boundary;  

– 90–(134) cm, silty loam, moist, yellowish brown 
(2.5Y 5/3), broken sandstone and shale layers, very 
few roots, gradual boundary. 
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Table 13. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–7 35 3 5 9 26 25 20 4 8 SL 

AB 7–25 50 2 4 10 28 23 21 3 10 SL 

Bw 25–45 70 6 9 15 19 17 16 10 9 SL 

2C 45–90 80 2 2 2 28 11 16 27 12 SiL 

2R 90–(134) - - - - - - - - -  

 

 

Table 14. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–7 11.49 0.57 20 3.5 2.7 - 

AB 7–25 0.95 0.05 19 3.6 2.7 - 

Bw 25–45 0.33 0.04 8 4.9 3.2 - 

2C 45–90 - - - 5.2 3.2 - 

2R 90–(134) - - - - - - 

 

 

Table 15. Sorption properties  

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 
[%] [cmol(+)∙kg

-1
] 

Ah 0-7 6.17 2.31 0.93 0.43 9.85 8.25 18.10 - 54 

AB 7-25 9.20 5.99 3.04 2.61 20.84 41.56 62.40 - 33 

Bw 25-45 7.26 5.19 2.97 3.48 18.90 42.75 61.65 - 31 

2C 45-90 86.44 43.95 3.15 3.91 137.09 7.88 144.96 - 95 

2R 90-(134) - - - - - - - - - 
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 Profile 6 – Eutric Calcaric  Planosol (Humic, Episiltic, Endoloamic, Cambic) 
Localization: meadow on the foothill of Luboń Wielki Mt., inclination 5º, 561 m a.s.l.,   
                        N 49°38′09″ E 19°59′49″ 
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Morphology: 

– 0–20 cm, silt loam, moist, olive brown (2.5Y 4/3), 
fine strong blocky angular structure, abundant 
rocks fragments, common roots, clear gradual 
boundary;              

– 20–45 cm, silt loam, moist, dark olive brown  
(2.5Y 3/3), medium strong blocky angular 
structure, abundant rocks fragments, clear gradual 
boundary; 

– 45–60 cm, silty clay loam, moist, gray (7.5Y 5/1), 
massive coherent structure, abundant fragments 
of sandstone with calcite veins,  common roots, 
clear gradual boundary; 

– 60–(90) cm, silty clay loam, moist, gray  
(7.5Y 4/1), massive coherent structure, many 
calcareous sandstone fragments, common roots, 
moderately calcareous. 
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Table 16. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 
2.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 
0.002 

A 0–20 10 3 4 10 15 15 19 25 9 SiL 

Bw 20–45 20 6 2 4 12 15 21 15 25 SiL 

Bwgk 45–60 30 2 2 2 2 3 15 36 38 SiCL 

2Cgk 60–(90) 30 2 2 1 2 1 16 36 40 SiCL 

 

 

Table 17. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

A 0–20 29.5 1.30 23 5.6 4.6 - 

Bw 20–45 3.12 0.27 11 6.6 5.4 - 

Bwgk 45–60 3.02 0.23 13 6.6 5.7 51.7 

2Cgk 60–(90) - - - 7.0 6.8 65.8 

 

 

Table 18. Sorption properties  

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 
[%] [cmol(+)∙kg

-1
] 

A 0–20 32.04 9.56 5.74 4.35 51.69 25.34 77.03 - 67 

Bw 20–45 20.48 19.62 3.25 7.83 51.18 2.63 53.81 - 95 

Bwgk 45–60 28.91 26.41 2.83 3.91 62.07 0.94 63.00 - 99 

2Cgk 60–(90) 24.87 34.28 3.23 13.48 75.86 1.50 77.36 - 98 
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 Profile 7 – Eutric Cambic Hyperskeletic Leptosol (Loamic, Ochric) 
Localization: Meadow on the foothill of Luboń Wielki Mt., inclination 10º, 490 m a.s.l., 
                        N 49°37′56″ E 19°59′42″ 
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Morphology: 

– 0–20 cm, loam, dry, dull reddish brown  
(2.5YR 4/3), fine strong blocky angular structure, 
common fragments of weathered shale, many 
roots, gradual boundary;  

– 20–60 cm, cambic horizon, loam, dry, dull reddish 
brown (2.5YR 4/3), dominant fragments of 
weathered red and green variegated shale, many 
roots, gradual boundary;  

– 60–(80) cm, dominant fragments of weathered 
red and green variegated shale, few roots. 
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Table 19. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 
2.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 
0.002 

A 0–20 10 8 7 9 15 6 27 10 18 L 

Bw 20–60 75 9 3 2 23 13 16 13 22 L 

R 60–(80) - - - - - - - - -  

 

 

Table 20. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

A 0–20 19.8 1.8 11 4.8 3.6 - 

Bw 20–60 6.4 0.7 9 4.9 3.4 - 

R 60–(80) - - - - - - 

 

 

Table 21. Sorption properties  

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 
[%] [cmol(+)∙kg

-1
] 

A 0–20 63.83 20.04 6.49 3.91 94.27 5.06 99.34 - 95 

Bw 20–60 24.41 28.20 2.83 2.17 57.61 9.38 66.99 - 86 

R 60–(80) - - - - - - - - - 
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Fig. 2. Lithotoposequence of soils derived from the Magura Nappe rocks 
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Fig. 1. Location 
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 Profile 1 – Dystric Hyperskeletic Leptosol (Protic) 

Localization: upper part of slope, inclination 20-30, exposition NE, sparse alpine vegetation, 1510 m a.s.l., 
                        N 50°44'20.7" E 15°44'33.6" 
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Morphology: 

– 0–8 cm, discontinuous layer with fine-earth 
infilling in some fissures between hornfels 
fragments; pH of infilling (in water): 4.5-5; flat or 
angular stones locally are sorted and form various 
kinds of patterned grounds (relics of periglacial 
conditions); more intense alpine vegetation cover 
(Festuca airoides, Juncus trifidus, Huperzia selago, 
Hieracium alpinum, Carex bigelowii etc.) may 
develop in places where larger accumulation of 
fine earths or plant litter has accumulated; the 
cover is extremely drained; however, stones are 
often moist due to common occurrence of clouds 
and fog;  

– 8–(100) cm, open-work structure built of 
hornfels platy gravels and angular 
stones/boulders, unsorted, non-weathered and 
free of silt/clay caps; fine-earth infilling makes 
<1% of the layer volume; in some places organic 
accumulations may also be present. 
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 Profile 2 – Dystric Nudilithic Leptosol (Humic) 
Localization: steep rock walls in the upper part of mountain slope, exposition N, sparse vegetation (mosses,  
                        grass, blueberry) on the rock shelves, 1390 m a.s.l., 
                        N 50°44'19.7" E 15°43'54.8" 
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Morphology: 

– 0–2(5) cm, discontinuous layer of initial 
accumulation of mineral fine earths and organic 
matter from plant litter (initially of lichens and 
mosses), inly on rock shelves and in rock fissures; 
pH of mineral-organic accumulations (in water): 
4-5; accumulation zones cover <5% of the rock 
wall;  

– 2(5)+ cm, granite hard rock. 
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 Profile 3 – Skeletic Leptic Albic Podzol (Arenic) 

Localization: gently undulating summit of the mountain ridge, inclination 2-5, no stones/boulders on the  
                        surface, vegetation: mountain pine shrubs, blueberry, grasses , 1370 m a.s.l., 
                        N 50°44'24.5" E 15°43'23.6" 
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Morphology: 

– 6–5 cm, litter layer, partly decomposed needles 
of mountain pine and grass tissues; 

– 5–0 cm, litter layer, highly decomposed plant 
residues, black (10YR 2/2); 

– 0–5(3–7) cm, eluvial horizon, albic material, 
gray (7.5YR 6/2 moist), loamy coarse sand, 
abundant fine gravels (angular granite 
fragments), weak blocky subangular structure,  
many fine roots, gradual boundary;  

– 5–10 cm, spodic horizon, dark brown  
(7.5YR 3/2),  coarse sandy loam, abundant fine 
and medium gravels, weak blocky subangular 
structure,  many fine roots, gradual boundary; 

– 10–18 cm, spodic horizon, reddish brown  
(5YR 4/6), coarse sandy loam, abundant fine 
gravels, strong platy-angular structure, partly 
cemented with iron, few fine roots, gradual 
boundary; 

– 18–36 cm, illuvially Fe-enriched horizon, brown 
(7.5YR 5/5), loamy coarse sand, abundant fine 
and medium gravels (angular granite fragments), 
dry, medium angular structure, no roots, gradual 
boundary; 

– 36–60 cm, granite regolith, yellow (7.5YR 6/4), 
loamy coarse sand, abundant fine and medium 
gravels (angular granite fragments), dry, rock-
inherited structure, no roots, gradual boundary; 

– 60–(80) cm  granite hard rock, cracked. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

E 0–5 42 8 19 18 20 8 11 12 2 2 LCS 

Bh 5–10 46 8 16 15 17 11 11 13 6 3 CSL 

Bhsm 10–18 44 8 17 16 15 7 13 16 5 3 CSL 

Bs 18–36 55 10 22 18 19 6 8 11 3 3 LCS 

C 36–60 67 12 22 16 16 7 13 11 2 1 LCS 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH Feo Alo Alo+1/2Feo 

H2O KCl [%] 

Oa 5–0 303 10.8 28 4.04 3.39 n.d. n.d. - 

E 0–5 14.5 0.42 35 4.24 3.49 0.05 0.08 0.11 

Bh 5–10 32.7 1.08 30 4.33 3.61 0.23 0.44 0.55 

Bhsm 10–18 12.9 n.d. - 4.59 3.93 0.87 0.70 1.14 

Bs 18–36 6.21 n.d. - 4.76 4.15 0.40 0.54 0.74 

C 36–60 3.48 n.d. - 4.79 4.19 0.15 0.22 0.30 

 

 

Table 3. Base cations and base saturation 

Horizon 
Depth  
[cm] 

AE Al
3+

 Ca
2+

 Mg
2+

 K
+
 Na

+
 BC ECEC BS 

[%] [cmol(+)kg
-1

] 

E 0–5 4.24 4.09 0.80 0.45 0.06 0.08 1.39 5.47 25 

Bh 5–10 8.10 8.00 0.80 0.44 0.05 0.07 1.37 9.36 15 

Bhsm 10–18 5.10 5.05 0.72 0.39 0.04 0.07 1.22 6.27 19 

Bs 18–36 1.96 1.92 0.64 0.40 0.03 0.06 1.13 3.05 37 

C 36–60 1.86 1.82 0.72 0.41 0.03 0.06 1.22 3.04 40 
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 Profile 4 – Katoskeletic Histic Albic Podzol (Loamic, Oxyaquic, Placic) 

Localization: gently undulating summit of the mountain ridge, inclination 1-3, the edge of mountain  
                        peatbog, no stones/boulders on the surface, 1425 m a.s.l., 
                        N 50°44'20.9" E 15°42'25.6" 
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Morphology: 

– 0–15 cm, histic horizon, partly decomposed 
fibrous peat (hemic), very dark brown (2.5Y 3/3), 
wet, common grass roots, gradual boundary; 

– 15–25 cm, histic horizon, highly decomposed 
peat (sapric), black (2.5Y 2.5/1, moist), wet, many 
grass roots, sharp and smooth boundary; 

– 25–28 cm, eluvial horizon, albic material, gray 
(7.5YR 6/2, moist), coarse loamy sand, many fine 
gravels (angular granite fragments), moist, weak 
blocky subangular structure, few fine roots, 
gradual boundary;  

– 28–35 cm, spodic horizon, greyish brown  
(7.5YR 4/2, moist),  coarse sandy loam, many fine 
and medium gravels (angular granite fragments), 
moist, weak blocky subangular structure,  very 
few fine roots, abrupt smooth boundary; 

– 35–39 cm, spodic horizon starting with placic - 
Fe-cemented layer, 2 mm thick, impermeable for 
water and roots, reddish brown (5YR 4/4, moist), 
coarse sandy loam, abundant fine and medium 
gravels (angular granite fragments), dry (below 
placic), strong platy-angular structure, no roots 
below placic, gradual boundary; 

– 39–(60) cm, transition to granite regolith, 
yellowish brown (10YR 5/5, moist), coarse sandy 
loam, abundant fine and medium gravels (angular 
granite fragments) and granite subangular stones, 
dry, medium angular structure, no roots. 
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Table 4. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

E 25–28 15 21 15 22 16 9 3 9 3 2 LCS 

Bh 28–35 15 18 7 14 16 4 13 19 5 4 CSL 

Bhsm 35–39 40 19 8 11 14 2 15 22 6 3 CSL 

BC 39–(60) 45 17 9 12 11 4 13 22 9 3 CSL 

 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH Feo Alo Alo+1/2Feo 

H2O KCl [%] 

He 0–15 461 n.d. - 3.4 2.7 n.d. n.d. n.d. 

Ha 15–25 434 n.d. - 3.3 2.6 n.d. n.d. n.d. 

E 25–28 15.3 n.d. - 3.6 3.0 0.004 0.081 0.08 

Bh 28–35 45.3 1.12 40 3.8 3.1 0.021 0.453 0.46 

placic 35–35.2 n.d. n.d. - n.d. n.d. 5.681 0.658 3.50 

Bhsm 35–39 21.7 0.84 26 4.2 3.6 1.033 0.545 1.06 

BC 39–(60) 8.9 n.d. - 4.3 3.7 0.487 0.385 0.63 

 

 

Table 6. Base cations and base saturation 

Horizon 
Depth  
[cm] 

AE Al
3+

 Ca
2+

 Mg
2+

 K
+
 Na

+
 BC ECEC BS 

[%] [cmol(+)kg
-1

] 

He 0–15 22.4 18.2 1.75 0.68 0.28 0.18 2.89 21.1 14 

Ha 15–25 43.2 39.2 1.20 0.36 0.20 0.15 1.91 41.1 5 

E 25–28 3.60 3.29 0.35 0.12 0.04 0.03 0.54 3.83 14 

Bh 28–35 8.80 8.44 0.36 0.14 0.05 0.04 0.59 9.03 7 

Bhsm 35–39 11.2 10.8 0.30 0.10 0.10 0.09 0.59 11.4 5 

BC 39–(60) 4.00 3.68 0.28 0.09 0.10 0.09 0.56 4.24 13 
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 Profile 5 – Skeletic Albic Podzol (Arenic, Endodensic, Oxyaquic) 

Localization: Upper part of mountain slope, variable inclination 5-25, exposition N, surface coverage with  
                        stones/boulders 40-70%, vegetation: spruce forest (locally degraded), blueberry, grasses,                  
                        mosses in the forest floor, 1170 m a.s.l.,               
                         N 50°45'17.9" E 15°42'28.5" 
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Morphology: 

– 8–2 cm, litter layer, partly decomposed needles 
of mountain pine and grass/blueberry/mosses 
tissues; 

– 2–0 cm, highly decomposed plant residues, 
peaty-like, black (10YR 2/2); 

– 0–10 cm, humus horizon, black (7.5YR 2/2 
moist) with whitish sand/gravel particles, coarse 
sandy loam, rich in humus, many fine angular 
gravels (granite), weak blocky subangular 
structure, moist, many fine roots, clear wavy 
boundary;  

– 10–13 cm, eluvial horizon, albic material, gray 
(7.5YR 5/1 moist), coarse sandy loam, many fine 
angular gravels (granite), weak blocky subangular 
structure, moist, clear irregular boundary;  

– 13–20 cm, spodic horizon, brown (7.5YR 4/3), 
coarse loamy sand, abundant fine gravels, 
angular structure, partly cemented with iron, thin 
iron pan (placik) present at lower boundary, wet 
above placik, abrupt boundary; 

– 20–30 cm, spodic horizon, strong brown  
(7.5YR 5/6 moist), loamy coarse sand, abundant 
fine and medium gravels, dry, angular structure, 
no roots, gradual boundary; 

– 30–50 cm, transition to regolith, yellow  
(10YR 6/4, moist), loamy coarse sand, abundant 
angular medium gravels, dry, platy/angular 
structure, no roots, gradual boundary; 

– 50–(80) cm, massive slope cover, hiperskeletal 
with loamy sand infilling. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–10 20 8 17 18 14 9 18 11 2 3 CSL 

Eg 10–13 45 10 20 15 12 7 13 13 5 5 CSL 

Bhsm 13–20 50 13 28 19 12 6 8 9 2 3 LCS 

Bs 20–30 60 16 23 18 11 9 5 10 2 6 LCS 

BC 30–50 80 17 23 15 10 11 4 11 4 5 LCS 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH Feo Alo Alo+1/2Feo 

H2O KCl [%] 

Oe 8–2 460 11.1 41 3.91 3.32 n.d. n.d. - 

Oa 2–0 370 12.3 30 3.84 3.23 n.d. n.d. - 

Ah 0–10 45.0 1.71 26 4.08 3.43 0.23 0.22 0.33 

Eg 10–13 15.0 n.d. - 4.20 3.49 0.20 0.18 0.28 

Bhsm 13–20 8.11 n.d. - 4.44 3.70 0.36 0.66 0.84 

Bs 20–30 6.95 n.d. - 4.48 3.73 0.41 0.45 0.66 

BC 30–50 0.58 n.d. - 4.58 3.85 0.30 0.35 0.50 

 

 

Table 9. Base cations and base saturation 

Horizon 
Depth  
[cm] 

AE Al
3+

 Ca
2+

 Mg
2+

 K
+
 Na

+
 BC ECEC BS 

[%] [cmol(+)kg
-1

] 

Ah 0–10 5.07 4.85 1.55 0.49 0.16 0.11 2.31 7.16 32 

Eg 10–13 4.25 4.11 1.42 0.35 0.10 0.08 1.95 6.06 31 

Bhsm 13–20 2.93 2.82 1.25 0.32 0.09 0.07 1.73 4.55 38 

Bs 20–30 2.26 2.13 0.93 0.28 0.08 0.05 1.34 3.47 39 

BC 30–50 2.04 1.98 0.82 0.30 0.10 0.05 1.27 3.25 39 
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 Profile 6 – Eutric Katoskeletic Cambisol (Katoarenic, Epiloamic, Ochric)  

Localization: Lower part of mountain slope, inclination 5-15, exposition N, surface coverage with boulders  
                        30-50%, beech forest (110 y) with admixture of larch, 850 m a.s.l., 
                        N 50°45'46.5" E 15°44'41.5" 

 

 
 

 

 

 

Oi 
 

Of 

Ah 
 
 
 
 

Bw1 
 
 
 
 

Bw2       
 
 
 

 
BC 

 
 

 

 

Morphology: 

– 3–1 cm, undecomposed forest litter – beech 
leaves; 

– 1–0 cm, partly decomposed forest litter; 

– 0–5 cm, humus horizon, black (10YR 3/1 moist),  
coarse sandy loam, few fine angular gravels 
(granite), dry, fine moderate granular structure, 
abundant fine roots, no redoximorphic features, 
clear smooth boundary; 

– 5–30 cm, cambic horizon, yellowish brown  
(10YR 5/6, moist),  coarse sandy loam, many fine 
angular gravels (granite), dry, fine moderate 
subangular structure, abundant fine roots, no 
redoximorphic features, gradual boundary; 

– 30–60 cm, cambic horizon, pale brown  
(10YR 5/4, moist), loamy coarse sand, many fine 
and medium angular gravels (granite), dry, fine 
moderate subangular structure, many fine roots, 
no redoximorphic features, gradual boundary; 

– 60–(120) cm, transitional horizon, yellowish 
brown (10YR 6/4, moist), loamy coarse sand, 
abundant angular and rounded gravels, stones 
and boulders (granite), dry, fine moderate 
subangular structure, few fine roots, no 
redoximorphic features. 
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Table 10. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–5 15 21 15 16 10 9 8 13 4 4 CSL 

Bw1 5–30 30 25 16 12 10 8 10 11 4 4 CSL 

Bw2 30–60 40 23 16 12 13 10 10 10 3 3 LCS 

BC 60–(120) 60 24 17 14 12 10 9 9 3 2 LCS 

 

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH Feo Alo Alo+1/2Feo 

H2O KCl [%] 

Oe 1–0 420 15.0 28 4.13 3.21 n.d. n.d. - 

Ah 0–5 130 7.20 18 4.01 3.25 0.45 0.54 0.77 

Bw1 5–30 21.0 0.95 22 4.81 4.15 0.47 1.12 1.35 

Bw2 30–60 10.5 n.d. - 4.87 4.21 0.42 1.03 1.24 

BC 60–(120) 7.12 n.d. - 5.01 4.26 0.42 1.00 1.21 

 

 

Table 12. Base cations and base saturation 

Horizon 
Depth  
[cm] 

AE Al
3+

 Ca
2+

 Mg
2+

 K
+
 Na

+
 BC ECEC BS 

[%] [cmol(+)kg
-1

] 

Ah 0–5 8.72 7.89 2.23 0.55 0.14 0.11 3.03 10.9 28 

Bw1 5–30 1.93 1.87 1.15 0.38 0.12 0.06 1.71 3.58 48 

Bw2 30–60 1.32 1.28 1.12 0.32 0.10 0.11 1.65 2.93 56 

BC 60–(120) 1.42 1.37 1.32 0.39 0.11 0.13 1.95 3.32 59 
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 Profile 7 – Endoskeletic Albic Stagnic Luvisol (Aric, Cutanic, Endoloamic, Ochric, Episiltic, Endoraptic) 

Localization: Footslope, inclination 5-10, exposition N, pasture (formerly arable), grass vegetation,  
                        660 m a.s.l., N 50°46'00.4" E 15°45'27.5" 

 

 
 

 

 

    

Ap 
 
 
 
 

Eg1 
 
 
 

Eg2 
 
 
 
 
 

Btg 
 
 
 
 
 

2BCg 

 
 

 

 

Morphology: 

– 0–20 cm, plough layer (humus horizon), dark 
grey (10YR 4/2, moist),  silt loam, few fine gravels 
(granite), fine-medium moderate granular 
structure, abundant fine roots, clear irregular 
boundary; 

– 20–38 cm, eluvial horizon, pale brown (10YR 7/3 
moist), silt loam, few fine gravels, fine blocky 
subangular structure, many fine roots; few 
redoximorphic features; gradual boundary; 

– 38–50 cm, eluvial horizon, yellowish brown  
(10YR 6/4 moist), silt loam, few fine gravels, fine 
blocky subangular structure; many redoximorphic 
features (stagnic properties), including Fe-Mn fine 
soft accumulations; gradual and smooth 
boundary; 

– 50–73 cm, argic horizon, brown (7.5YR 5/5 
moist), loam, many fine and medium gravels, 
medium blocky angular structure, many clay 
cutans on aggregates, few fine roots, many 
redoximorphic features (stagnic properties), 
gradual and smooth boundary; 

– 73–(110) cm, transitional horizon, light brown 
(7.5YR 6/4 moist), sandy loam, abundant fine and 
medium gravels (granite), medium blocky angular 
and platy structure, few clay cutans, weak 
redoximorphic features, no roots. 
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Table 13. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–20 12 2 8 9 11 16 27 21 4 2 SiL 

Eg 20–50 16 3 7 9 10 15 25 20 5 6 SiL 

Btg 50–73 40 5 6 8 8 15 23 19 5 11 L 

2BCg 73–(120) 80 8 9 9 14 16 17 13 4 10 SL 

 

 

Table 14. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–20 26.8 1.41 19 4.77 3.93 - 

Eg 20–50 8.76 0.38 23 5.27 4.34 - 

Btg 50–73 4.13 n.d. - 5.55 4.56 - 

2BCg 73–(120) 1.68 n.d. - 5.71 4.79 - 

 

 

Table 15. Base cations and base saturation 

Horizon 
Depth  
[cm] 

AE Al
3+

 Ca
2+

 Mg
2+

 K
+
 Na

+
 BC ECEC BS 

[%] [cmol(+)kg
-1

] 

Ap 0–20 3.09 2.96 1.52 0.43 0.08 0.08 2.11 5.07 42 

Eg 20–50 1.82 1.78 2.00 0.38 0.07 0.09 2.53 4.31 59 

Btg 50–73 1.00 0.97 2.56 0.52 0.06 0.10 3.23 4.20 77 

2BCg 73–(120) 0.40 0.37 2.72 0.57 0.08 0.09 3.46 3.83 90 

 

 

 

 

 

 

 

 

 

 

 

 



 

88 

 Profile 8 – Haplic Luvisol (Aric, Cutanic, Loamic, Ochric, Endoraptic) 

Localization: Foot slope, inclination 6-12, exposition N, meadow (formerly - arable field), grass vegetation,   
                        620 m a.s.l., N 50°46'25.8" E 15°46'09.6" 

 

 
 

 

 
 

 

Oi       
 

Ap1 
 
 
 
 

Ap2 
 
 
 
 

Bt1 
 
 
 

 

 

Bt2 
 
 
 

 
2BC 

 
 

 

 

Morphology: 

– 3–0 cm, grass litter, fibrous, undecomposed or 
partly decomposed; 

– 0–10 cm, upper plough layer (humus horizon), 
dark brown (10YR 3/3 moist),  silt loam, few fine 
gravels (granite), dry, fine moderate granular 
structure, abundant very fine and fine roots, clear 
smooth boundary; 

– 10–26 cm, bottom plough layer (humus horizon), 
greyish brown (10YR 4/3 moist),  silt loam, few 
fine gravels (granite), dry, fine moderate blocky 
subangular structure, many fine roots, clear 
smooth boundary; 

– 26–60 cm, argic horizon, brown (10YR 5/6 moist),  
loam, few fine gravels (granite), dry, medium 
blocky subangular/angular structure, many clay 
cutans on aggregates, few fine roots, no 
redoximorphic features, gradual and smooth 
boundary; 

– 60–76 cm, argic horizon, yellowish brown  
(10YR 6/5 moist),  loam, few medium gravels 
(granite), dry, medium blocky angular structure, 
many clay cutans on aggregates, few fine roots, no 
redoximorphic features, clear wavy boundary; 

– 76–(100) cm, transitional horizon, yellowish 
brown (10YR 5/5 moist), sandy loam, many fine 
and medium gravels (granite), dry, medium blocky 
angular and platy structure, few clay cutans, no 
redoximorphic features, no roots. 
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Table 16. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap1 0–10 9 3 8 8 8 14 28 21 6 4 SiL 

Ap2 10–26 10 3 7 9 8 15 27 22 5 4 SiL 

Bt1 26–60 12 4 6 10 8 16 24 20 4 8 L 

Bt2 60–76 14 5 8 10 11 12 22 19 4 9 L 

2BC 76–(100) 26 8 10 9 14 18 13 11 5 12 SL 

 

 

Table 17. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap1 0–10 25.2 1.20 21 5.53 4.19 - 

Ap2 10–26 21.1 0.92 23 5.78 4.38 - 

Bt1 26–60 11.8 n.d. - 5.94 4.53 - 

Bt2 60–76 5.08 n.d. - 6.12 4.75 - 

2BC 76–(100) 2.17 n.d. - 6.13 5.15 - 

 

 

Table 18. Base cations and base saturation 

Horizon 
Depth  
[cm] 

AE Al
3+

 Ca
2+

 Mg
2+

 K
+
 Na

+
 BC ECEC BS 

[%] [cmol(+)kg
-1

] 

Ap1 0–10 1.95 1.84 1.52 0.51 0.12 0.09 2.24 4.08 55 

Ap2 10–26 1.27 1.22 2.48 0.53 0.11 0.10 3.22 4.44 73 

Bt1 26–60 0.54 0.52 3.20 0.45 0.09 0.10 3.83 4.35 88 

Bt2 60–76 0.43 0.41 2.88 0.55 0.09 0.09 3.60 4.01 90 

2BC 76–(100) 0.15 0.12 3.76 1.01 0.13 0.13 5.02 5.12 98 
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Schawe, M., Glatzel, S., Gerold, G. 2007. Soil development along an altitudinal transect in a Bolivian tropical 

montane rainforest: podzolization vs. hydromorphy. Catena 69: 83 90. 
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Fig. 1. Location 
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 Profile 1 – Dystric Brunic Arenosol (Ochric, Raptic, Protospodic, Endogleyic) 

Localization: Dubrava, sandy glaciolacustrine plain, summit-inclination 0,5, coniferous forest, 73 m a.s.l., 
                        N 54°49'30.50"  E 24°03'41.00" 

 
 

 

 

 

О 
 

АE 
 
 

Bs 
 
 
 

Bw 
 
 
 
 

BC 
 
 

2Cl 
 
 
 
 
 

2Cl2 
 
 
 
 

 

Morphology: 

– 8–0 cm, organic horizon, divided into  
3 subhorizons (Oi, Oe, Oa); 

– 0–10 cm, humic horizon, fine sand, dark gray 
(10YR 4/1), fine subangular weak structure, few 
roots, clear and wavy boundary; 

– 10–15 cm, illuvial horizon, fine sand, dark 
yellowish brown (10YR 4/6), fine subangular weak 
structure, pH 5, few roots, clear and wavy 
boundary; 

– 15–40 cm, in-situ accumulation horizon, fine 
sand, reddish yellow (7.5YR 6/8), single grain 
structure, many sesquioxides coatings on coarse 
fragments, very few roots, gradual and wavy 
boundary; 

– 40–90 cm, transitional horizon, fine sand, very 
pale brown (10YR 7/4), single grain structure, clear 
and wavy boundary; 

– 90–115 cm, parent material with gleyic 
properties, very fine sand, very pale brown  
(10YR 7/3) with mottling 10 % - yellowish red (5YR 
5/8), single grain structure, very few roots, 
common concentrations of soft iron concretions,  
clear and wavy boundary; 

– 115–(145) cm, parent material with gleyic 
properties, very fine sand, light yellowish brown 
(10YR 6/4), single grain structure, few soft iron-
manganese concretions. 
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Table 1. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

O 8–0 n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. - 

AE 0–10 0 4 4 21 65 4 1 1 0 0 FS 

Bs 10–15 0 1 2 18 70 7 1 1 0 0 FS 

Bw 15–40 0 0 0 8 82 7 1 1 1 0 FS 

BC 40–90 0 0 1 25 70 3 1 0 0 0 FS 

2CI 90–115 0 0 1 3 55 34 2 2 2 1 VFS 

2CI2 115–(145) 0 0 0 1 76 20 1 1 1 0 VFS 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

O 8–0 357 13.3 27 3.6 3.1 - 

AE 0–10 26.6 1.18 22 4.2 3.5 - 

Bs 10–15 - - - 5.0 4.3 - 

Bw 15–40 - - - 5.1 4.7 - 

BC 40–90 - - - 5.5 5.0 - 

2CI 90–115 - - - 5.0 4.8 - 

2CI2 115–(145) - - - 5.0 4.8 - 
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 Profile 2 – Albic Podzol (Arenic, Drainic, Bathygleyic) 

Localization: Dubrava, sandy glaciolacustrine plain, summit-inclination 0,5, coniferous forest, 72 m a.s.l.  
                         N 54°49'27.02"  E 24°03'34.60" 

 
 

 

 

 

O 

Ah 

 
E 

 
 

EB 

 
 

Bhs 
 
 

 

Bs 
 
 
 

BC 
 

 
C 

 

 
Cl 

 

 

Morphology: 

– 6–0 cm, forest litter; 

– 0–8 cm, humus horizon, very fine sand, dark gray 
(10YR 4/1), weak subangular fine structure, abrupt 
and smooth boundary;  

– 8–25 cm, albic material, very fine sand, light gray 
(10YR 7/1), weak subangular fine structure, 
gradual and wavy boundary; 

– 25–35 cm, transitional horizon, very fine sand, 
brown (7.5YR 4/3), weak subangular fine 
structure, gradual and smooth boundary;  

– 35–45 cm, spodic horizon, very fine sand, 
yellowish red (5YR 4/6), moderate subangular fine 
structure, iron-organic coatings, gradual and 
smooth boundary; 

– 45–70 cm, illuvial horizon, very fine sand, weak 
subangular fine structure,  strong brown  
(7.5YR 4/6), iron coatings, diffuse boundary; 

– 70–95 cm, transitional horizon, very fine sand, 
brownish yellow (10YR 6/6), single grain structure, 
diffuse boundary; 

– 95–125 cm, parent material, very fine sand, light 
reddish brown (2.5YR 6/4) single grain structure, 
diffuse boundary; 

– 125–(160) cm, very fine sand, light reddish 
brown (2.5YR 6/4), parent material with gleyic 
properties, single grain structure, illuvial lamellae. 
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Table 3. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

O 6–0 - - - - - - - - - - - 

Ah 0–8 0 6 9 20 55 5 2 1 1 1 FS 

E 8–25 0 0 1 17 70 8 1 1 1 1 FS 

EB 25–35 1 0 1 21 69 5 1 1 1 1 FS 

Bhs 35–45 0 1 1 31 61 4 1 1 0 0 FS 

Bs 45–70 0 0 0 30 68 1 1 0 0 0 FS 

BC 70–95 0 0 0 14 80 5 1 0 0 0 FS 

C 95–125 0 0 0 17 81 2 0 0 0 0 FS 

Cl 125–(160) 0 0 0 11 84 4 1 0 0 0 FS 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

O 6–0 457 16.8 27 4.0 3.5 - 

Ah 0–8 104 04.9 21 3.7 2.8 - 

E 8–25 - - - 4.5 3.6 - 

EB 25–35 - - - 4.4 3.6 - 

Bhs 35–45 - - - 4.7 4.1 - 

Bs 45–70 - - - 4.9 4.5 - 

BC 70–95 - - - 4.9 4.5 - 

C 95–125 - - - 5.1 4.5 - 

Cl 125–(160) - - - 4.9 4.5 - 
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 Profile 3 – Folic Albic Podzol (Arenic, Bathygleyic) 

Localization: Dubrava, sandy glaciolacustrine plain, summit-inclination 0.5, coniferous forest, 71 m a.s.l.,                        
                        N 54°49'30.00"  E 24°03'35.60" 

 

 

 
 

 

O 

 

A 
 
 

E     
 
 

Bhs 
 
 
 
 

Bs1 
 
 
 
 

Bs2 
 
 
 

 
Bl 

 
 
 

Cl1 
 
 

Cl2 

Morphology: 

– 10–0 cm, pH 4.0, very dark brown (10YR 2/2), clear 
and smooth boundary; 

– 0–15 cm, fine sand, black (10 YR 2/1), weak 
subangular fine structure, dry, very few roots, clear 
and smooth boundary; 

– 15–25 cm, albic material, fine sand, light brownish 
gray (10YR 6/2), single grain structure, dry, clear and 
smooth boundary; 

– 25–65/37 cm, spodic horizon, fine sand, dark 
reddish brown (5YR 3/4), single grain structure, 
slightly moist, clay and humus common coatings, iron 
organic matter cementation, gradual and wavy 
boundary; 

– 65/37–92 cm, spodic horizon, fine sand, strong 
brown (7.5YR 4/6), single grain structure, slightly 
moist, few sesquioxides coatings and bridges between 
sand grains, broken iron cementation, gradual and 
smooth boundary; 

– 92–125 cm, fine sand, light yellowish brown  
(2.5Y 6/4), single grain structure, moist, few 
sesquioxides coatings and bridges between sand 
grains, broken iron cementation, gradual and wavy 
boundary; 

– 125–137 cm, very fine sand, oxymorphic – brown 
(7.5YR 5/3), reductomorphic – light brownish gray 
(2.5Y 6/2), single grain structure, wet, gradual and 
smooth boundary; 

– 137–160 cm, parent material with gleyic properties, 
fine sand, pale brown (10YR 6/3), single grain 
structure, wet, gradual and smooth boundary;  

– 160–(175) cm, parent material with gleyic 
properties, fine sand, yellowish brown (10YR 5/4), 
single grain structure, very wet. 
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Table 5. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

O 10–0 - - - - - - - - - - - 

A 0–15 0 5 7 17 57 9 2 1 1 1 FS 

E 15–25 0 1 2 14 64 13 2 2 1 1 FS 

Bhs 25–65/37 0 1 3 17 63 10 2 2 1 1 FS 

Bs1 65/37–92 0 0 0 17 80 2 1 0 0 0 FS 

Bs2 92–125 0 0 0 2 85 8 2 1 1 1 FS 

Bl 125–137 0 3 8 6 55 18 3 3 2 2 FS 

Cl1 137–160 0 0 0 0 87 3 1 0 0 0 FS 

Cl2 160–(175) 0 0 1 40 57 1 1 0 0 0 FS 

 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

O 10–0 429 15.3 28 3.9 3.0 - 

A 0–15 71.5 3.1 23 3.7 3.1 - 

E 15–25 - - - 4.4 3.4 - 

Bhs 25–65/37 - - - 4.3 3.9 - 

Bs1 65/37–92 - - - 4.7 4.5 - 

Bs2 92–125 - - - 4.7 4.7 - 

Bl 125–137 - - - 4.7 4.2 - 

Cl1 137–160 - - - 4.9 4.7 - 

Cl2 160–(175) - - - 4.9 4.7 - 
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 Profile 4 – Dystric Rheic Epifibric Amphihemic Histosol (Endoarenic) 

Localization: Dubrava, sandy glaciolacustrine plain, summit-inclination 0,5, mixed forest, 70 m a.s.l., 
                        N 54°49'35.40" E 24°03'28.30" 

 

 

 

 

Hi       
 

 
He 

 
 

Ha 
 

 
2Cr 

 

 
 

 

Morphology: 

– 0–10 cm, histic horizon, slightly decomposed 
fibric organic material, moist, common roots, clear 
boundary; 

– 10–40 cm, histic horizon, moderately 
decomposed hemic organic material, moist, few 
roots, gradual boundary; 

– 40–70 cm, histic horizon, highly decomposed 
sapric organic material,  moist, very few roots, 
clear boundary; 

– 80 – (120) cm, fine sand, single grain structure, 
pH 4.5, clear boundary, reducing conditions, water 
table. 

 

 

  Table 7. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Hi 0–10 45.151 1.65 27.4 3.9 3.0 - 

He 10–40 47.475 1.72 27.6 3.9 2.8 - 

Ha 40–80 42.94 1.81 23.7 4.1 3.0 - 
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Fig. 1. Location 
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 Profile 1 – Folic Albic Podzol (Arenic, Chromic) 
Location: subhorizontal inter-sinkhole surface 137 m a.s.l.; pine forest with spruce regrowth and few   
                   juniper bushes; lichens with green mosses, blueberry.   
                  N 64°33'56.1" E 43°15'35.9" 

 

 
 

 

 

 

O 
 
 

 

E 
 
 
 

Bsm1 
 
 
 
 
 
 
 

Bsm2 
 
 

 
 

BC 

 
 
 
 

Morphology: 

– 10–0 cm, loose organic layer, composed of 
weakly decomposed residues of mosses, lichens, 
pine needles and fine roots, pierced by roots, 
weakly moist to dry, clear and wavy boundary; 

– 0–25 cm, albic material, coarse sand, almost 
white (10 YR 8/1), weakly moist to dry, friable, 
single grain structure, few fine fragments of 
igneous rocks, few roots, abrupt wavy boundary;   

– 25–32 cm, spodic horizon, coarse sand, 
yellowish red (5 YR 5/8), weakly moist, weak  
slightly angular crumbly structure, rather firm, 
common iron-manganic segregations: 
concretions, mottles some of them weakly 
cemented; few fine fragments of igneous rocks 
up to 5 mm in diameter, few fine roots, gradual 
boundary; 

– 32–60 cm, coarse sand, reddish yellow  
(5 YR 6/6), weakly moist, massive structure, 
friable and slightly firm, few fine fragments of 
igneous rocks up to 12 mm in diameter, few fine 
roots, gradual boundary; 

 – 60–(80) cm, coarse sand, reddish yellow  
(5 YR 5/6) with pinkish gray mottles (5 YR 6/1) 
several cm in size, weakly moist, massive 
structure, friable and slightly firm, few fine 
fragments of igneous rocks up to 15 mm in 
diameter. 
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Table 1. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

E 0–25 3 1 33 48 3 2 6 4 1 2 CS 

Bsm1 25–32 2 1 22 42 3 9 9 8 3 2 CS 

Bsm2 32–60 3 1 25 41 3 7 6 13 1 3 CS 

BC 60–(80) 3 3 27 38 4 6 10 9 2 1 CS 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

O 10–0  - - - 4.0 

E 0–25 12.3 0.63 20 3.9 

Bsm1 25–32 18.1 0.65 28 4.2 

Bsm2 32–60 - - - 4.2 

BC 60–(80) - - - 4.5 

 

Table 3. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

E 0–25 94.95 2.80 0.22 0.11 0.10 0.01 0.12 1.41 0.03 

Bsm1 25–32 88.38 6.54 0.86 0.15 0.39 0.01 0.19 1.64 0.11 

Bsm2 32–60 89.25 5.69 0.90 0.15 0.33 0.01 0.17 1.53 0.06 

BC 60–(80) 91.31 5.21 0.88 0.17 0.28 0.01 0.15 1.59 0.08 
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 Profile 2 – Folic Albic Podzol (Areninovic) over Rubic Brunic Arenosol (Colluvic) 
Location: upper tier of the sinkhole slope – 3 m below the edge and 15 m down to the bottom  
                   (135 m a.s.l.), even slope surface with gradient of 29

о
; single young spruce trees, blueberries,  

                   lichen – green moss discontinuous cover 
                   N 64°33'56.1" E 43°15'35.9" 

 

 
 

 

 

 

Oi 
 
 
 

Oe 
 
 
 

E 
 
 
 

Bs 
 
 
 
 
 

2Ahb 
 
 
 
 
 

2C 

 
 
 
 
 

Morphology: 

– 12–6 cm, loose organic layer composed of 
weakly transformed residues of mosses, lichens, 
pine needles and roots, weakly moist to almost 
dry, gradual boundary; 

–  6–0, loose organic layer composed of weakly 
and moderately transformed organic residues, 
weakly moist, densely pierced by roots, clear and 
wavy boundary;   

–  0–4 cm, albic material, coarse sand,  light  gray 
(7.5 YR 7/1), weakly moist, loose and friable,  single 
grain structure, few fine fragments of igneous rocks, 
very few roots, gradual and wavy boundary;  

– 4–9 cm, spodic horizon, coarse sand, yellowish 
red (5YR 5/6), weakly moist, weak angular 
crumbly structure, firm, common iron-manganic 
soft concretions, few fine fragments of igneous 
rocks up to 5 mm in diameter, common fine roots 
of varying size, clear and  wavy boundary;   

– 9–19 cm, buried humus horizon, coarse sand, 
light reddish brown (5YR 6/3), weakly moist, 
weak crumbly structure, rather firm, few brown 
ocherous mottles, few fine fragments of igneous 
rocks up to 10 mm in diameter, few fine roots, 
clear and wavy boundary;  

– 19–(60) cm, buried colluvium, coarse sand, reddish 
yellow (5YR 6/6) with subhorizontal partly 
discontinuous layers with diffuse boundaries, about 
1.5 cm thick, with 10-15 cm between them - loamy 
sand,  reddish gray  (5YR 5/2), weakly moist, massive, 
friable to weakly compact, few fine fragments of 
igneous rocks up to 15 mm in diameter. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

E 0–4 2 3 38 44 3 2 4 3 2 1 CS 

Bs 4–9  3 2 25 36 5 8 7 10 4 3 CS 

2Ahb 9–19  2 1 31 38 4 6 8 7 3 2 CS 

2C 19–(60)  3 2 26 35 7 7 8 8 4 3 CS 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 
FeO 

[g∙kg-1] 

O 12–6  - - - 4.1 - 

Oe 6–0 - - - 4.0 - 

E 0–4 5.0 0.35 14 3.9 1.5 

Bs 4–9  8.8 0.59 15 4.0 13.3 

2Ahb 9–19  - - - 4.2 2.2 

2C 19–(60)  - - - 4.8 - 

 

Table 6. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

E 0–4 93.25 4.09 0.74 0.15 0.12 0.02 0.21 1.30 0.07 

Bs 4–9  85.31 5.46 1.21 0.42 0.22 0.02 0.18 1.47 0.15 

2Ahb 9–19  90.4 5.35 0.76 0.16 0.31 0.01 0.15 1.75 0.05 

2C 19–(60)  89.31 5.21 0.92 0.21 0.32 0.01 0.16 1.62 0.08 
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 Profile 3 – Dystric Rubic Albic Brunic Folic Arenosol (Colluvic, Raptic) 
Location: lower part of sinkhole slope – 15 m below the edge and 3 m down to the bottom (130 m a.s.l.),  
                  slope gradient 27

о
, even slope surface; blueberry-green moss community with juniper bushes. 

                  N 64°33'56.1" E 43°15'35.9" 

 

 
 

 

 

 

Oe    
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Bsw 
 
 
 
 
 

 
2BC 

 
 
 

 
3C  

 
 
 
 

 

 

Morphology: 

– 12–0,  friable organic layer composed of 
moderately altered residues of mosses, needles 
and roots,  moist,  clear and slightly wavy 
boundary;  

– 0–3 cm, discontinuous layer of albic material, 
coarse sand, light gray (7.5YR 7/1), friable to 
weakly firm, few fine fragments of igneous rocks, 
few roots, slightly wavy boundary;   

–  3–8 cm, coarse sand, heterogeneous in colour:  
 5YR 5/6 (yellowish red) and 5 YR 6/6 (reddish 
yellow) mottles, weakly moist, weak crumbly 
structure, rather firm, iron oxides segregations, few 
fine fragments of igneous rocks up to 5 mm in 
diameter, few roots of varying diameter, clear and 
wavy boundary;  

– 8–28 cm, coarse sand, reddish yellow (5YR 6/6), 
moist,  friable and slightly firm, massive, few fine 
fragments of igneous rocks up to 15 mm in 
diameter, clear transition by texture and 
consistence, slightly wavy boundary; 

– 28–(80) cm, medium sand, reddish brown  
(5YR 5/4), moist, heterogeneous in consistence and 
texture: firm, weak subangular blocky in the upper 
part, and friable, rather firm and massive; 
everywhere – few fragments of igneous rocks up to 
20 mm in diameter. 
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Table 7. Texture   

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

E 0–3 2 3 37 45 3 2 3 2 3 2 CS 

Bsw 3–8  1 2 28 36 5 6 7 8 5 3 CS 

2BC 8–28  1 1 31 39 6 4 7 6 5 1 CS 

3C 28–(80)  2 2 20 31 8 8 13 8 7 3 MS 

 

 Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

Oе 12–0  - - - 4.2 

E 0–3 10.7 0.79 14 3.8 

Bsw 3–8  7.3 0.62 12 4.1 

2BC 8–28  - - - 4.4 

3C 28–(80)  - - - 4.6 

 

Table 9. Elemental composition 

Horizon 
Depth 
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

E 0–3 93.25 4.09 0.74 0.15 0.12 0.02 0.21 1.3 0.07 

Bsw 3–8  85.31 5.46 1.21 0.42 0.22 0.02 0.18 1.47 0.15 

2BC 8–28  90.4 5.35 0.76 0.16 0.31 0.01 0.15 1.75 0.05 

3C 28–(80)  89.31 5.21 0.92 0.16 0.32 0.01 0.16 1.62 0.08 
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Fig. 2. Toposequence of sandy soils on the slope of karst sinkhole in northern taiga 
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Fig. 1. Location 
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 Profile 1 – Skeletic Chernic Rendzic Phaezoem (Aric, Pantoloamic, Endodensic) 

Localization: middle part of gently slope - inclination 10, arable land, 233 m a.s.l. 
                        N 50°22'31.6" E 24°37'36.6" 
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C 
 
 
 

 
 
 

 
 

 
 
 
 
 

 

Morphology: 

– 0–35 cm, plough chernic horizon, silty clay 
loam, grayish brown (10YR 7/1, 10YR 4/1), 
slightly moist, medium and coarse strong 
subangular plus fine strong granular structure, 
many fragments of carbonate bedrock, clear and 
wavy boundary; 

– 35–(60) cm, parent calcaric material, clay 
loam, light gray (10YR 8/2, 2.5Y 8/1), dry to 
slightly moist, porous massive structure. 

 

 

 

  



 

123 

Table 1. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.05- 
0.002 

< 0.002 

Ap 0–35 5* 13 56 31 SiCL 

C 35–(60) 90* 24 48 28 CL 

*examined in the field 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–35 36.3 2.63 14 8.2 7.6 538 

C 35–(60) < 0.01 < 0.01 - 8.5 7.8 490 

 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–35 12.4 3.45 0.41 0.25 16.5 0.55 17.1 96 

C 35–(60) - - - - - - - - 
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 Profile 2 – Calcaric Chernic Phaezoem (Aric, Pantoloamic) 

Localization: lower gently slope - inclination 10, arable land, 248 m a.s.l.,  
                         N 50°01'34.0" E 25°09'07.8" 
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A 
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Morphology: 

– 0–35 cm, plough chernic horizon, loam, dark 
grayish brown (10YR 4/1, 10YR 3/1), slightly 
moist, fine strong angular plus medium moderate 
granular structure, few fragments of carbonate 
bedrock, clear and smooth boundary; 

– 30–50 cm, humus subhorizon, loam, dark 
grayish brown (10YR 6/1, 10YR 3/1), slightly 
moist, very fine strong subangular plus fine 
moderate angular structure, common fragments 
of carbonate bedrock, abrupt and irregular 
boundary; 

– 50–(95) cm, parent soft calcaric material, silty 
clay loam, light gray (10YR 8/1, 10YR 8/2), massive 
structure, common crotovinas. 
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Table 4. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.05- 
0.002 

< 0.002 

Ap 0–35 - 40 36 24 L 

A 35–50 - 29 46 25 L 

C 50–(95) - 17 54 29 SiCL 

 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–35 16.2 2.29 7 8.2 7.5 184 

A 35–50 12.5 1.95 6 8.4 7.7 366 

C 50–(95) < 0.01 < 0.01 - 8.6 8.0 707 

 

 

Table 6. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–35 3.85 0.55 0.17 0.15 4.72 0.40 5.12 92 

A 35–50 4.50 0.35 0.11 0.10 5.06 0.30 5.36 94 

C 50–(95) 5.50 0.20 0.12 0.10 5.92 0.10 6.02 98 
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 Profile 3 – Endocalcaric Luvic Chernic Phaeozem (Aric, Endoloamic, Raptic, Siltic) 

Localization: middle slope position, nearly level terrain - inclination 2.5, arable land, 240 m a.s.l., 
                        N 50˚01’51.2’’  E 25˚07’52.1’’ 

 

 
 

 

 
 

 

Ap  
 

 

 
AE 

 
 
 

Bt 

 
 

 
2C 

 

 
 
 
 

 
 
 
 
 

 
 

 

Morphology: 

– 0–30 cm, plough chernic horizon, silt loam, dark 
grayish brown (10YR 5/2, 10YR 3/2), slightly moist, 
fine to medium strong granular and angular 
structure, abrupt and smooth boundary; 

– 30–45 cm, transitional humus-eluvial horizon, 
loam, grayish brown (10YR 6/4, 10YR 5/4), slightly 
moist, medium moderate subangular structure, 
gradual smooth boundary; 

– 45–75 cm, argic horizon, silt loam, yellowish 
brown (10YR 6/4, 10YR 4/4), slightly moist,  
medium strong angular structure, clay coatings on 
the ped faces, abrupt and irregular boundary; 

– 75–(100) cm, calcaric material, silty clay loam, 
very pale brown (10YR 8/2, 10YR 8/4), slightly 
moist, massive structure. 

 



 

127 

Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.05- 
0.002 

< 0.002 

Ap 0–30 - 30 55 15 SiL 

AE 30–45 - 37 45 18 L 

Bt 45–75 - 22 52 26 SiL 

2C 75–(100) - 11 56 33 SiCL 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–30 16.1 1.42 11 7.8 7.2 trace 

AE 30–45 < 0.01 < 0.01 - 7.8 6.7 trace 

Bt 45–75 < 0.01 < 0.01 - 7.9 6.8 trace 

2C 75–(100) < 0.01 < 0.01 - 8.7 7.8 681 

 

 

Table 9. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 

[%] [cmol(+)∙kg
-1

] 

Ap 0–30 3.85 0.43 0.11 0.30 4.69 1.20 5.89 80 

AE 30–45 2.25 0.45 0.14 0.20 3.04 1.50 4.54 67 

Bt 45–75 2.15 0.37 0.15 0.15 2.82 0.90 3.72 76 

2C 75–(100) 2.75 0.16 0.11 0.10 3.12 0.50 3.62 86 
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 Profile 4 – Lamellic Abruptic Luvisol (Aric, Anoloamic, Ochric, Endosiltic) 

Localization: nearly level terrain, toe slope - inclination 2, arable land, 221 m a.s.l.,  
                        N 50°18'57.0"  E 24°54'01.5" 
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Morphology: 

– 0–33 cm, plough humus horizon, sandy loam, 
grayish brown (10YR 6/3, 10YR 4/3), slightly 
moist, fine to medium moderate granular 
structure, abrupt and wavy boundary; 

– 33–42 cm, eluvial horizon, sandy loam, 
yellowish brown (10YR 7/6, 10YR 5/6), slightly 
moist, fine moderate subangular structure, 
gradual smooth boundary; 

– 42–75 cm, argic horizon, sandy loam, yellowish 
brown (10YR 5/3, 10YR 4/4), slightly moist,  fine 
moderate angular structure and fine weak 
granular structure, clay coatings on ped faces, 
clear and irregular boundary; 

– 75–(100) cm, silt loam, light yellowish brown 
(10YR 7/6, 10YR 6/6), slightly moist, coarse weak 
platy structure. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.05- 
0.002 

< 0.002 

Ap 0–33 - 60 37 3 SL 

E 33–42 - 70 23 7 SL 

Bt 42–75 - 53 29 18 SL 

C 75–(100) - 27 51 22 SiL 

  

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–33 9.22 0.89 10 6.8 6.4 28 

E 33–42 < 0.01 < 0.01 - 7.2 6.0 trace 

Bt 42–75 < 0.01 < 0.01 - 7.6 6.8 trace 

C 75–(100) < 0.01 < 0.01 - 6.2 4.3 trace 

 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 

[%] [cmol(+)∙kg
-1

] 

Ap 0–33 3.40 1.22 0.45 0.12 5.19 0.80 5.99 87 

E 33–42 1.60 1.15 0.25 0.30 3.30 0.50 3.80 87 

Bt 42–75 2.60 1.25 0.20 0.20 4.25 0.40 4.65 91 

C 75–(100) 2.80 1.12 0.09 0.10 4.11 0.30 4.41 93 
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 Profile 5 – Vermic Chernozem (Aric, Pantosiltic) 
Localization: upper plateau, nearly flat terrain, arable land, 205 m a.s.l.,  
                        N 50°28'13.8"  E 24°13'21.0" 
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Morphology: 

– 0–29 cm, plough chernic horizon, silt loam, 
dark grayish brown (10YR 5/2, 10YR 3/1), slightly 
moist, fine to medium strong granular structure, 
abrupt and smooth boundary; 

– 29–90 cm, transitional horizon, silt loam, 
grayish brown (10YR 7/3, 10YR 5/3),  slightly 
moist, fine subangular and granular moderate 
structure, common carbonate concretions, many 
infilled large burrows and earthworm channels, 
gradual smooth boundary; 

– 90–(110) cm, parent loess material with 
protocalcic properties,  silt loam, yellowish brown 
(10YR 7/3, 10YR 5/5), slightly moist, common 
carbonate concretions, coarse platy moderate 
plus very fine moderate angular structure. 
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Table 13. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, 
 size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.05- 
0.002 

< 0.002 

Ap 0–29 - 15 64 21 SiL 

ACk 29–90 - 12 71 17 SiL 

Ck 90–(110) - 14 66 20 SiL 

 

 

Table 14. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–29 16.2 1.48 11 8.0 7.1 trace 

ACk 29–90 11.2 0.73 15 8.5 7.5 90.6 

Ck 90–(110) < 0.01 < 0.01 - 8.6 7.8 72.3 

 

 

Table 15. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–29 3.50 1.75 0.18 0.15 5.58 0.80 6.38 87 

ACk 29–90 2.75 1.28 0.12 0.11 4.26 0.50 4.76 89 

Ck 90–(110) 2.25 1.31 0.11 0.10 3.77 0.40 4.17 90 
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Fig. 1 Localization 
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 Profile 1 – Skeletic Dystric Cambisol (Pantosiltic, Ochric) 

Localization: Niche, medium slope - inclination 11, deciduous forest vegetation, slope 453 m a.s.l.  
                        N 48° 29' 48,42"    E 21° 23' 16,76" 
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Morphology: 

– 0–3 cm, humus horizon, silt loam, very dark 
grayish brown (10YR 3/2), slightly moist, medium 
moderate granular-subangular blocky structure, 
very fine and common roots, clear and smooth 
boundary; 

– 3–20 cm, cambic horizon, silt loam, brown  
(10YR 4/6), moist, medium weak-moderate 
subangular blocky structure, fine common roots, 
gradual and smooth boundary; 

– 20–45 cm, silt loam, dark yellowish brown  
(10YR 4/7), fresh, medium very weak subangular 
blocky structure, medium very few roots, gradual 
and wavy boundary;  

– 45–70 cm, silt loam, light yellowish brown  
(10YR 5/6), dry, rock structure, very few roots, 
illuvial lamellae, gradual and smooth boundary; 

– 70–105 cm, silt loam, light yellowish brown 
(10YR 6/4), dry, rock structure, gradual and 
smooth boundary; 

– 105–(150) cm, silt loam, light yellowish brown 
(10YR 6/4) dry, rock structure. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–3 1.8 1.6 3.9 8.5 12 12.6 28.6 22.4 5.9 4.5 SiL 

Bw 3–20 0.5 1.4 3.1 5.6 12.6 4.7 18.1 25.9 13.9 14.7 SiL 

BC 20–45 1.7 2.2 2.5 4 11.5 7.7 19.7 24.2 11.9 16.3 SiL 

C1 45–70 1.5 1.7 2.2 3.3 8.8 9.4 20.6 23.1 11.7 19.2 SiL 

C2 70–105 0.6 0.9 1.2 2.1 7.4 8.2 22.8 25.7 12.7 19.0 SiL 

C3 105–(150) 0.4 1.1 1.9 4.4 9.1 11.9 23.0 21.7 9.3 17.6 SiL 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  

[cm] 

OC 

 [g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C/N 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–3 29.4 - - 5.4 4.7 3.9 

Bw 3–20 12.2 - - 4.2 3.8 4.5 

BC 20–45 4.0 - - 4.7 3.8 5.8 

C1 45–70 1.6 - - 4.9 3.8 5.0 

C2 70–105 2.3 - - 5.0 3.9 3.2 

C3 105–(150) 4.4 - - 4.9 3.7 7.2 
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 Profile 2 – Episkeletic Umbrisol (Pantosiltic, Siltinovic) 

Localization: Niche, medium slope - inclination 13, grass vegetation, slope 417 m a.s.l.  
                        N  48°29'45.93  E 21°23'16.98" 

 

 

 

 

 

Ah       
 
 
 
 

AC 
 
 
 

CR 
 
 
 

 
 

Morphology: 

– 0–10 cm, umbric horizon, silt loam, very dark 
brown, dark grayish brown (10YR 2/2, 10YR 4/2), 
slightly moist, medium weak subangular blocky 
structure, skeletal parts (30%), very fine and 
common roots, clear and smooth boundary; 

– 10–40 cm, umbric horizon, silt loam, very dark 
brown (10YR 2/2), slightly moist, medium weak 
subangular blocky structure, skeletal parts (50%), 
few fine roots, gradual and smooth boundary; 

– 40–(80) cm, silt loam, dark brown (10YR 3/3), 
dry, few large roots, skeletal parts (70%), rock 
structure. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–10 0.7 0.5 1.5 4.5 9.8 8.3 26.1 28.4 8.9 12.0 SiL 

AC 10–40 0.1 0.5 1.3 4 9.8 7.2 22.3 27.4 12.2 15.3 SiL 

CR 40–(80) 7.1 3.6 2.4 2.1 8.8 8 19 22.7 11.8 21.6 SiL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–10 32.4 - - 4.9 3.7 5.3 

AC 10–40 10.0 - - 5.4 3.9 5.0 

CR 40–(80) 0.0 - - 6.3 4.6 6.1 
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 Profile 3 – Amphistagnic Amphiluvic Umbrisol (Episiltic, Amphiclayic, Endoloamic, Siltinovic, Transportic) 

Localization: Niche, medium slope - inclination 13, deciduous forest vegetation, slope 406 m a.s.l.  
                        N 48°29'37.58"  E 21°23'21.46" 

 

 

 

 

 

 

Ahu       
 
 
 
 

Ahb 
 
 
 
 

Btg 
 
 
 
 
 

BCg 
 
 
 
 

 
 

Morphology: 

– 0–20 cm, umbric horizon, silt loam, very dark 
grayish brown (10YR 3/2), slightly moist, medium 
moderate subangular blocky structure, very fine 
and common roots, redeposited soil material, 
gradual and smooth boundary; 

– 20–40 cm, umbric horizon, silt loam, very dark 
grayish brown (10YR 3/2), slightly moist, fine 
moderate subangular blocky and granular 
structure, fine very few roots, clear and smooth 
boundary; 

– 40–60 cm, argic horizon, silty clay, dark 
yellowish brown (10YR 4/4), slightly moist, 
medium strong subangular - angular blocky 
structure, stagnic pattern (10YR 4/3; 7.5Y 4/6), 
cutans, fine and medium very few roots, gradual 
and smooth boundary;  

– 60–(75) cm, silty clay loam, yellowish brown 
(10YR 5/8), slightly moist, medium weak 
subangular blocky structure, stagnic pattern  
(10YR 4/3; 7.5Y 4/6), few small skeletal parts, rock 
fragments. 
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Table 5. Texture  

Horizon Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ahu 0–20 0.9 0.1 0.5 2.4 8.4 5.2 21.3 29.8 10.3 22.0 SiL 

Ahb 20–40 0.1 0.4 0.5 2.3 9.8 5.8 23.9 29.5 10.4 17.4 SiL 

Btg 40–60 0.1 0.1 0.4 2.3 10 3.2 12.2 19.7 9.3 42.8 SiC 

BCg 60–75 0.3 0.3 0.3 2.4 9.5 6.1 13.5 18.6 9.3 39.8 SiCL 

 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth  

[cm] 

OC 

 [g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C/N 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ahu 0–20 24.1 - - 5.0 3.8 5.9 

Ahb 20–40 26.1 - - 4.9 3.8 5.3 

Btg 40–60 4.4 - - 5.4 3.6 4.9 

BCg 60–75 4.7 - - 5.8 4.0 4.1 
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Fig. 1. Location 
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 Profile 1 – Dystric Skeletic Cambisol (Loamic, Ochric, Raptic) 
Localization: shoulder (inclination 18˚), deciduous forest, 529 m a.s.l., 
                        N 50°52’03,1” E 16°41'36.6" 

 

 
 

 

 
 

 

Olf 
 
 

Ah 
 
 
 

Bw1 
 
 
 
 

Bw2 
 
 
 
 

2BC 
 
 
 

2C 
 
 
 
 
 

Morphology: 

– 7–0 cm, moderately decomposed organic 
material, slightly moist, clear and wavy 
boundary; 

– 0–7 cm, humus horizon, brown (10YR 2/1), 
fine to medium moderate angular and 
subangular blocky structure, slightly moist, clear 
and wavy boundary; 

– 7–23 cm, cambic horizon, loam, brown 
(10YR 5/8), many fine angular fragments 
(gabbro), fine to medium moderate subangular 
blocky structure, slightly moist, few clay 
coatings, gradual boundary; 

– 23–44 cm, cambic horizon, loam, brown 
(7.5YR 5/6), abundant medium angular gabbro 
clasts, medium moderate subangular blocky 
structure, slightly moist, few clay coatings, 
gradual boundary; 

– 44–71 cm, sandy loam, yellowish brown 
(10YR 4/6), abundant medium angular stones 
(granite), medium weak subangular blocky 
structure, slightly moist, gradual boundary; 

– 71–110 cm, parent material, sandy loam, 
yellowish brown (10YR 5/6), abundant medium 
angular stones (granite), fine weak subangular 
blocky structure, slightly moist. 
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Table 1. Texture  

Horizon 
Depth 
[cm] 

 Percentage share of fractions, size of fractions in mm 
Textural 

class >2.0 2.0-1.0 1.0-0.5 
0.5- 
0.25 

0.25- 
0.1 

0.1- 
0.05 

0.05- 
0.02 

0.02-
0.002 

< 0.002 

Ah 0–7 - - - - - - - - - - 

Bw1 7–23 25 4 9 8 9 12 20 28 10 L 

Bw2 23–44 48 4 12 10 11 12 18 19 14 L 

2BC 44–71 71 8 11 12 15 18 19 8 9 SL 

2C 71–(105) 77 8 14 13 17 17 13 12 6 SL 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
H2O 

Olf 7–0 - 4.8 

Ah 0–7 68.9 3.9 

Bw1 7–23 7.3 4.5 

Bw2 23–44 4.3 4.3 

2BC 44–71 1.0 4.4 

2C 71–(105) 1.5 4.5 

 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA ECEC BS 
[%] [cmol(+)∙kg

-1
] 

Ah 0–7 1.12 0.46 0.19 0.12 1.9 2.28 7 27 

Bw1 7–23 0.80 0.35 0.04 0.11 1.3 5.00 5 28 

Bw2 23–44 0.88 0.36 0.04 0.11 1.4 3.40 5 29 

2BC 44–71 1.04 0.42 0.04 0.13 1.6 3.32 4 45 

2C 71–(105) 0.96 0.35 0.04 0.14 1.5 1.96 4 35 
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 Profile 2 – Stagnic Luvisol (Cutanic, Ochric, Raptic, Siltic) 
Localization: midslope (inclination 4°), grassland, 265 m a.s.l., 

                         N 50°52'12.7" E 16°40'34.4" 

 

 
 

 

 
 

 

AE 
 
 
 

 
Eg 

 
 
 

Btg 
 
 
 
 

2Btg 
 
 
 
 
 

3Btg 
 
 
 
 
 
 
 
 
 

 

Morphology: 

– 0–20 cm, humus horizon (with features of 
eluviation), silt loam, yellowish brown (10YR 4/3), 
medium to coarse moderate angular and 
subangular blocky structure, moist, clear and 
wavy boundary; 

– 21–40 cm, eluvial horizon, silt loam, light 
yellowish brown (10 YR 5/3), medium moderate 
angular and subangular blocky structure, moist, 
gradual boundary; 

– 40–70 cm, argic horizon, silty loam, yellowish 
brown (10YR 5/6), medium moderate angular 
blocky structure, moist, common fine 
reductimorphic mottles, common clay coatings, 
clear and wavy boundary; 

– 70–100 cm, argic horizon, sandy loam, reddish 
brown (7.5YR 5/8), many fine gravel and many 
rounded medium stones (glacial material), fine to 
medium weak platy and angular blocky structure, 
moist, common fine reductimorphic mottles, 
common clay coatings, clear and wavy boundary; 

– 100–(139) cm, argic horizon, light reddish brown 
(10YR 6/8), loam, few fine gravel (glacial material), 
platy and angular blocky structure, moderate, fine 
to medium, moist, common, fine reductimorphic 
mottles, common clay coatings. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2.0 2.0-1.0 1.0-0.5 
0.5- 
0.25 

0.25- 
0.1 

0.1- 
0.05 

0.05- 
0.02 

0.02-
0.002 

< 0.002 

AE 0–21 - 2 3 3 3 8 35 38 8 SiL 

Eg 21–40 - 0 0 1 1 16 24 40 18 SiL 

Btg 40–70 - 0 1 1 1 12 33 27 25 SiL 

2Btg 70–100 37 5 10 19 24 12 6 6 18 SL 

3Btg 100–(139) 4 1 1 2 9 14 26 21 26 L 

 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH 
H2O 

AE 0–21 9.3 5.2 

Eg 21–40 1.9 5.8 

Btg 40–70 1.1 5.0 

2Btg 70–100 0.5 4.7 

3Btg 100–(139) 0.7 5.0 

 

 

Table 6. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA ECEC BS 
[%] [cmol(+)∙kg

-1
] 

AE 0–21 3.20 0.53 0.08 0.15 4.0 1.12 5 78 

Eg 21–40 6.80 1.04 0.12 0.27 8.2 0.64 9 93 

Btg 40–70 4.96 1.30 0.17 0.23 6.7 3.44 10 66 

2Btg 70–100 3.60 1.87 0.12 0.19 5.8 2.00 8 75 

3Btg 100– (139) 5.04 4.24 0.20 0.19 9.7 4.60 14 68 
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 Profile 3 – Eutric Stagnic Retisol (Cutanic, Ochric, Siltic) 
Localization: midslope (inclination 10˚), grassland, 248 m a.s.l., 
                        N 50˚52’26.4’’ E 16˚40’33,2’’ 

 

 
 

 

 
 

 

A    
 
 

AEg 
 
 
 

Eg/Btg 
 
 
 

Btg/Eg 
 
 
 

BCg 
 
 
 

C1g 

 
 
 

C2g 
 
 
 

C3g 
 
 

Morphology: 

– 0–20 cm, humus horizon, silty loam, yellowish 
brown (10YR 5/3), granular and subangular 
structure, clear and wavy boundary; 

– 20–40 cm, silty loam, light yellowish brown 
(10YR 5/4), angular structure, common fine 
reductimorphic mottles, common clay coatings, 
clear and wavy boundary; 

– 40-70 cm, argic horizon, silty loam, yellowish 
brown (10YR 5/6), angular structure, common 
fine reductimorphic mottles, common clay 
coatings, gradual boundary; 

– 70–100 cm, argic horizon, silty loam, reddish 
brown (7.5YR 5/5), platy and angular structure, 
few fine reductimorphic mottles, common clay 
coatings, gradual boundary; 

– 100–130 cm, silty loam, yellowish brown 
(10YR 5/6), angular structure, few fine 
reductimorphic mottles, common clay coatings, 
gradual boundary; 

– 130–150 cm, bedrock horizon, silty loam, 
yellowish brown (10YR 6/6), angular structure, 
few fine reductimorphic mottles, common clay 
coatings, gradual boundary; 

– 150–190 cm, bedrock horizon, silty loam, 
yellowish brown (10YR 5/6), angular structure, 
few fine reductimorphic mottles, common clay 
coatings, gradual boundary; 

– 190–(210) cm, bedrock horizon, silty loam, 
light yellowish brown (10YR 6/4), angular 
structure, few fine reductimorphic mottles, 
common clay coatings. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

 Percentage share of fractions, size of fractions in mm 
Textural 

class >2.0 2.0-1.0 1.0-0.5 
0.5- 
0.25 

0.25- 
0.1 

0.1- 
0.05 

0.05- 
0.02 

0.02-
0.002 

< 0.002 

A 0–20 - 2 7 7 7 10 33 30 4 SiL 

AEg 20–40 - 1 3 3 4 11 31 37 10 SiL 

Eg/Btg 40–70 - 0 0 0 1 9 26 38 26 SiL 

Btg/Eg 70–100 - 0 0 0 1 10 25 39 25 SiL 

BCg 100–130 - 0 0 1 3 12 39 30 15 SiL 

C1g 130–150 - 1 1 1 2 19 27 33 16 SiL 

C2g 150–190 - 1 1 1 3 17 31 29 17 SiL 

C3g 190–(210) - 0 1 3 8 8 47 27 6 SiL 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
H2O 

A 0–20 13.6 5.4 

AEg 20–40 4.5 5.8 

Eg/Btg 40–70 0.9 5.2 

Btg/Eg 70–100 0.7 5.0 

BCg 100–130 0.7 5.1 

C1g 130–150 0.6 5.1 

C2g 150–190 0.5 5.2 

C3g 190–(210) 0.5 5.2 

 

 

Table 9. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA ECEC BS 
[%] [cmol(+)∙kg

-1
] 

A 0–20 4.16 0.72 0.08 0.18 5.13 0.80 6 86 

AEg 20–40 5.12 0.60 0.05 0.19 6.0 0.32 6 95 

Eg/Btg 40–70 7.44 2.67 0.17 0.40 10.7 2.24 13 83 

Btg/Eg 70–100 6.56 2.56 0.17 0.23 9.5 3.48 13 73 

BCg 100–130 5.76 2.32 0.14 0.23 8.4 2.52 11 77 

C1g 130–150 5.20 2.13 0.12 0.37 7.8 2.52 10 76 

C2g 150–190 4.88 2.30 0.09 0.19 7.5 2.16 10 76 

C3g 190–(210) 4.40 1.92 0.08 0.19 6.6 1.64 8 80 
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 Profile 4 – Endoskeletic Alisol (Cutanic, Ochric, Raptic, Siltic) 
Localization: summit/shoulder (inclination 2°), deciduous forest, forest, 260 m a.s.l. 
                        N 50°52'35.0"  E 16°40'09.1" 

 

 
 

 

 
 

 

Ah       
 
 

ABw 
 
 
 

Bw1 
 
 
 

2Bt 
 
 
 
 

2BC 
 
 
 
 

3BC 
 
 

3CR 
 
 
 
 

Morphology: 

– 0–3 cm, humus horizon, silty loam, nearly black 
(7.5YR 2.5/1), very few skeleton grains, granular 
structure, moist, gradual boundary; 

– 3–8 cm, cambic horizon, silty loam, brown 
(7.5YR 4/5), very few fine skeleton grains, fine to 
medium moderate granular structure, moist, 
gradual boundary; 

– 8–30 cm, cambic horizon, silty loam, yellowish 
brown (10YR 5/6), very few fine skeleton grains, 
granular and subangular structure, moist, gradual 
boundary;  

– 30–50 cm, argic horizon, silty loam, brownish 
yellow (10YR 5/5), few fine skeleton grains, 
subangular structure, moist, few reductimorphic 
mottles, few/common silt-clay coatings, gradual 
boundary; 

– 50–70 cm, silty loam, light yellowish brown 
(10YR 6/4), few fine skeleton grains, platy and 
angular structure, moist, common reductimorphic 
mottles, common silt-clay coatings, clear or 
irregular boundary; 

– 70–110 cm, sandy loam, strong brown  
(7.5YR 5/8), abundant skeleton grains (granite), 
structure inherited from saprolite, moist; 

– 110–(130) cm, bedrock horizon, cryogenic 
granite saprolite, dominant slightly weathered, 
angular rock fragments (granite), moist. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2.0 2.0-1.0 1.0-0.5 
0.5- 
0.25 

0.25- 
0.1 

0.1- 
0.05 

0.05- 
0.02 

0.02-
0.002 

< 0.002 

Ah 0–3 2 3 3 8 9 10 39 22 6 SiL 

ABw 3–8 8 1 2 4 4 10 40 33 6 SiL 

Bw1 8–30 8 1 2 3 5 8 34 35 12 SiL 

2Bt 30–50 47 2 2 3 4 7 35 34 13 SiL 

2BC 50–70 60 4 3 5 5 9 32 30 12 SiL 

3BC 70–110 72 21 17 16 12 9 7 10 8 SL 

3CR 110–(130) 85 32 15 10 9 6 8 15 5 SL 

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH 
H2O 

Ah 0–3 157.0 4.0 

ABw 3–8 45.1 4.4 

Bw1 8–30 11.9 4.5 

2Bt 30–50 6.7 4.6 

2BC 50–70 3.4 4.5 

3BC 70–110 3.1 4.3 

3CR 110–(130) 2.4 4.1 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA ECEC BS 
[%] [cmol(+)∙kg

-1
] 

Ah 0–3 2.22 0.85 0.39 0.22 3.7 4.65 8 44 

ABw 3–8 1.76 0.56 0.23 0.18 2.7 4.58 7 37 

Bw1 8–30 1.44 0.47 0.11 0.09 2.1 3.74 6 36 

2Bt 30–50 1.28 0.46 0.10 0.09 1.9 3.73 6 34 

2BC 50–70 0.96 0.25 0.13 0.08 1.4 3.10 5 31 

3BC 70–110 1.12 0.50 0.12 0.08 1.8 4.64 6 28 

3CR 110–(130) 0.96 0.48 0.13 0.09 1.7 4.81 7 26 
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 Profile 5 – Endoskeletic Luvisol (Episiltic, Endoloamic, Ochric, Raptic) 
Localization: summit/shoulder (inclination 3°), old orchard, 230 m a.s.l. 
                        N 50°52'24.6" E 16°40'09.1" 

 

 
 

 

 
 

 

AE       
 
 
 
 

EB 
 
 
 

2Btg1 
 
 
 
 
 

2Btg2 
 
 
 
 
 

2BC 
 
 
 
 

 
 

 

 

Morphology: 

– 0–20 cm, humus horizon, silt loam, light 
yellowish brown (10YR 5/4), few rounded fine 
gravels, fine moderate subangular blocky 
structure, slightly moist, clear and wavy 
boundary; 

– 20–36 cm, silt loam, light reddish brown 
(10YR 5/8), many rounded fine gravels, fine 
moderate angular and subangular blocky 
structure, slightly moist, gradual boundary; 

– 36–64 cm, argic horizon, loam, light reddish 
brown (10YR 6/8), abundant rounded medium to 
coarse gravels, medium strong platy and angular 
blocky structure, slightly moist, few fine 
reductimorphic mottles, few clay coatings, gradual 
boundary; 

– 64–81 cm, argic horizon, sandy loam, brown 
(7.5YR 5/6), abundant rounded medium to coarse 
gravel (glacial material), fine to medium weak 
granular structure, slightly moist, few fine 
reductimorphic mottles, few clay coatings, gradual 
boundary; 

– 81–(105) cm, sandy clay loam, reddish brown 
and light reddish (5YR 4/6 and 5Y 8/3), abundant 
rounded and subrounded medium to coarse 
gravels (glacial material), fine to medium weak 
granular structure, slightly moist. 
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Table 13. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2.0 2.0-1.0 1.0-0.5 
0.5- 
0.25 

0.25- 
0.1 

0.1- 
0.05 

0.05- 
0.02 

0.02- 
0.002 

< 0.002 

AE 0–20 4 1 2 4 4 13 30 38 8 SiL 

EB 20–36 22 1 3 6 8 11 27 25 19 SiL 

2Btg1 36–64 72 3 8 8 13 8 10 24 26 L 

2Btg2 64–81 72 5 14 20 19 5 7 12 18 SL 

3BC 81–(105) 65 7 14 11 12 7 5 19 25 SCL 

 

 

Table 14. Chemical and physicochemical properties 

 

 

 

Table 15. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA ECEC BS 
[%] [cmol(+)∙kg

-1
] 

AE 0–20 4.72 1.09 0.17 0.19 6.2 0.96 7 87 

EB 20–36 7.52 1.66 0.15 0.26 9.6 1.12 11 90 

2Btg1 36–64 16.0 5.29 0.12 0.39 21.8 2.12 24 91 

2Btg2 64–81 8.40 4.09 0.11 0.29 12.9 1.40 14 90 

3BC 81–(105) 12.8 5.77 0.09 0.42 19.1 0.84 20 96 

  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH 
H2O 

AE 0–20 10.2 5.3 

EB 20–36 4.0 5.3 

2Btg1 36–64 1.8 5.3 

2Btg2 64–81 0.8 5.2 

3BC 81–(105) 1.0 5.2 
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Fig. 1. Location 

E s t o n i a

Study area

Haanja 
Upland

Haanja Nature Park
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 Profile 1 – Epidystric Endoeutric Rubic Brunic Arenosol (Aric, Ochric, Endostagnic) 

Localization: Hummock, middle slope – inclination 5–10, south, deciduous scrub, 228 m a.s.l.  
                        N 57°41'06.8" E 27°07'06.9" 
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Morphology: 

– 0–5 cm, fine sand, dark brown (10YR 3/3) many 
fine roots, granular moderate medium size 
structure, gradual smooth boundary; 

– 5–25 cm, fine sand, dark yellowish brown  
(10YR 3/4), few fine subrounded fresh coarse 
fragments, granular moderate medium size 
structure, few fine roots, abrupt and smooth 
boundary; 

– 25–60 cm, fine sand, strong brown  
(7.5YR 5/8), very few fine subrounded fresh coarse 
fragments, subangular weak fine structure, very 
few fine roots, gradual boundary; 

– 60–120 cm, fine sand and sandy loam mixture, 
strong brown (7.5YR 5/6), oximorphic features, 
few mottles, very few fine subrounded fresh 
coarse fragments, subangular weak fine structure, 
very few fine roots, gradual boundary; 

– 120–150 cm, fine sand, strong brown  
(7.5YR 5/6), very few fine subrounded fresh coarse 
fragments, oximorphic features, single grain 
structure, few fine roots, abrupt and smooth 
boundary; 

– 150–(200) cm, medium sand, strong brown 
(7.5YR 5/6), single grain structure, very few fine 
roots. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–5 n.o. 4 15 33 39 6 3 0 0 0 FS 

Ap 5–25 n.o. 3 9 28 46 7 7 0 0 0 FS 

Bw 25–60 n.o. 3 11 31 43 6 6 0 0 0 FS 

BCg 60–120 n.o. 2 11 39 43 3 2 0 0 0 FS 

Cg 120–150 n.o. 0 1 15 70 10 4 0 0 0 FS 

2C 150–(200) n.o. 7 33 42 16 1 1 0 0 0 MS 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–5 52.1 2.87 18 6.1 5.7 n.o 

Ap 5–25 5.9 0.23 26 5.3 4.3 n.o 

Bw 25–60 - - - 5.6 4.6 n.o 

BCg 60–120 - - - 6.0 4.7 n.o 

Cg 120–150 - - - 6.2 4.9 n.o 

2C 150–(200) - - - 7.0 6.9 n.o 
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 Profile 2 – Stagnic Endogleyic Luvisol (Endoarenic, Aric, Colluvic, Cutanic, Humic, Epiloamic, Endoraptic) 

Localization: medium gradient hill, lower slope – inclination 5–10, terraced, grazed permanent grassland,   
                         218 m a.s.l., N 57°41'01.3" E 27°07'10.9" 
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Morphology: 

– 0–25 cm, loam, dark yellowish brown (10YR 4/4), 
few fine subrounded fresh coarse fragments, 
medium size moderate granular structure, 
common fine roots, few concreate fragments, 
consisting colluvic material, clear and smooth 
boundary; 

– 25–40 cm, loam, very dark greyish brown  
(10YR 3/2), few fine subrounded fresh coarse 
fragments, medium size moderate granular 
structure, common fine roots, few medium 
charcoal pieces; clear and wavy boundary; 

– 40–55 cm, argic horizon, sandy loam, dark 
yellowish brown (10YR 4/4), many brown  
(7.5YR 5/6) mottles, stagnic properties, common 
fine subrounded fresh coarse fragments, fine size 
moderate angular blocky structure, common 
pedfaces clay coatings, few fine roots, clear and 
wavy boundary; 

– 55–70 cm, fine sand, yellowish brown  
(10YR 5/4), common brown (7.5YR 5/6) mottles, 
very few fine subrounded fresh coarse fragments 
single grain structure, very few fine roots, 
common soft iron concretions, gradual boundary; 

– 70–(90) cm, fine sand, light yellowish brown 
(10YR 6/4), common brown (7.5YR 5/6) mottles, 
very few fine subrounded fresh coarse fragments, 
single grain structure, reducing conditions, water 
table. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–25 n.o 0 4 13 14 9 14 21 12 13 L 

A 25–40 n.o 2 6 14 19 8 9 15 11 16 L 

Btg 40–55 n.o 4 8 21 29 10 5 4 2 17 SL 

2Cl 55–70 n.o 2 11 26 45 7 9 0 0 0 FS 

2Cl2 70–(90) n.o 6 11 25 45 8 5 0 0 0 FS 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–25 29.2 1.27 23 5.8 4.6 n.o 

A 25–40 16.5 0.76 22 5.8 4.6 n.o 

Btg 40–55 – – n.o 5.6 4.5 n.o 

2Cl 55–70 – – n.o 6.0 4.7 n.o 

2Cl2 70–(90) – – n.o 6.3 5.0 n.o 
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 Profile 3 – Eutric Rheic Epifibric Episapric Endohemic Histosol 
Localization: Marsh in depression between hummocks, mixed forest dominated by spruce, groundwater  
                        feed bog peat, 214 m a.s.l.,  N 57˚41’00.8’’  E 27˚07’13.3’’ 
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Morphology: 

– 0–20 cm, histic horizon, very strongly 
decomposed sapric organic material, gradual 
boundary; 

– 20–50 cm, histic horizon, slightly decomposed 
fibric organic material; gradual boundary; 

– 50–100 cm, histic horizon, strongly 
decomposed hemic organic material, gradual 
boundary; 

– 100–(130) cm, histic horizon, highly 
decomposed sapric organic material. 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ha 0–20 372 25.4 15 7.0 6.7 0.3 

Hi 20–50 375 22.0 17 7.0 6.6 0.3 

He 50–100 367 18.6 20 7.3 6.7 0.4 

Ha 100–(130) – – – – – – 
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Fig. 2. Hydrolithotoposequence of the soils on different deposits in the Haanja Upland 
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https://geoportaal.maaamet.ee/eng/Maps-and-Data/Estonian-Soil-Map-p316.html
https://geoportaal.maaamet.ee/eng/Maps-and-Data/Estonian-Soil-Map-p316.html
https://www.keskkonnaamet.ee/sites/default/public/Haanja-A2_eng.pdf
http://www.haanja.ee/upload/fck/file/valla%20yldinfo/ASUKOHT_LOODUSLIKUD_TINGIMUSED.pdf
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Fig. 1. Location 
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 Profile 1 – Epidystric Endoeutric Brunic Arenosol (Aric, Nechic, Ochric) 

Localization: Outwash plain, flat - inclination 1, pine plantation with deciduous forest undergrowth,  
                       85 m a.s.l.,    N 53°17'15.1" E 19°28'52.5" 
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Morphology: 

– 3–1 cm, slightly decomposed organic material; 

– 1–0 cm, moderately decomposed organic 
material; 

– 0–10 cm, humus horizon, fine sand, dark 
brown (10YR 5/3; 10YR 3/3), slightly moist, weak 
granular fine structure, fine and medium 
common roots, gradual and smooth boundary; 

– 10–30 cm, plough humus horizon, fine sand, 
yellowish brown (10YR 6/3; 10YR 5/4), slightly 
moist, weak granular fine structure, fine and 
medium few roots, abrupt and smooth 
boundary;  

– 30–65 cm, brunic material, in-situ 
concentration of sesquioxides, fine sand, 
brownish yellow (10YR 7/6;  10YR  6/8), slightly 
moist, weak granular very fine/single grain 
structure, very few roots, diffuse and wavy 
boundary; 

– 65–(130) cm, parent material, fine sand, very 
pale brown (10YR 8/3; 10YR 7/3), slightly moist, 
single grain structure. 
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Table 1. Texture  

Horizon Depth [cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A 0–10 2 2 12 53 25 2 1 2 2 1 FS 

Ap 10–30 3 3 16 52 23 4 1 0 0 1 FS 

Bw 30–65 1 4 18 51 19 5 1 0 1 1 FS 

C 65– (130) 1 3 17 48 22 6 2 1 1 0 FS 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 3–1 411 15.2 27 4.2 4.0 - 

Oe 1–0 409 16.2 25 4.3 3.7 - 

A 0–10 9.1 0.61 15 4.3 3.9 - 

Ap 10–30 6.4 0.42 15 4.5 4.1 - 

Bw 30–65 - - - 4.8 4.5 - 

C 65– (130) - - - 5.4 5.0 - 
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 Profile 2 – Eutric Rubic Brunic Arenosol (Nechic, Ochric) 

Localization: Tunnel valley, foot slope, inclination 10, mixed forest with dominant pines in first floor,    
                         75 m a.s.l.    N 53°17'12.4" E 19°28'45.6" 
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Morphology: 

– 2–1 cm, slightly decomposed organic material; 

– 1–0 cm, moderately decomposed organic 
material; 

– 0–15 cm, humus horizon, fine sand, dark brown 
(10YR 6/3; 10YR 3/3), slightly moist, weak 
granular fine structure, fine and medium common 
roots, clear and smooth boundary; 

– 15–50 cm, brunic material, concentration of 
sesquioxides, fine sand, dark yellowish brown 
(10YR 6/4;  10YR  4/4), slightly moist, weak 
granular very fine/single grain structure, fine and 
medium common roots, diffuse and smooth 
boundary; 

– 50–90 cm, transitional horizon, fine sand, 
brownish yellow (10YR 7/6;  10YR  6/8), slightly 
moist, weak granular very fine/single grain 
structure, very few roots, diffuse and wavy 
boundary; 

– 90–(150) cm, parent material, fine sand, very 
pale brown (10YR 8/3; 10YR 7/3), slightly moist, 
single grain structure. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A 0–15 2 5 15 48 22 3 3 1 2 1 FS 

Bw 15–50 3 4 18 50 21 4 1 0 0 2 FS 

BC 50–90 4 4 16 47 20 7 1 2 2 1 FS 

C 90– (150) 3 2 14 45 24 8 3 2 1 1 FS 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 2–1 442 16.2 27 4.6 4.2 - 

Oe 1–0 318 16.7 19 4.7 4.2 - 

A 0–15 12.1 0.92 13 4.9 4.5 - 

Bw 15–50 3.5 0.33 11 5.4 5.0 - 

BC 50–90 - - - 5.7 5.2 - 

C 90– (150) - - - 6.2 5.7 - 
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 Profile 3 – Eutric Mollic Gleysol (Arenic, Humic) 

Localization: Bottom of the tunnel valley - flat 1, riparian forest, 71 m a.s.l. 
                        N 53°17'12.7" E 19°28'43.2" 
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Morphology: 

– 1–0 cm, slightly decomposed organic material; 

– 0–40 cm, mollic horizon, fine sand, dark brown 
(7.5YR 4/1;  7.5YR  3/2), moist, weak moderate 
granular structure, fine and very fine and 
common roots, abrupt and wavy boundary; 

– 40–(50) cm, fine sand, light gray (2.5Y 6/2;  
2.5Y 7/2), very wet, single grain structure, fine 
and very few roots, strong reduction, few 
ferruginous soft concretions. 
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Table 6. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–40 5 5 17 39 24 5 5 2 2 1 FS 

Cr 40–(50) 4 3 19 42 25 7 2 0 1 1 FS 

 

 

Table 7. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 1–0 428 19.6 22 5.3 5.0 - 

Ah 0–40 22.7 1.88 12 5.9 5.5 - 

Cr 40-(50) - - - 6.7 6.5 trace 
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 Profile 4 – Eutric Rheic Sapric Histosol 

Localization: Bottom part of tunnel valley, flood plain, flat terrain 0, meadow, 70 m a.s.l.  
                        N 53˚19’12.7’’  E 19˚26’48,7’’ 
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Morphology: 

– 0–20 cm, highly decomposed histic horizon, very 
dark gray (5Y 4/1; GLEY1 3/N), moist, coarse 
granular moderate structure, fine common roots, 
gradual and smooth boundary; 

– 20–(50) cm, highly decomposed histic horizon, 
black (5Y 4/1; GLEY1 2.5/N), very wet, granular / 
layered structure, fine few roots, gradual and 
smooth boundary. 

 

 

Table 7. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

A 0–10 35.5 2.76 13 6.1 5.8 - 

2Cr 70–(90) - - - 6.8 6.5 trace 
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Fig. 2. Hydrotoposequence of the soils on slopes of tunnel valley, Brodnica Lake District 
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Fig. 1. Location 
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 Profile 1 – Dystric Brunic Arenosol (Aric, Nechic, Ochric) 

Localization: Pleistocene terrace, upper slope, inclination 4, pine plantation with deciduous forest  
                        undergrowth, 92 m a.s.l.,   N 53°16'50.4" E 19°30'35.3" 
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Morphology: 

– 3–2 cm, slightly decomposed organic material; 

– 2–0 cm, moderately decomposed organic 
material; 

– 0–5 cm, humus horizon, fine sand, dark grayish 
brown (10YR 6/2; 10YR 4/2), slightly moist, weak 
granular fine structure, few uncoated white sand 
grains, fine and medium common roots, clear 
and smooth boundary; 

– 5–20 cm, transitional horizon with plough 
features, fine sand, dark yellowish brown  
(10YR 5/4; 10YR 3/4), slightly moist, weak 
granular fine structure, fine and medium few 
roots, abrupt and smooth boundary;  

– 20–80 cm, brunic material, in-situ 
concentration of sesquioxides, fine sand, dark 
yellowish brown (10YR 6/6;  10YR  4/6), slightly 
moist, weak granular very fine/single grain 
structure, very few roots, diffuse boundary; 

– 80–(140) cm, parent material, fine sand, pale 
brown (10YR 7/3; 10YR 6/3), slightly moist, single 
grain structure, very few roots. 

 

 

 

 

 

 



 

189 

Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A 0–5 2 1 1 19 64 8 4 1 0 2 FS 

AB(p) 5–20 3 2 5 32 47 8 3 1 0 2 FS 

Bw 20–80 5 2 3 40 50 3 2 0 0 0 FS 

C 80–(140) 0 0 0 36 62 1 1 0 0 0 FS 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 3–2 463 9.89 46 5.0 4.0 - 

Oe 2–0 398 16.5 40 4.8 3.7 - 

A 0–5 20.1 0.81 25 4.0 3.4 - 

AB(p) 5–20 9.5 0.41 23 5.4 4.0 - 

Bw 20–80 2.6 0.15 - 5.6 4.2 - 

C 80–(140) - - - 5.9 4.3 - 
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 Profile 2 – Epidystric Endoeutric Brunic Arenosol (Colluvic, Ochric, Bathyprotocalcic) 

Localization: Erosional valley, middle slope, inclination 30, mixed forest with dominant pines  
                         in overstory, 88 m a.s.l., N 53°16'50.8" E 19°30'33.8" 

 

 
 

 

 
 

 

Oi 

Oe 
 

A 
 
 
 

A/Bw 
 
 
 
 
 

BC 
 
 
 

2BCk 
 
 
 
 

3C 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 2–1 cm, slightly decomposed organic material; 

– 1–0 cm, moderately decomposed organic 
material; 

– 0–20 cm, humus horizon, fine sand, brown 
(10YR 6/3; 10YR 4/3), slightly moist, weak 
granular fine structure, fine and medium 
common roots, gradual and  broken boundary; 

– 20–70 cm, mixed horizon – humus and brunic 
material, concentration of sesquioxides, fine 
sand, brown (10YR 7/3;  10YR  5/3), slightly 
moist, weak granular very fine/single grain 
structure, fine and medium common roots, 
diffuse and broken boundary; 

– 70–120 cm, transitional horizon, fine sand, 
brown (10YR 6/3;  10YR  5/3), slightly moist, 
weak granular very fine/single grain structure, 
very few roots, diffuse boundary; 

– 120–180 cm, transitional horizon with 
protocalcic properties, loam, very pale brown 
(10YR 8/3; 10YR 7/3), slightly moist, secondary 
and primary carbonates, weak granular very fine 
structure; 

– 180–(230) cm, parent material, loamy fine 
sand, very pale brown (10YR 8/2; 10YR 8/3), 
slightly moist, weak granular very fine structure. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A 0–20 3 1 2 12 69 12 3 0 1 0 FS 

A/Bw 20–70 3 4 1 12 67 12 2 0 1 1 FS 

BC 70–120 1 3 1 5 54 32 3 0 1 1 FS 

2BCk 120–180 0 15 0 1 3 24 29 15 4 9 L 

3C 180–(230) 0 2 0 0 16 60 15 3 1 3 LFS 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 2–1 253 14.9 25 6.7 6.1 - 

Oe 1–0 153 8.14 15 7.1 6.2 - 

A 0–20 8.6 0.5 16 5.3 3.8 - 

A/Bw 20–70 1.8 0.1 - 5.9 4.1 - 

BC 70–120 1.9 0.2 - 8.6 7.7 16 

2BCk 120–180 1.2 0.05 - 8.9 7.8 134 

3C 180–(230) - - - 9.2 8.1 65 
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 Profile 3 – Dystric Arenosol (Ochric, Bathythaptoochric) 

Localization: Erosional valley, lower slope, inclination 30, mixed forest with dominant pines  
                        in overstory, 85 m a.s.l., N 53°16'54.0" E 19°29'55.6" 
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Morphology: 

– 2–1 cm, slightly decomposed organic material; 

– 1–0 cm, moderately decomposed organic 
material; 

– 0–10 cm, humus horizon, fine sand, very dark 
gray (10YR 5/2; 10YR 3/1), slightly moist, weak 
granular fine structure, fine and medium 
common roots, clear and smooth boundary; 

– 10–130 cm, parent material, fine sand, pale 
brown (10YR 7/2.5;  10YR  6/3), slightly moist, 
single grain structure, fine and medium very few 
roots, abrupt and smooth boundary; 

– 130–140 cm, buried humus horizon, fine sand, 
very dark grayish brown (10YR 4.5/2;  10YR  3/2), 
slightly moist, weak granular very fine/single 
grain structure, very few roots, abrupt and 
smooth boundary; 

– 140–210 cm, parent material, fine sand, pale 
brown (10YR 7/3; 10YR 6/3), slightly moist, 
single grain structure; 

– 210–220 cm, parent material, silt loam, light 
olive brown (2.5Y 7/3; 2.5Y 5/3), slightly moist, 
primary and secondary carbonates, weak 
granular very fine structure; 

– 220–240 cm, parent material, fine sand, brown 
(10YR 6/3; 10YR 5/3), slightly moist, single grain 
structure; 

– 240–(260) cm, parent material with gleyic 
properties, silt loam, dark grayish brown  
(2.5Y 6/2; 2.5Y 4/2), wet, massive structure. 
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Table 6. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A 0–10 1 1 3 18 66 7 2 2 0 1 FS 

C 10–130 0 0 0 3 89 8 0 0 0 0 FS 

2Ab 130–140 0 1 2 17 68 8 2 1 1 0 FS 

2C 140–210 1 9 1 7 54 21 5 1 2 0 FS 

3Ck 210–220 0 19 0 1 2 6 14 36 14 8 SiL 

4C 220–240 2 5 4 20 59 8 2 1 1 0 FS 

5Ckr 240–(260) 0 20 0 0 0 4 14 36 13 13 SiL 

 

 

Table 7. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 2–1 276 11.0 28 5.8 4.9 - 

Oe 1–0 135 6.7 13 5.7 4.6 - 

A 0–10 10.2 0.7 15 3.9 3.7 - 

C 10–130 - - - 5.3 4.5 - 

2Ab 130–140 4.3 0.3 15 7.2 6.0 trace 

2C 140–210 - - - 8.6 7.6 12 

3Ck 210–220 2.8 0.3 - 8.5 7.3 167 

4C 220–240 - - - 8.9 8.0 4 

5Ckr 240–(260) 8.4 0.3 - 8.2 7.3 205 
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 Profile 4 – Haplic Phaeozem (Arenic, Colluvic, Pachic) 

Localization: Erosional valley, bottom, inclination 2, mixed forest with dominant pines in overstory,  
                        81 m a.s.l., N 53˚16’52.8’’  E 19˚29’56.3’’ 

 

 
 

 

 
 

 

Oi 

Oe 
 

A1 
 
 
 
 

A2 
 
 
 
 

A/C1 
 
 
 
 
 

A/C2 
 
 
 
 
 
 

2Cl 
 
 
 

 
 

Morphology: 

– 4–2 cm, slightly decomposed organic material; 

– 2–0 cm, moderately decomposed organic 
material; 

– 0–20 cm, mollic horizon, fine sand, very dark 
gray (10YR 5/1.5; 10YR 3/1), slightly moist, 
moderate granular fine structure, fine and 
medium common roots, clear and smooth 
boundary; 

– 20–50 cm, mollic horizon, fine sand, very dark 
grayish brown (2.5Y 5/2;  2.5Y  3/2), slightly moist, 
weak granular fine structure, fine and medium 
few roots, visible stratification, abrupt and broken 
boundary; 

– 50–75 cm, mixed, disturbed stratification:  
humus horizon and parent material, fine sand, 
olive brown (2.5Y 6/3; 2.5Y 4/3), slightly moist, 
weak granular very fine/single grain structure, 
few iron concentrations and segregations, very 
few roots, abrupt and broken boundary; 

– 75–140 cm, mixed, disturbed stratification:  
humus horizon and parent material, fine sand, 
dark grayish brown (2.5Y 6.5/2; 2.5Y 4/2.5), 
slightly moist, weak granular very fine/single grain 
structure, few iron concentrations and 
segregations, very few roots, abrupt and broken 
boundary; 

– 140–(170) cm, parent material with gleyic 
properties, fine sand, light olive brown (2.5Y 7/3; 
2.5Y 5/3), slightly moist, weak granular very 
fine/single grain structure, few iron concretions 
and segregations. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A1 0–20 0 10 3 7 52 15 8 3 1 1 FS 

A2 20–50 1 6 2 10 57 17 4 3 1 0 FS 

A/C1 50–75 15 11 7 14 41 13 7 4 2 1 FS 

A/C2 75–140 1 5 3 13 58 15 4 2 0 0 FS 

2Cl 140–(170) 6 2 4 20 66 5 1 1 1 0 FS 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 4–2 400 13.6 40 6.0 5.2 - 

Oe 2–0 183 7.48 18 6.8 5.9 - 

A1 0–20 26.1 1.55 17 7.9 7.1 16.2 

A2 20–50 8.2 0.53 16 8.3 7.4 8.8 

A/C1 50–75 2.7 0.18 15 8.6 7.7 29.0 

A/C2 75–140 4.1 0.28 15 8.8 7.6 9.1 

2Cl 140–(170) - - - 9.2 8.1 8.0 
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 Profile 5 – Haplic Phaeozem (Arenic, Colluvic, Pachic) 

Localization: Erosional valley, bottom, inclination 2, broadleaf forest, 81 m a.s.l.,  
                        N 53˚16’50.3’’  E 19˚30’34.7’’ 
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Morphology: 

– 1–0 cm, slightly decomposed organic material; 

– 0–30 cm, mollic horizon, loamy fine sand, dark 
brown (10YR 5/2; 10YR 3/3), slightly moist, 
moderate granular fine structure, fine and medium 
common roots, gradual and smooth boundary; 

– 30–140 cm, mollic horizon, loamy fine sand, dark 
brown (10YR 5/3;  10YR  3/3), slightly moist, weak 
granular fine structure, fine and medium few 
roots, visible disturbed stratification, abrupt and 
wavy boundary; 

– 140–145 cm, parent material, fine sand with 
gravel line, brown (10YR 6/3; 10YR 5/3), slightly 
moist, single grain structure, abrupt and smooth 
boundary; 

– 145–(190) cm, parent material, fine sand, 
disturbed stratification, brown (10YR 6/3;  
10YR 5/3), slightly moist, single grain structure, 
very few roots. 
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Table 9. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A1 0–30 0 8 4 17 41 13 7 4 2 4 LFS 

A2 30–140 1 8 4 16 44 8 9 4 3 4 LFS 

2C1 140–145 47 15 25 28 15 17 0 0 0 0 FS 

2C2 140–(190) 0 3 3 32 51 7 1 1 1 1 FS 

 

 

Table 10. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 1–0 356 13.4 36 6.7 6.1 - 

A1 0–30 11.8 0.97 12 7.8 6.3 trace 

A2 30–140 6.5 0.48 14 8.4 7.0 trace 

2C1 140–145 - - - 8.8 7.4 5.8 

2C2 140–(190) - - - 8.7 7.3 4.2 
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Fig. 1. Location 
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 Profile 1 – Spolic Technosol (Clayic, Eutric, Ochric) 

Localization: Dumpsite, midslope - inclination 5, forest, 450 m a.s.l., 
                        N 50°36'32.1"     E 13°43'40.5" 

 

 
 

 

 
 

 

Ah 
 
 
 

Bw 
 
 
 

C 
 
 
 
 
 

Morphology: 

– 0–5 cm, humus horizon, clay, dark brown 
(10YR 3/4), slightly moist, medium moderate 
angular structure, few roots, cracks, clear 
boundary; 

– 5–20 cm, cambic horizon from barren material 
(clays), clay, dark yellowish brown (10YR 4/6), 
slightly moist, weak angular structure, cracks, 
fine and few roots, diffuse boundary;  

– 20–(60) cm, artefacts – barren rock (clays 
sediments) dark yellowish brown (10YR 4/6), 
slightly moist, massive structure, very few roots. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, 
size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.005-
0.002 

< 0.002 

Ah 0–5 - 3 15 82 C 

Bw 5–20 - 1 12 87 C 

C 20– (60) - 1 15 84 C 

 

 

Table 2. Chemical, physicochemical and sorption properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] 

CEC 
[cmol(+)∙kg

-1
] 

BS 
[%] H2O KCl 

Ah 0–5 9.4 6.3 5.4 0 27.7 89 

Bw 5–20 0.5 6.6 6.1 0 24.3 91 

C 20– (60) - 6.8 6.3 0 23.1 93 
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 Profile 2 – Endospolic Technosol (Anoloamic, Endoclayic,  Ochric, Raptic) 

Localization: Dumpite, upper slope - inclination 3, grassland, 485 m a.s.l., 
                        N 50°35'49.8"   E 13°44'07.2" 

 

 
 

 

 
 

 

Ah 
 
 
 

Ck/2C 
 
 
 

 
 

2C 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

Morphology: 

– 0–10 cm, humus horizon, silty loam, very dark 
grayish brown (10YR 3/2), slightly moist, medium 
moderate granular structure, fine and common 
roots, abrupt and undulating boundary; 

– 10–70 cm, calcic horizon - parent material - 
loess, silty loam, pale  brown (10YR 6/3), slightly 
moist, fine weak subangular structure, fine and 
few roots, common soft concretions of secondary 
carbonates; incorporated parts of lower laying C2 
horizon, abrupt and wavy boundary; 

– 70–(100) cm, artefacts – barren rock (clays 
sediments) dark yellowish brown (10YR 4/6), 
slightly moist, massive structure, no roots. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, 
size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.005-
0.002 

< 0.002 

Ah 0–10 - 8 71 21 SL 

Ck 10–70 - 12 68 24 SL 

2C 70–(100) - 4 13 83 C 

 

 

Table 5. Chemical, physicochemical properties and sorption properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] 

CEC 
[cmol(+)∙kg

-1
] 

BS 
[%] H2O KCl 

Ah 0–10 27.4 6.7 6.2 5 25.7 81 

Ck 10–70 1.5 7.2 6.8 18 18.3 100 

2C 70–(100) 0.3 6.4 5.9 0 17.1 75 
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 Profile 3 – Chernic Phaeozem (Aric, Amphiclayic, Epiloamic, Raptic, Transportic) 

Localization: Dumpsite, slope - inclination 3, arable field, 475 m a.s.l.,  
                         N 50°36'07.4"     E 13°43'36.5" 

 

 
 

 

 
 

 

Ah    
 
 
 

2C 
 
 
 

2C2 
 
 
 

 

Morphology: 

– 0–35 cm, chernic humus horizon, silty loam, 
dark brown (10YR 2/2), slightly moist, granular 
structure, many roots, earthworm casts, clear 
boundary; 

– 35–80 cm, artefacts – barren rock (clays 
sediments) with significant amendmens of 
lignite, clay, dark yellowish brown (10YR 4/6), 
slightly moist, massive structure, very few roots 

80–(100) cm, artefacts – barren rock (clays 
sediments), clay, dark yellowish brown (10YR 
4/6), slightly moist, massive structure, no roots. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, 
size of fractions in mm Textural 

class 
> 2.0 

2.0-
0.05 

0.005-
0.002 

< 0.002 

Ah 0–35 - 3 15 82 C 

2C 35–80 - 1 12 87 C 

2C2 80–(100) - 1 15 84 C 

 

 

Table 6. Chemical, physicochemical properties and sorption properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] 

CEC 
[cmol(+)∙kg

-1
] 

BS 
[%] H2O KCl 

Ah 0–35 32.4 7.0 6.4 2 27.7 89 

2C 35–80 10.5 5.6 5.1 0 20.3 65 

2C2 80–(100) 1.3 6.6 5.3 0 18.1 80 
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