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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 2014
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, 2014. World Reference Base for soil resources 2014. 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 ANTHROSOLS  HUNGARY 132 
2 ARENOSOLS  GERMANY 102, 104, 106 

 LITHUANIA 66 

 POLAND 84, 90 
3 CALCISOLS  CZECHIA 120 

   LATVIA 146, 150 
4 CAMBISOLS  HUNGARY 188 
5 CHERNOZEMS  CZECHIA 116, 118  

   HUNGARY 128, 130  
6 GLEYSOLS  GERMANY 108 

   POLAND 42, 46, 48 
7 HISTOSOLS  ESTONIA 60 

   POLAND 12, 14, 16, 18, 20, 44, 168 
8 KASTANOZEMS  POLAND 160 
9 LEPTOSOLS  HUNGARY 190 

   SLOVENIA 204 
10 LUVISOLS  HUNGARY 192, 194 

   LATVIA 144 
   POLAND 158 
   SLOVAKIA 178, 180, 182 
   SLOVENIA 208 

11 PHAEOZEMS  POLAND 28, 40, 162, 164, 166 
   SLOVENIA 206 

12 PLANOSOLS  LATVIA 148 
13 PODZOLS  ESTONIA 56, 58 

 LATVIA 142 

 LITHUANIA 68, 70, 72 

 POLAND 82, 86, 88, 92 
14 REGOSOLS  CZECHIA 122 

   SLOVENIA 202 
15 TECHNOSOLS  POLAND 218, 220, 222, 230, 232  

234, 236 
16 VERTISOLS  POLAND 26, 30, 32 
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STUDY AREAS 
 

 
 

   NUMBER OF CHAPTER - REGION AND COUNTRY: 

            1 – PEAT BOGS IN MOUNTAIN AREAS, STOŁOWE MOUNTAINS, POLAND  

            2 – AGRICULTURAL GLACILIMNIC LANDSCAPES, SĘPOPOL PLAIN, POLAND 

            3 – MILL POND BASIN, CHEŁMNO LAKELAND, POLAND 

            4 – DUNES AND BOGS, PALUMAA PLATEAU, ESTONIA 

            5 – DUNES, CURONIAN SPIT, LITHUANIA 

            6 – INLAND DUNES, TORUŃ BASIN, POLAND  

            7 – DUNES ON BARRIER ISLANDS, SPIEKEROOG, GERMANY 

            8 – LOESS REGION, ZDANICKY LES, CZECHIA 

            9 – GREAT HUNGARIAN PLAIN, NAGY-SÁRRÉT, HUNGARY 

         10 – AGRICULTURAL AREAS, ZEMGALE PLAIN, LATVIA 

         11 – SLOPE NICHES, TORUŃ-EBERSWALDE ICE-MARGINAL VALLEY, POLAND 

         12 – KARST PLATEAU AND RIMAVSKÁ BASIN, SLOVAKIA 

         13 – SOUTHERN SLOPES OF THE VILLÁNY HILLS, HUNGARY 

         14 – FOOT SLOPES OF THE POLHOGRAJSKO HILLS AND LJUBLIANA BASIN, SLOVENIA 

         15 – ASH SETTLING PONDS OF THE “PĄTNÓW” AND THE “KONIN” THERMAL POWER STATIONS, POLAND 

         16 – ASH SETTLING PONDS OF THE “ŁAZISKA” THERMAL POWER STATIONS, POLAND  
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Fig. 1. Location 

° °
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 Profile 1 – Hyperdystric Drainic Sapric Histosol  

Localization: summit of the sandstone plateau- inclination 3 , edge part of the peat bog covered with open         
                       spruce forest, 831 m a.s.l.; N 50°28'27.8" E 16°17'21.3" 
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Morphology: 

– 0–10 cm, histic horizon, moderately 
decomposed peat, brownish black (10YR 3/2; 
10YR 3/2), slightly moist, amorphous-fibrous 
structure, slightly moist, very fine and few roots, 
clear and wavy boundary; 

– 10–14 cm, histic horizon, moderately 
decomposed peat, brownish black (10YR 3/1; 
10YR 3/1) moist, amorphous-fibrous structure, 
clear and wavy boundary;  

– 14–17 cm, histic horizon, strongly decomposed 
peat, brownish gray (10YR 4/1; 10YR 4/1), moist, 
amorphous structure, many sand grains, clear and 
smooth boundary; 

– 17–27 cm, histic horizon, strongly decomposed 
peat, brownish black (10YR 3/1; 10YR 3/1), moist, 
amorphous structure, gradual boundary; 

– 27–34 cm, histic horizon, strongly decomposed 
peat, dark brown (10YR 3/3; 10YR 3/4), moist, 
amorphous structure, gradual boundary; 

– 34–40 cm, histic horizon, strongly decomposed 
peat, brownish black (10YR 3/1; 10YR 3/1), wet, 
amorphous structure, few sand grains, gradual 
boundary; 

– 40–(60) cm, underlying mineral horizon, sand, 
gray (5Y 4/1; 5Y 5/1), wet, single grain structure; 
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Table 1. Texture (underlying mineral horizon) 

Horizon 
Depth 
[cm] 

Percentage share of fraction [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 

C 40–(60) 0 2 8 19 40 17 2 4 3 5 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

] H2O KCl 

He1 0–10 210 14.1 14.9 3.4 3.0 - 

He2 10–14 250 10.0 25.0 3.6 3.1 - 

Ha1 14–17 205 8.01 25.6 3.7 3.1 - 

Ha2 17–27 231 12.0 19.3 3.8 3.1 - 

Ha3 27–34 225 13.0 17.3 3.8 3.1 - 

Ha4 34–40 284 15.1 18.9 3.9 3.2 - 

C 40–(60) 68.2 3.22 21.2 4.3 3.8 - 

- CaCO3 absent 

 

Table 3. Sorption properties 

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA CEC BS 
[%] [cmol(+)∙kg

-1
] 

He1 0–10 2.00 0.59 0.27 0.62 3.48 12.9 16.3 21.3 

He2 10–14 2.56 0.56 0.28 0.83 4.23 13.4 17.6 24.1 

Ha1 14–17 1.52 0.11 0.18 0.55 2.36 5.92 8.28 28.5 

Ha2 17–27 1.60 0.14 0.17 0.30 2.21 7.98 10.2 21.7 

Ha3 27–34 1.60 0.11 0.24 0.26 2.21 5.62 7.83 28.3 

Ha4 34–40 1.20 0.18 0.22 0.68 2.28 13.3 15.5 14.7 
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 Profile 2 – Hyperdystric Ombric Drainic Hemic Fibric Histosol  

Localization: summit of the sandstone plateau- inclination 3 , edge part of the peat bog covered with open         
                       spruce forest, 833 m a.s.l.  N 50°28'28.5" E 16°17'27.5" 
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Morphology: 

– 0–4 cm, histic horizon, weakly decomposed peat, 
dark brown (10YR 3/4; 10YR 3/3), slightly moist, 
fibrous structure, slightly moist, very fine and few 
roots, clear and wavy boundary; 

– 4–14 cm, histic horizon, moderately decomposed 
peat, brownish black (10YR 3/2; 10YR 3/2), 
amorphous-fibrous structure, wet, few sand grains, 
clear and wavy boundary; 

– 14–19 cm, histic horizon, moderately 
decomposed peat, yellowish brown (10YR 5/8; 
10YR 5/6), fibrous-spongy structure, very wet, clear 
and wavy boundary; 

– 19–32 cm, histic horizon, weakly decomposed 
peat, brown (10YR 4/6; 10YR 4/4), fibrous-spongy 
structure, very wet, clear and wavy boundary; 

– 32–39 cm, histic horizon, weakly decomposed 
peat, dull yellowish brown (10YR 5/3; 10YR 5/4), 
fibrous-spongy structure, very wet, gradual 
boundary; 

– 39–45 cm histic horizon, moderately 
decomposed peat, dull yellowish brown (10YR 5/3; 
10YR 5/4), fibrous-spongy structure, very wet, 
gradual boundary; 

– 45–(60) cm underlying mineral horizon, sand, light 
gray (5Y 8/1; 5Y 7/1), very wet, single grain 
structure; 
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Table 4. Texture (underlying mineral horizon) 

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

C 45–(60) 0 3 5 22 37 19 2 3 6 3 S 

 

 

  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 

Hi1 0–4 467 15.6 29.9 3.9 3.1 - 

He1 4–14 406 15.1 26.9 3.7 3.2 - 

He2 14–19 420 11.6 36.2 3.9 3.6 - 

Hi2 19–32 432 10.4 41.5 4,0 3.7 - 

Hi3 32–39 325 16.9 19.2 4.2 3.9 - 

He3 39–45 285 13.4 21.3 4.1 3.9 - 

C 45–(60) 91.2 2.71 33.7 4.2 3.9 - 

- CaCO3 absent 

 

Table 6. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA CEC BS 

[%] [cmol(+)∙kg
-1

] 

Hi1 0–4 3.20 0.65 0.44 1.83 6.12 9.02 15.1 40.4 

He1 4–14 1.60 0.38 0.28 0.58 2.84 18.2 21,0 13.5 

He2 14–19 1.84 0.20 0.35 0.51 2.90 17.2 20.1 14.4 

Hi2 19–32 2.56 0.39 0.40 1.06 4.40 16.4 20.8 21.1 

Hi3 32–39 0.80 0.57 0.24 1,00 2.61 10.7 13.3 19.6 

He3 39–45 0.96 0.34 0.16 0.56 2.01 4.30 6.35 31.7 
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 Profile 3 – Hyperdystric Ombric Drainic Fibric Histosol  

Localization: summit of the sandstone plateau- inclination 3 , central part of the peat bog covered with      
                        open spruce forest,  834 m a.s.l.  N 50°28'27.9" E 16°17'31.5" 
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Morphology: 

– 0–11 cm, histic horizon, weakly decomposed 
peat, dark brown (10YR 3/4; 10YR 3/3), fibrous 
structure, wet, very fine and few roots, clear 
and wavy boundary; 

– 11–20 cm, histic horizon, moderately 
decomposed peat, brownish black (10YR 3/2; 
10YR 3/1), amorphous-fibrous structure, wet, 
clear and wavy boundary; 

– 20–32 cm, histic horizon, weakly decomposed 
peat, brown (10YR 4/4; 10YR 4/4), spongy-
fibrous structure, very wet, clear and wavy 
boundary; 

– 32–40 cm, histic horizon, weakly decomposed 
peat, brown (10YR 3/2; 10YR 3/1), spongy-
fibrous structure, very wet, clear and wavy 
boundary; 

– 40–53 cm, histic horizon, strongly 
decomposed peat, black (10YR 2/1; 10YR 2/1), 
amorphous structure, very wet, clear and 
smooth boundary; 

– 53–(70) cm, underlying mineral horizon, sand, 
gray (5Y 5/1; 5Y 5/1), wet, single grain structure; 
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Table 7. Texture (underlying mineral horizon) 

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

C 53–(70) 0 1 4 26 40 17 2 2 3 5 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

] H2O KCl 

Hi1 0–11 450 11.9 37.8 4.0 3.4 - 

He 11–20 414 15.5 26.7 3.9 3.2 - 

Hi2 20–32 392 14.8 26.5 3.8 3.4 - 

Hi3 32–40 371 14.6 25.4 3.8 3.4 - 

Ha 40–53 291 9.71 30.0 3.9 3.5 - 

C 53–(70) 67.2 1.89 35.6 4.1 3.7 - 

- CaCO3 absent 

 

Table 9. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Hi1 0–11 2.72 0.53 0.38 2.15 5.78 18.2 23.9 24.1 

He 11–20 0.96 0.32 0.2 0.52 2,00 16.8 18.8 10.6 

Hi2 20–32 0.96 0.09 0.17 0.55 1.77 15,0 16.8 10.6 

Hi3 32–40 1.68 0.17 0.2 0.41 2.46 13.2 15.7 15.7 

Ha 40–53 2.16 0.18 0.24 0.7 3.28 14.6 17.9 18.4 
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 Profile 4 – Hyperdystric Ombric Drainic Fibric Histosol  

Localization: The central part of the Długie Mokradło bog, summit - inclination 2.5 , spruce forest,  
842 m a.s.l.  N 50°28'25.1" E 16°17'43.8" 
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Morphology: 

– 0–14 cm, histic horizon, moderately decomposed 
peat, brown (10YR 4/4; 10YR 4/6), wet, amorphous-
fibrous structure, gradual boundary; 

– 14–29 cm, histic horizon, weakly decomposed 
peat, dull yellowish brown (10YR 5/3; 10YR 4/3), 
wet, fibrous structure, clear and wavy boundary; 

– 29–45 cm, histic horizon, weakly decomposed 
peat, yellowish brown (10YR 5/8; 10YR 5/6), very 
wet, fibrous structure,  clear and wavy boundary; 

– 45–53 cm, histic horizon, weakly decomposed 
peat, dark brown (10YR 3/3; 10YR 3/4), very wet, 
fibrous structure,  clear and wavy boundary; 

– 53–64 cm, histic horizon, strongly decomposed 
peat, dark brown (10YR 3/2; 10YR 3/1), very wet, 
amorphous structure,  clear and smooth boundary; 

– 64–(80) cm, underlying mineral horizon, sand, light 
gray (5Y 8/1; 5Y 7/1), moist, single grain  structure; 
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Table 10. Texture (underlying mineral horizon) 

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

C 64–(80) 0 0 6 36 27 16 2 3 3 7 S 

 

 

  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 

He 0–14 419 12.0 34.9 4.0 3.8 - 

Hi1 14–29 368 9.80 37.6 4.2 4,0 - 

Hi2 29–45 415 9.91 41.9 4.0 3.7 - 

Hi3 45–54 410 13.9 29.5 4.1 3.6 - 

Ha 54–65 201 7.41 27.1 4.0 3.5 - 

C 64–(80) 72.3 2.14 33.8 4.1 3.7 - 

- CaCO3 absent 

 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA CEC BS 

[%] [cmol(+)∙kg
-1

] 

He 0–14 1.76 0.37 0.26 1.19 3.57 19.0 22.6 15.8 

Hi1 14–29 1.28 0.15 0.22 1.01 2.66 44.4 47.1 5.71 

Hi2 29–45 3.68 0.23 0.40 2.69 7.00 15.2 22.2 31.5 

Hi3 45–54 2.00 0.17 0.21 1.46 3.83 11.8 15.6 24.5 

Ha 54–65 2.08 0.22 0.20 1.03 3.53 10.2 13.7 25.7 
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 Profile 5 – Hyperdystric Drainic Fibric Histosol  

Localization: The edge part of the Długie Mokradło bog, summit - inclination 1.5 , open spruce forest,  
847 m a.s.l.  N 50°28'22.8" E 16°17'48.8" 
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Morphology: 

– 0–14 cm, histic horizon, weakly decomposed 
peat, brownish black (10YR 3/2; 10YR 3/1), moist, 
amorphous-fibrous structure, clear and wavy 
boundary; 

– 14–23 cm, histic horizon, strongly decomposed 
peat, dark brown (10YR 4/2; 10YR 4/1), wet, 
amorphous structure, many sand grains, clear and 
wavy boundary; 

– 23–38 cm, histic horizon, weakly decomposed 
peat, brown (10YR 4/6; 10YR 4/4), wet, spongy-
fibrous structure, clear and wavy boundary; 

– 38–43 cm, histic horizon, weakly decomposed 
peat, dark reddish brown (5YR 3/3; 5YR 3/2), wet, 
spongy-fibrous structure, clear and wavy 
boundary; 

– 43–50 cm, histic horizon, strongly decomposed 
peat, brownish black (10YR 3/2; 10YR 3/1), very 
wet, amorphous structure, few sand grains, clear 
and smooth boundary; 

– 50–(70) cm, underlying mineral horizon, sand, 
gray (5Y 4/1; 5Y 5/1), very wet, single grain 
structure; 
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Table 10. Texture (underlying mineral horizon) 

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

C 50–(70) 0 4 16 21 25 23 3 2 3 3 S 

 

 

  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 

He 0–14 306 12.8 23.9 3.9 3.0 - 

Hi1 14–23 216 8.70 24.8 3.5 2.9 - 

Hi2 23–38 346 10.5 33.0 3.6 3.0 - 

Hi3 38–43 436 10.8 40.4 3.7 3.2 - 

Ha 43–50 431 11.6 37.2 3.7 3.1 - 

C 50–(70) 69.8 2.71 25.8 3.9 3.1 - 

- CaCO3 absent 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB EA CEC BS 

[%] [cmol(+)∙kg
-1

] 

He 0–14 1.76 0.34 0.24 0.98 3.32 9.40 12.7 26.1 

Hi1 14–23 1.44 0.22 0.18 0.43 2.27 13.6 15.8 14.3 

Hi2 23–38 1.44 0.13 0.23 0.36 2.16 12.8 14.9 14.4 

Hi3 38–43 0.96 0.09 0.18 0.57 1.81 25.8 27.6 6.54 

Ha 43–50 0.80 0.09 0.18 0.25 1.32 25.4 26.7 4.95 
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 Profile 1 – Haplic Vertisol (Aric, Grumic, Humic, Hypereutric, Endostagnic) 
Localization: Glacilimnic plain, upper slope, arable field, 91 m a.s.l., 

                        N 54 02’54”, E 21 05’32”    

 

 
 

  
 

 

Ap 
 
 
 

A2 
 
 
 

Bigk 
 
 
 

 
Cigk 

 
 
 
 

Cigk2 

Morphology: 

– 0–30 cm, plough humus horizon, clay, 
brownish black (7.5YR 4/2, 7.5YR 3/2), moist, 
strong granular structure, very fine and 
common roots, clear and smooth boundary; 

– 30–46 cm, humus horizon, clay, black  
(10YR 3/2, 10YR 2/2), moist, fine strong 
prismatic structure, fine and common roots, 
gradual and wavy boundary;  

– 46–100 cm, vertic material, heavy clay, 
yellowish brown (2.5Y 6/3, 2,5Y 5/4), moist, 
massive structure, fine and very few roots, 
common soft concretions of secondary 
carbonates, gradual and wavy boundary; 

– 100–160 cm, calcaric parent material, heavy 
clay, olive brown (2.5 Y 5/3, 2.5 Y 4/4), moist, 
massive structure, common soft concretions of 
secondary carbonates, gradual and wavy 
boundary; 

– 160–(200) cm, calcaric parent material, silty 
clay, dark olive (5Y 5/4, 5Y 4/4), moist, massive 
structure, few soft concretions of secondary 
carbonates; 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–30 0 1 2 5 7 10 11 21 32 43 C 

A2 30–46 0 0 2 3 5 9 9 24 33 48 C 

Bigk 46–100 0 0 1 2 4 4 2 9 11 78 HC 

Cigk 100–160 0 0 1 2 4 3 2 19 21 69 HC 

Cigk2 160– (200) 0 0 1 1 2 5 2 39 41 50 SiC 

  

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 0–30 18.7 1.81 10 7.6 7.0 18 

A2 30–46 19.5 1.93 10 7.7 7.0 13 

Bigk 46–100 1.8 0.20 9 8.0 7.1 101 

Cigk 100–160 - - - 8.1 7.2 164 

Cigk2 160– (200) - - - 8.1 7.2 138 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

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

-1
] 

Ap 0–30 19.6 2.89 1.07 0.09 23.6 0.67 24.3 41.3 97 

A2 30–46 20.2 2.98 0.56 0.18 24.0 0.57 24.5 36.9 98 

Bigk 46–100 33.0 3.63 0.66 0.35 37.6 0.40 38.0 47.9 99 

Cigk 100–160 41.8 4.13 0.87 0.38 47.2 0.84 48.0 69.6 98 

Cigk2 160– (200) 39.7 4.24 0.80 0.22 45.0 1.19 46.2 92.3 97 
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 Profile 2 – Vertic Phaeozem (Clayic, Aric, Anocolluvic, Anopachic) over Sapric Drainic Histosol (Calcaric) 
Localization: Glacilimnic plain, foot slope, arable field, 64 m a.s.l., 

                        N 54 02’44”, E 21 05’30”    

 

 
 

  
 

 

Ap 
 
 
 

 
A2 

 
 
 

A3 
 
 
 

2Oab 
 
 
 
 
 

 

Morphology: 

– 0–30 cm, plough colluvic material, plough 
humus horizon, clay, brownish black (2.5Y 4/2, 
2.5Y 3/1), moist, fine strong granular structure, 
very fine and common roots, abrupt and smooth 
boundary; 

– 30–55 cm, colluvic material, humus horizon, 
clay, brownish black (10YR 3/2, 10YR 2/2), moist, 
strong prismatic structure, fine and common 
roots, irregular and wavy boundary; 

– 55–85 colluvic material, humus horizon, heavy 
clay, greenish black (5G 3/1, 5G 1.7/1), moist, fine 
strong granular structure, fine and few roots, 
clear and wavy boundary; 

– 85–(150) cm, buried histic horizon, highly 
decomposed fen peat (sapric), black  
(7.5Y 3/1, 5Y 2/1), moist; 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–30 0 0 1 5 8 4 6 30 36 46 C 

A2 30–55 0 0 1 3 5 2 2 30 32 57 C 

A3 55–85 0 0 0 3 6 2 1 19 20 69 HC 

 

  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 0–30 29.8 3.29 9 7.5 6.7 4 

A2 30–55 21.8 2.50 8 7.7 6.8 10 

A3 55–85 19.5 2.38 - 7.7 6.9 7 

2Oab 85–(150) 207 8.44 - 7.5 6.9 5 

 

Table 6. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 

[%] [cmol(+)∙kg
-1

] 

Ap 0–30 20.0 3.72 1.94 0.09 25.7 0.67 26.4 34.7 97 

A2 30–55 20.0 3.70 1.33 0.09 25.1 0.64 25.8 31.9 97 

A3 55–85 20.8 3.72 0.90 0.26 25.7 0.53 26.2 28.1 98 

2Oab 85–(150) 27.9 4.52 0.51 0.34 33.3 1.32 34.6 - 96 
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 Profile 3 – Haplic Vertisol (Aric, Hypereutric, Grumic) 
Localization: Glacilimnic plain, middle slope, arable field, 80 m a.s.l., 

                        N 54 02’26”, E 21 05’09”   

 

 
 

  
 

 

     A 
 
 
 

Bik 
 
 
 
 

Cik 
 
 
 
 

Cik2 
 
 
 
 

 

Morphology: 

– 0–30 cm, plough humus horizon, clay, brownish 
gray (10YR 5/3, 10YR 5/1), moist, strong granular 
structure, very fine and common roots, abrupt and 
smooth boundary; 

– 30–80 cm, vertic material, heavy clay, dull redish 
brown (2.5YR 5/3, 2.5YR 4/4), moist, coarse strong 
prismatic structure, fine and common roots, few 
soft concretions of secondary carbonates, gradual 
and wavy boundary; 

– 80–150 cm, calcaric parent material, heavy clay, 
dark redish brown (5YR 4/6, 5YR 3/6), moist, 
massive structure, fine and few roots, few soft 
concretions of secondary carbonates, gradual and 
wavy boundary; 

– 150–(180) cm, calcaric parent material, silty clay, 
redish brown (5YR 5/6, 5YR 4/8), coarse strong 
prismatic structure, few solid concretions of 
secondary carbonates. 

 

 

 

 

 



 

31 

Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–30 0 2 2 5 7 5 6 21 27 52 C 

Bik 30–80 0 0 2 4 6 5 8 7 15 68 HC 

Cik 80–150 0 0 1 2 3 4 2 20 22 68 HC 

Cik2 150– (180) 0 0 0 1 1 3 2 52 54 41 SiC 

 

  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 16.4 1.94 8 7.5 6.9 46 

Bik 30–80 1.1 0.15 7 8.0 7.1 56 

Cik 80–150 - - - 8.1 7.2 125 

Cik2 150– (180) - - - 8.1 7.2 145 

 

Table 9. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 

[%] [cmol(+)∙kg
-1

] 

Ap 0–30 21.5 3.06 0.92 0.09 25.6 0.65 26.2 39.3 97 

Bik 30–80 26.6 3.62 0.67 0.25 31.1 0.19 31.3 45.5 99 

Cik 80–150 24.0 3.80 0.72 0.08 28.6 0.22 28.8 42.4 99 

Cik2 150– (180) 30.3 4.61 0.96 0.25 36.9 1.02 38.0 92.7 97 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

32 

 Profile 4 – Calcic Vertisol (Hypereutric, Grumic) 
Localization: Glacilimnic plain, deciduous forest, upper slope, 96 m a.s.l. , 

                        N 54 02’28”, E 21 03’58”    
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Morphology: 

– 4–0 cm, moderately decomposed organic 
matter; 

– 0–28 cm, humus horizon, clay loam, brownish 
black (7.5YR 5/4, 7.5YR 2/2), moist, fine moderate 
granular structure, medium and coarse common 
roots, gradual and wave boundary; 

– 28–85 cm, vertic material, heavy clay, dark 
brown (7.5YR 4/4, 7.5YR 3/4), moist, coarse strong 
prismatic structure, fine and medium common 
roots, few soft concretions of secondary 
carbonates, gradual and wavy boundary, few soft 
and solid concretions of secondary carbonates;  

– 85–120 cm, calcaric parent material, heavy clay, 
dull reddish brown (5YR 5/4, 5YR 4/4), moist, 
strong prismatic structure, medium and few roots, 
few soft concretions of secondary carbonates, 
gradual and wavy boundary; 

– 120–(150) cm, calcaric parent material, heavy 
clay, dull reddish brown (5YR 5/3, 5YR 4/3), moist, 
strong columnar structure, medium and few roots, 
few soft concretions of secondary carbonates; 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–28 0 1 2 6 10 8 12 30 42 31 CL 

Bik 28–85 0 0 0 1 2 2 5 20 25 70 HC 

Cik 85–120 0 0 0 2 3 5 4 18 22 68 HC 

Cik2 120– (150) 0 0 0 1 3 3 4 11 15 78 HC 

 

  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 

A 0–28 37.6 4.11 9 6.6 6.0 1 

Bik 28–85 1.6 0.16 10 7.6 6.8 175 

Cik 85–120 - - - 8.3 7.2 104 

Cik2 120– (150) - - - 8.1 7.2 141 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

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

-1
] 

A 0–28 27.9 4.93 0.61 0.09 33.6 2.76 36.3 74.6 92 

Bik 28–85 32.1 4.52 1.33 0.26 38.2 0.67 38.9 54.8 98 

Cik 85–120 30.2 4.11 0.82 0.25 35.4 0.46 35.8 52.6 99 

Cik2 120– (150) 32.2 3.78 0.62 0.35 36.9 0.50 37.4 47.9 99 
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Fig. 1. Location 
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 Profile 1 – Greyzemic Orthofluvic Gleyic Phaeozem (Geoabruptic, Epiloamic, Nechic) 
Localization: bottom of the Struga Rychnowska valley, proximal part of the former mill pond, 
                        riparian forest (Fraxino-Alnetum), 80.7 m a.s.l.,  N 53°07'46.8" E 18°47'59.0" 

 

 
 

 

 
 

 

Ah(p) 

 

 
Ah(p) 

 

 

 
A/C 

 
 
 
 

Cl1 
 
 
 

Clc 
 
 
 
 

L 

 

 
Cl2 

 
 

Cl3 

 

Morphology: 

– 0–27 cm, mollic horizon, fine sandy loam, black 
(10YR 4/2; 10YR 2/1), fine moderate granular 
structure, slightly moist, very fine and fine roots, 
single earthworms, abrupt and smooth boundary; 

– 27–42 cm, loam, brownish black (10YR 4/2; 
10YR 3/2), slightly moist, fine moderate 
subangular structure, slightly moist, many Fe 
concretions in root canals, clear and smooth 
boundary;  

– 42–65 cm, loamy medium sand, brownish black 
(2.5YR 6/2; 2.5YR 3/2), fine moderate subangular 
structure, slightly moist, single medium roots, 
many Fe concretions, abrupt and smooth 
boundary; 

– 65–78 cm, loam, brownish black (2.5Y 6/1;  
2.5Y 3/2), medium angular structure, moist, 
common shells of snails and mussels, single Fe 
concretions, abrupt and smooth boundary; 

– 78–88 cm, coarse sand, dark brown (10YR 5/3; 
10YR 3/3), single grain structure, wet, dead tree 
roots, common shells of snails and mussels, 
common Fe concretions in root canals, abrupt 
and smooth boundary; 

– 88–100 cm, limnic material mud mixed with 
moderately decomposed peat, black (10YR 3/1; 
10YR 2/1), amorphous  structure, wet, abrupt and 
smooth boundary; 

– 100–128 cm, loamy fine sand, brownish black 
(2.5Y 5/1; 2.5Y 3/1), single grain structure, wet, 
clear and wavy boundary; 

– 128–(150) cm, clay, dark greyish yellow  
(2.5Y 6/1; 2.5Y 4/2), massive structure, wet; 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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(p) 0–27 0 2 6 16 28 15 14 10 4 5 FSL 

Ac 27–42 0 1 4 12 14 11 21 16 9 12 L 

A/C 42–65 2 7 11 34 26 6 5 3 3 5 LMS 

Cl1 65–78 0 1 2 11 11 10 15 20 13 17 L 

Clc 78–88 1 8 24 43 12 2 2 4 1 4 COS 

Cl2 100–128 0 0 2 15 54 8 7 5 4 5 LFS 

Cl3 128–(150) 0 0 4 6 6 0 1 7 23 53 C 

 

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(p) 0–27 35.8 3.57 10 7.8 7.3 17.7 

Ac 27–42 25.7 2.62 10 8.3 7.5 37.1 

A/C 42–65 7.01 0.61 11 8.5 8.0 18.1 

Cl1 65–78 26.5 2.49 10 8.0 7.5 54.0 

Clc 78–88 9.92 0.89 11 7.9 7.7 12.2 

L 88–100 174 12.4 14 n.d. n.d. 8.70 

Cl2 100–128 21.8 2.10 10 8.0 7.7 41.4 

Cl3 128–(150) 6.69 0.48 14 8.4 7.5 9.38 
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 Profile 2 – Hypereutric Gleysol (Anoloamic, Colluvic, Profundihumic, Katolimnic) 
Localization: toeslope of the valley of Struga Rychnowska, proximal part of the former mill pond, 
                        riparian forest (Fraxino-Alnetum), 81.0 m a.s.l.,  N 53°07'44.4" E 18°47'58.1" 
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Morphology: 

– 0–38 cm, mollic horizon, fine sandy loam, 
brownish black (10YR 4/2; 10YR 2/2), medium 
moderate granular structure, slightly moist, 
common dead tree roots, few wood fragments, 
single shells of snails and mussels, single Fe 
concretions, clear and wavy boundary; 

– 38–53 cm, limnic material, fine sandy loam 
brownish black (2.5YR 4/2; 2.5YR 3/1), slightly 
moist, medium strong subangular structure, wood 
fragments, common shells of snails and mussels, 
common Fe concretions around wood fragments, 
abrupt and smooth boundary;  

– 53–100 cm, limnic material, black (2.5YR 3/2; 
2.5YR 2/1), slightly moist, amorphous structure, 
single shells of mussels, gradual boundary; 

– 100–122 cm, limnic material, fine loamy sand, 
black (2.5YR 4/1; 2.5YR 2/1), moist, fine weak 
subangular structure, common wood fragments, 
common fine dead roots, common shells of 
mussels, abrupt and smooth boundary; 

– 122–(150) cm, clay loam, dark greyish yellow  
(2.5YR 6/2; 2.5YR 4/2), moist, massive structure. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–38 6 3 6 21 32 12 9 8 4 5 FSL 

L1 38–53 1 1 9 19 24 17 13 8 6 3 FSL 

L3 100–122 2 1 3 19 49 9 7 5 3 4 LFS 

Cl 122–(150) 8 1 2 6 13 11 9 15 10 33 CL 

 

  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 

Ah 0–38 23.0 1.90 12 7.8 7.1 1.00 

L1 38–53 130 11.2 12 7.9 7.4 102 

L2 53–100 159 12.7 13 7.4 7.0 39.3 

L3 100–122 25.2 1.84 14 8.0 7.7 14.4 

Cl 122–(150) 8.57 0.52 16 8.4 7.7 111 
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 Profile 3 – Rheic Sapric Histosol (Calcaric, Katolimnic, Orthomineralic, Loaminovic) 
Localization: bottom of the valley of Struga Rychnowska, central part of the former mill pond,  
                        riparian forest (Salicetum albo-fragilis), 79.4 m a.s.l.  N 53°07'43.2" E 18°48'09.0" 

 

 
 

 

 
 

 

(A)L1     
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Cr 
 

Morphology: 

– 0–14 cm, loam, brownish black (10YR 4/2;  
10YR 2/2), slightly moist, medium moderate 
granular structure, common fine and single 
medium roots, common shells, clear and smooth 
boundary; 

– 14–33 cm, loam, brownish black (10YR 4/2;  
10YR 3/1), slightly moist, medium moderate 
granular structure, common single fine and 
medium roots, common fine shells of snails and 
mussels, single Fe concretions around roots, clear 
and wavy boundary; 

– 33–56 cm, histic horizon, limnic material, black 
(2.5Y 3/1; 2.5Y 2/1), moist, amorphous structure, 
common roots, many leaves and twigs fragments, 
common fine shells of snails and mussels, Fe 
concretions around roots, clear and wavy 
boundary; 

– 56–74 cm, limnic material, black (2.5Y 2/1; 2.5Y 
2/1), moist, amorphous structure, leaves and 
twigs fragments, abrupt and smooth boundary; 

– 74–94 cm, limnic material, brownish black (2.5Y 
4/1; 2.5Y 3/2), wet, amorphous structure, leaves 
and twigs fragments, fine dead roots, fine shells of 
snails and mussels, clear and wavy boundary; 

– 94–105 cm, limnic material, fine sand, black 
(2.5Y 3/1; 2.5Y 2/1), wet, single grain structure, 
fragments of undecomposed plants, fine dead 
roots, single shells of snails and mussels, clear and 
wavy boundary; 

– 105–120 cm, fine sand, dark olive (5Y 6/3;  
5Y 4/4), wet, single grain structure; 

– 120–(150) cm, fine sand, dark olive (5Y 6/3;  
5Y 4/4), wet, single grain structure; 
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Table 6. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

Cl 105–120 0 0 2 18 53 13 8 3 1 2 FS 

Cr 120–(150) 1 1 2 34 58 1 0 1 0 3 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 

(A)L1 0–14 132 13.1 10 8.1 7.4 143 

(A)L2 14–33 132 12.3 11 8.1 7.5 173 

Lcm 33–56 276 19.7 14 7.8 7.5 214 

Lc 56–74 473 30.9 15 7.2 6.9 31.8 

Lm 74–94 134 13.1 10 7.9 7.9 411 

L 94–105 25.8 2.17 12 7.9 7.5 43.8 

Cl 105–120 1.21 0.16 8 8.5 8.1 5.00 

Cr 120–(150) 6.23 0.32 19 8.1 7.6 38.2 
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 Profile 4 – Hypereutric Endofluvic Gleysol (Endoarenic, Hyperhumic, Anolimnic) 
Localization: bottom of the valley of Struga Rychnowska, central part of the former mill pond, 
                        riparian forest (Salicetum albo-fragilis), 79.2 m a.s.l.  N 53°07'40.9" E 18°48'10.3" 

 

 
 

  
 

 

(A)L       
 
 
 

L 
 
 
 
 
 

Cl 
 
 

Clc 
 
 
 
 

 
 
 
 
 

 
 
 
 

 
 

Morphology: 

– 0–47 cm, limnic material, brownish black (10YR 
4/3; 10YR 2/2), moist, medium moderate granular 
structure, common fine roots, single coarse roots, 
clear and wavy boundary; 

– 47–54 cm, limnic material, loamy medium sand, 
yellowish gray (2.5Y 4/1; 2.5Y 2/1), moist, medium 
weak subangular structure, common fine dead 
roots, undecomposed plant remains, Fe 
concretions around roots, clear and smooth 
boundary; 

– 54–65 cm, medium sand, yellowish gray  
(2.5Y 5/1; 2.5Y 3/1), moist, single grain structure,  
single shells of mussels, clear and wavy boundary;  

– 65–(90) cm, medium sand, dull yellow orange 
(10YR 6/4; 10YR 3/4), wet, single grain structure,  
single medium roots, single plant remains, single Fe 
concretions.  
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Table 8. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

L 47–54 1 3 11 39 26 1 7 8 2 3 LMS 

Cl 54–65 2 5 15 52 22 1 1 2 1 1 MS 

Clc 65–(90) 2 4 17 55 20 1 2 1 0 0 MS 

 

  Table 9. 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)L 0–47 170 15.2 11 8.0 7.3 120 

L 47–54 28.6 2.25 13 7.8 7.6 59.1 

Cl 54–65 8.98 0.64 14 8.5 8.2 24.3 

Clc 65–(90) n.d. n.d. n.d. 8.7 8.5 2.00 
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 Profile 5 – Calcaric Gleysol (Amphiloamic, Profundihumic, Katolimnic, Novic) 
Localization: bottom of the valley of Struga Rychnowska – distal part of the former mill pond,  
                        riparian forest (Salicetum albo-fragilis), 79.0 m a.s.l.  N 53°07'37.6" E 18°48'10.7" 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

A(L)       
 
 

 
L1 

 
 
 
 

L2 
 
 
 
 

L3 
 

 
Cr 

 
 
 
 

 
 

 

 

Morphology: 

– 0–14 cm, loamy fine sand, brownish black  
(10YR 4/2; 10YR 3/2), moist, medium moderate 
granular structure, fine common roots, crushed 
shells, earthworms, single Fe concretions around 
roots, clear and smooth boundary; 

– 14–34 cm, limnic material, fine sandy loam,  
brownish black (10YR 4/3; 10YR 2/2), moist, 
medium moderate granular structure, fine roots of 
shrubs, common shells of snails, brick fragments,  
clear and wave boundary; 

– 34–68 cm, limnic material, fine sandy loam,  
brownish black (2.5Y 5/4; 2.5Y 3/2), moist, 
amorphous structure, fine single roots, plant 
remains, common shells of snails and mussels, 
clear and wave boundary; 

– 68–210 cm, limnic material, black (2.5Y 3/3;  
2.5Y 2/1), wet, amorphous structure, common 
dead roots, common shells of snails and mussels, 
clear and smooth boundary; 

– 210–(240) cm, gravelly medium sand, black  
(2.5Y 6/1; 2.5Y 3/2), wet, single grain structure. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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)L 0–14 2 2 5 22 40 10 10 7 1 3 LFS 

L1 14–34 3 1 2 9 26 17 19 15 5 6 FSL 

L2 34–68 0 0 4 10 21 16 22 15 7 5 FSL 

Cr 210–(240) 20 4 6 41 39 4 2 1 2 1 GMS 

 

  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 

(A)L 0–14 34.1 2.91 12 7.9 7.5 19.0 

L1 14–34 41.5 3.84 11 8.3 7.7 57.0 

L2 34–68 93.9 7.23 13 8.1 7.6 169 

L3 69–210 165 9.97 17 7.3 7.0 43.0 

Cr 210–(240) 10.3 0.61 17 8.3 8.1 18.0 
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Fig. 1. Location 
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 Profile 1 – Albic Podzol (Arenic, Hypoendostagnic)  

Localization: Dunes, hummock, middle slope - inclination 5 , pine forest under nature protection,  
                        81 m a.s.l., N 57°56'41.2" E 27°19'54.8" 

 

 
 

 

 
 

 

Oe 
 

E 
 
 

 
Bhs 

 
 

 
Bs 

 

 
BC 

 
 

BC(g) 
 
 

C 

 

Morphology: 

– 5–0 cm, moderately decomposed organic 
material, abrupt and wavy boundary; 

– 0–8 cm, albic material, fine sand, gray  
(10YR 5/1), weak subangular blocky fine 
structure, very few medium and few fine roots, 
clear and wavy boundary; 

– 8–12 cm, spodic horizon, fine sand, (5YR 4/6), 
moderate subangular blocky fine structure, 
very few medium and few fine roots gradual 
boundary; 

– 12–30 cm, fine sand, strong brown  
(7.5YR 5/8), weak subangular blocky fine 
structure, few fine roots, gradual boundary 

– 30–58, fine sand, reddish yellow (7.5YR 6/8), 
single grain structure, very few fine roots, 
gradual boundary; 

– 58–80, fine sand, light brown (7.5YR 6/4) 
yellowish red mottles (5YR 4/6), single grain 
structure, gradual boundary; 

– 80–(120), fine sand, light brown (7.5YR 6/5), 
single grain structure;  
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 5–0 n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. 

E 0–8 n.o. 1.4 5.3 30.2 55.1 6 2 0 0 0 FS 

Bhs 8–12 n.o. 1.4 3.5 27.9 58.2 5 4 0 0 0 FS 

Bs 12–30 n.o. 0.7 3.1 33 56.2 4 3 0 0 0 FS 

BC 30–58 n.o. 1.1 3.3 31.5 58.1 4 2 0 0 0 FS 

BC(g) 58–80 n.o. 0.5 2.8 34 55.7 5 2 0 0 0 FS 

C 80–(120) n.o. 0.4 1.9 22 65.7 6 4 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 

O 5–0 327 15.2 22 3.6 2.8 n.o 

E 0–8 7.9 00.4 20 4.2 3.4 n.o 

Bhs 8–12 - - - 4.7 4.4 n.o 

Bs 12–30 - - - 4.9 4.6 n.o 

BC 30–58 - - - 5 4.6 n.o 

BC(g) 58–80 - - - 5.4 4.7 n.o 

C 80–(120) - - - 5.4 4.7 n.o 
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 Profile 2 – Folic Albic Podzol (Arenic, Oxyaquic) 

Localization: Dunes, hummock, lower slope - inclination 1 , pine forest under nature protection, 76 m a.s.l., 
                        N 57°56'40.7" E 27°19'54.8"  
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BC 

 
 

 

 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 11–0 cm, moderately decomposed organic 
material, folic horizon, abrupt and smooth 
boundary; 

– 0–10 cm, albic material, fine sand, gray  
(7.5YR 6/1), single grain structure, very few 
medium and few fine roots, clear and wavy 
boundary; 

– 10–15 cm, spodic horizon, fine sand, dark 
reddish brown (5YR 3/4), weak subangular blocky 
fine structure, very few medium and few fine 
roots, clear and wavy boundary; 

– 15–40 cm, fine sand, strong brown (7.5YR 5/8), 
single grain structure, very few medium and few 
fine roots, clear boundary; 

– 40–(70) cm, fine sand, brown (7.5YR 5/6), single 
grain structure, very few fine roots, oxyaquic, 
water table; 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

Oe 11–0 n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. 

E 0–10 n.o. 1.3 38 48 4 3 0 0 0 0 FS 

Bhs 10–15 n.o. 1.5 33.1 49.8 5 6 0 0 0 0 FS 

Bs 15–40 n.o. 1.2 32.1 45.7 9 7 0 0 0 0 FS 

BC 40–(70) n.o. – – – – – – – – – 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 

Oe 11–0 495 21.9 23 3.1 2.1 n.o. 

E 0–10 4.3 00.2 22 3.9 3.1 n.o. 

Bhs 10–15 n.o. n.o. n.o. 4.1 3.6 n.o. 

Bs 15–40 n.o. n.o. n.o. 4.6 4.4 n.o. 

BC 40–(70) n.o. n.o. n.o. n.o. n.o. n.o. 
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 Profile 3 – Dystric Epifibric Endohemic Histosol (Hyperorganic) 
Localization: High bog in depression between dunes, peat moss pine vegetation, 72 m a.s.l., 
                        N 57˚56’40.5’’  E 27˚19’53,5’’ 

 

 
 

 

 
 

 

Hi 
 

He 
 

Morphology: 

– 0–60 cm, histic horizon, slightly decomposed 
fibric organic material, gradual boundary; 

– 60–(120) cm, histic horizon, moderately 
decomposed hemic 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 

Hi 0–60 464 19.0 24 3.4 2.5 n.o. 

He 60–(120) 470 20.4 23 3.4 2.5 n.o. 
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Fig. 2. Hydrotoposequence of sandy soils on Palumaa Plateau 
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https://www.keskkonnaamet.ee/sites/default/public/Meenikunno_A4_eng.pdf
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Fig. 1. Location 
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 Profile 1 – Dystric Albic Folic Arenosol  

Localization: Curonian spit, Juodkrantė, aeolian dune, summit, inclination 0,5 , coniferous forest,  
                         36 m a.s.l., N 55º33’13.0” E 21º06’55.6” 
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AE 
 

 
BC 

 
 

C1 
 

 
C2 

 
 
 
 
 

Morphology: 

– 11–0 cm, organic horizon, clear and smooth 
boundary; 

– 0–9/25 cm, fine sand, single grain structure, 
brown  (7.5YR 5/2), slightly moist, common roots 
diffuse boundary; 

– 9/25–31 cm, medium sand, single grain structure, 
light brown (7.5YR 6/3), slightly moist, common 
roots, gradual boundary; 

– 31–55 cm, fine sand, single grain structure, very 
pale brown (10YR 7/4), moist, few roots, clear and 
smooth boundary; 

– 55–(120) cm, fine sand, single grain structure, 
very pale brown (10YR 7/4), moist, very few roots; 
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Table 1. Texture  

Horizon 
Depth 

[cm] 

Percentage share of fraction [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 11–0 n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. 

AE 11–25 0 0.3 4.0 40.4 54.3 1.0 0 0 0 0 S 

BC 25–31 0 2.0 8.2 38.7 50.1 0 1.0 0 0 0 S 

C1 31–55 0 0.6 4.0 39.7 54.7 0 1.0 0 0 0 S 

C2 55–(120) - - - - - - - - - - - 

 

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 11–0 433.77 17.84 24 3.9 2.9 n.o. 

AE 11–25 2.91 0.18 16 4.3 3.4 n.o. 

BC 25–31 - - - 4.4 3.9 n.o. 

C1 31–55 - - - 3.6 4.9 n.o. 

C2 55–(120) - - - - - - 
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 Profile 2 – Albic Podzol (Arenic) 

Localization: Curonian spit, Juodkrantė, aeolian dune, slope-inclination 5–6 , coniferous forest, 7 m a.s.l.,  
                         N55° 33' 11.376'' E21° 7' 8.58'' 
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Morphology: 

– 9–0 cm, organic material; 

–  0–5 cm, humus horizon, medium sand, black 
(10YR 2/1), fine weak granular / single grain 
structure, common roots, abrupt smooth 
boundary; 

– 5–8 cm, humus horizon, loamy fine sand, light 
gray (10YR 9/1), fine weak granular / single grain 
structure, common roots, abrupt smooth 
boundary; 

– 8–22 cm, albic material, medium sand, single 
grain structure, gray (10YR 6/1), very few roots, 
clear irregular boundary; 

– 22–30 cm, spodic horizon, medium sand, single 
grain structure, yellowish red (5YR 4/6), few 
roots, diffuse boundary; 

– 30–60 cm, illuvial accumulation of 
sesquioxides, medium sand, single grain 
structure, brownish yellow (10YR 6/8), few roots, 
gradual boundary; 

– 60–100 cm, transition zone from illuvial 
horizon to parent material, medium sand, single 
grain structure, light yellowish brown (10YR 6/5), 
gradual boundary; 

– 100–(120) cm, parent material, medium sand, 
single grain structure, very pale brown  
(10YR 7/5), visible aeolian stratification, gradual 
boundary; 
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Table 4. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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 9–0 n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. 

AE1 0–5 0 3.5 4.1 17.1 59.3 8.0 2.0 2.0 2.0 2.0  

AE2 5–8 - - - - - - - - - - - 

E 8–22 0 0.2 0.7 12.2 83.9 1.0 1.0 1.0 0 0 S 

Bhs 22–30 0 0.1 0.5 14.3 84.1 0 1.0 0 0 0 S 

Bs 30–60 0 0 0.4 15.2 83.4 0 1.0 0 0 0 S 

BC 60–100 0 0.1 1.2 22.0 76.7 0 0 0 0 0 S 

C 100–(120) 0 0 1.6 14.0 83.4 0 1.0 0 0 0 S 

 

 

  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 

O 9–0 435.61 19.41 22 3.9 3.7 n.o. 

AE1 0–5 21.46 0.85 25 3.9 3.3 n.o. 

AE2 5–8 - - - - - - 

E 8–22 - - - 4.6 3.7 n.o. 

Bhs 22–30 - - - 4.5 4.0 n.o. 

Bs 30–60 - - - 5.2 4.6 n.o. 

BC 60–100 - - - 5.5 4.6 n.o. 

C 100–(120) - - - 5.4 4.7 n.o. 
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 Profile 3 – Folic Albic Podzol (Arenic) over Dystric Gleysol (Arenic) 
Localization: Curonian spit, Juodkrantė, aeolian dune, depression between two slopes, coniferous forest, 
5 m a.s.l., N 55° 33' 12.4596''  E 21° 7' 11.1108'' 
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BhC 

  
 

Cr 
 

Cr2 
 

2Ab 
 

2Cr3 
 
 

2Cr4 

Morphology: 

– 10–0 cm, organic horizon,  

– 0–15 cm, humic horizon, sandy loam, black  
(10YR 2/1), fine weak subangular structure, root 
abundance  gradual wavy boundary; 

– 15–35 cm, albic material, fine sand, light gray  
(10YR 7/1), single grain structure, gradual wavy 
boundary;  

– 35–60 cm, spodic horizon, fine sand, gray (7.5YR 
5/1),  structure very weak subangular, clear boundary; 

– 60–85 cm, spodic horizon, fine sand, brown (7.5YR 
4/4), very weak subangular structure, clear boundary; 

– 85–120 cm, illuvial horizon, fine sand, yellowish 
brown (10YR 5/4), very weak subangular structure, 
clear boundary; 

– 120–130 cm, transitional horizon, fine sand, very 
weak subangular structure, clear boundary; 

– 130–132 cm, transitional horizon, fine sand, dark 
brown (10YR 3/3), very weak subangular structure, 
abrupt boundary; 

– 132–140 cm, strong reduction, green (5G 5/6),  fine 
sand, single grain structure, clear boundary; 

– 140–150 cm, strong reduction, green (5G 5/6),  fine 
sand, single grain structure, clear boundary; 

– 150–158 cm, buried humus horizon, fine sand, very 
weak subangular structure, clear boundary; 

– 158–170 cm, parent material with strong reduction, 
light greenish grey (10GY 8/2),  fine sand, single grain 
structure, clear boundary; 

– 170–(200) cm, parent material with strong 
reduction, light greenish grey (10GY 8/2),  fine sand, 
single grain structure, clear boundary; 
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Table 6. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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 0 4.0 5.3 15.1 62.6 6.0 2.0 2.0 2.0 1.0 S 

E 15–35 0 1.0 4,7 16.2 76.1 1.0 1.0 0 0 0 S 

Bh 35–60 0 0.1 1.7 15.2 82.0 0 1.0 0 0 0 S 

Bhs 60–85 0 0.1 1.0 18.2 79.7 0 1.0 0 0 0 S 

Bs 85–120 0 0.2 3.5 21.4 73.9 0 1.0 0 0 0 S 

BC 120–130 0 0.1 0.4 6.3 92.2 1.0 0 0 0 0 S 

BhC 130–132 0 0.4 0.6 4.9 92.1 1.0 1.0 0 0 0 S 

Cr 132–140 0 0.1 0.3 5.8 89.8 2.0 1.0 1.0 0 0 S 

Cr2 140–150 0 0.2 0.6 4.8 90.4 1.0 1.0 1.0 1.0 0 S 

2Ab 150–158 0 0 2.1 7.0 83.9 3.0 1.0 1.0 1.0 1.0 S 

2Cr3 158–170 0 0.1 5.7 16.4 75.8 1.0 1.0 0 0 0 S 

2Cr4 170–(200) - - - - - - - - - - - 

 

 

  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 

O 10–0 225.6 12.1 19 3.9 2.6 n.o. 

A 0–15 43.09 1.6 27 3.9 3.0 n.o. 

E 15–35 - - - 4.7 4.0 n.o. 

Bh 35–60 - - - 4.7 4.0 n.o. 

Bhs 60–85 - - - 4.5 4.2 n.o. 

Bs 85–120 - - - 4.9 4.4 n.o. 

BC 120–130 - - - 4.9 4.4 n.o. 

BhC 130–132 - - - 4.8 4.3 n.o. 

Cr 132–140 - - - 5.0 4.3 n.o. 

Cr2 140–150 - - - 5.1 4.3 n.o. 

2Ab 150–158 6.86 0.42 16 5.1 4.2 n.o. 

Cr3 158–170 - - - 5.1 4.3 n.o. 

Cr4 170–(200) - - - - - - 
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 Profile 4 – Folic Albic Podzol (Arenic, Endoeutric) 

Localization: Curonian spit, Juodkrantė, aeolian dune, medium slope-inclination 8 , coniferous forest,  
14 m a.s.l., N 55°34’06’’  E 21°07’14’’ 
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Morphology: 

– 12–0 cm, organic horizon; 

– 0–10 cm, humus horizon, fine sand, very dark 
gray (10YR 3/1), weak single grain / subangular and 
angular blocky structure, biological features very 
few, clear and wavy boundary; 

– 10–18 cm, albic material, fine sand, light gray 
(10YR 7/2), single grain structure, biological 
features very few, clear and wavy boundary; 

– 18–30 cm,  spodic horizon, fine sand, very dark 
brown (5YR 2/3), weak single grain / subangular 
and angular blocky structure, gradual and wavy 
boundary; 

– 30–60 cm,  illuvial horizon, fine sand / medium 
sand, dark yellowish brown (10YR 4/4), single grain 
structure, gradual and wavy boundary; 

– 60–150 cm, parent material, medium sand, pale 
yellow (2.5Y 8/2), single grain structure;  
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Table 8. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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 12–0 n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. n.o. 

AE 0–10 0 1.3 4.1 15.3 74.3 3.0 1.0 1.0 0 0 S 

E 10–18 0 1.9 5.6 13.8 76.7 1.0 1.0 0 0 0 S 

Bhs 18–30 0 1.6 5.1 16.7 75.6 0 1.0 0 0 0 S 

Bs 30–60 0 0.2 2.1 9.8 86.9 0 1.0 0 0 0 S 

C 60–150 0 0.2 2.1 12.8 83.9 1.0 0 0 0 0 S 

 

  Table 9. 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 12–0 412.36 19.12 21 3.6 2.8 n.o. 

AE 0–10 9.34 0.69 13 4.2 3.3 n.o. 

E 10–18 - - - 4.3 3.6 n.o. 

Bhs 18–30 - - - 4.7 4.1 n.o. 

Bs 30–60 - - - 5.2 4.5 n.o. 

C 60–150 - - - 5.4 4.6 n.o. 

 

 

 

 

 

 

 

 

 

 

 

 

 



74 

 

Fig. 2
. H

yd
ro

lith
o

to
p

o
se

q
u

e
n

ce
 o

f so
ils w

ith
in

 e
aste

rn
 slo

p
e

 o
f th

e
 C

u
ro

n
ian

 Sp
it A

e
o

lia
n

 d
u

n
e

 in
 Ju

o
d

kran
tė

 o
ld

-gro
w

th
 fo

re
st 



75 



76 



77 



78 



79 
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Fig. 1. Location 

ü
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 Profile 1 – Albic Podzol (Arenic) 

Localization: North-facing dune slope, inclination 10 , 135 years old pine forest, 59 m a.s.l., 
                        N 52°55'37.9" E 18°42'9.9" 

 

 
 

  
 

 

Oi 

 

Oe 
 

Oa 
 

AE 
 
 
 
 

Bhs 
 
 
 

Bs 
 
 
 

BC 
 
 
 
 

C 

Morphology: 

– 8–5.5 cm, slightly decomposed organic 
material; 

– 5.5–2.5 cm, moderately decomposed organic 
material; 

– 2.5–0 cm, highly decomposed organic 
material;   

– 0–8 cm, humus horizon with features of 
eluviation, fine sand, dark brown (10YR 4/2, 
10YR 3/3), slightly moist, single grain structure, 
many roots, single fine charcoals, clear and wavy 
boundary; 

– 8–18 cm, spodic horizon, fine sand, brown 
(10YR 5/6, 7.5YR 4/4), slightly moist, single grain 
structure, common fine roots, single fine 
charcoals, gradual and smooth boundary; 

– 18–30 cm, illuvial horizon, fine sand, strong 
brown (10YR 6/8, 7.5YR 5/6), slightly moist, 
single grain structure, few fine roots, single fine 
charcoals,  diffuse and smooth boundary; 

– 30–65 cm, transitional horizon, fine sand, 
reddish yellow (10YR 7/6, 7.5YR 6/6), slightly 
moist, single grain structure, very few fine roots, 
single fine charcoals,  diffuse and smooth 
boundary; 

– 65–(115) cm, parent material, fine sand, light 
yellowish brown (10YR 7/6, 10YR 6/4), slightly 
moist, single grain structure, very few roots; 
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Table 1. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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 

AE 0–8  0 1 2 11 73 11 2 0 0 0 S 

Bhs 8–18 0 1 1 8 78 11 1 0 0 0 S 

Bs 18–30 0 0 1 7 78 14 0 0 0 0 S 

BC 30–65 0 0 1 7 79 13 0 0 0 0 S 

C 65– (115) 0 0 1 13 76 10 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 

H2O KCl 

Oi 8–5.5 491 17.8 28 4.4 3.7 

Oe 5.5–2.5 461 15.7 29 4.0 3.0 

Oa 2.5–0 334 11.7 29 3.7 2.8 

AE 0–8 13.7 0.47 29 3.7 3.2 

Bhs 8–18 13.3 0.58 23 4.6 4.1 

Bs 18–30 2.9 0.20 15 4.8 4.5 

BC 30–65 - - - 5.1 4.5 

C 65–(115) - - - 5.1 4.5 

 

 

Table 3. Contents of different forms of iron and aluminium  

Horizon 
Depth  
[cm] 

Fet
 

Fed
 

Feo
 

Fet -Fed
 

Fed -Feo Alt Alo 

[g∙kg
-1

] 

AE 0–8 1.58 0.69 0.26 0.89 0.43 14.3 0.34 

Bhs 8–18 3.85 3.21 2.31 0.64 0.90 16.2 0.31 

Bs 18–30 2.42 1.31 0.67 1.11 0.63 16.2 1.49 

BC 30–65 2.20 0.70 0.25 1.50 0.44 15.9 0.85 

C 65–(115) 1.90 0.64 0.19 1.26 0.45 14.6 0.51 
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 Profile 2 – Dystric Albic Arenosol (Ochric) 

Localization: South-facing dune slope, inclination 11 , 135 years old pine forest, 59 m a.s.l., 
                         N 52°55'35.2" E 18°42'10.9" 

 

 
 

  
 

 

Oi 

Oe 
 

Oa 

AE 
 
 
 
 

Bhs 
 
 
 

Bs 
 
 
 

BC 
 
 
 
 

C 

Morphology: 

– 6–4 cm, slightly decomposed organic material; 

– 4–3 cm, moderately decomposed organic 
material; 

– 3–0 cm, highly decomposed organic material;   

– 0–5(7) cm, humus horizon with features of 
eluviation, fine sand, very dark grayish brown 
(10YR 5/2, 10YR 3/2), slightly moist, single grain 
structure, many roots, single fine charcoals, clear 
and wavy boundary; 

– 5(7)–12 cm, illuvial horizon, fine sand, brown 
(10YR 5/4, 10YR 4/3), slightly moist, single grain 
structure, common roots, single fine charcoals, 
gradual and smooth boundary; 

– 12–30 cm, illuvial horizon, fine sand, yellowish 
brown (10YR 6/6, 10YR 5/4), slightly moist, single 
grain structure, few roots, single fine charcoals,  
diffuse and smooth boundary; 

– 30–65 cm, transitional horizon, fine sand, dark 
yellowish brown (10YR 7/6, 10YR 4/6), slightly 
moist, single grain structure, very few fine roots, 
single fine charcoals, diffuse and smooth 
boundary; 

– 65–(120) cm, parent material, fine sand, light 
yellowish brown (10YR 7/4, 10YR 5/6), slightly 
moist, single grain structure, very few roots; 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

AE 0–5(7) 0 1 1 9 78 9 2 0 0 0 S 

Bhs 5(7) –12 0 0 0 8 78 13 1 0 0 0 S 

Bs 12–30 0 0 0 8 78 13 0 0 0 0 S 

BC 30–65 0 0 0 7 80 13 0 0 0 0 S 

C 65–(120) 0 0 0 5 87 8 0 0 0 0 S 

 

 

   Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O KCl 

Oi 6–4 441 14.6 30 4.3 3.4 

Oe 4–3 390 13.7 28 4.1 3.2 

Oa 3–0 352 12.4 28 4.0 3.0 

AE 0–5(7) 10.1 0.35 29 4.1 3.4 

Bhs 5(7)–12 7.1 0.33 21 4.5 3.8 

Bs 12–30 3.2 0.20 16 4.8 4.1 

BC 30–65 - - - 4.9 4.5 

C 65– (120) - - - 5.1 4.6 

 

 

Table 6. Contents of different forms of iron and aluminium  

Horizon 
Depth  
[cm] 

Fet
 

Fed
 

Feo
 

Fet -Fed
 

Fed -Feo Alt Alo 

[g∙kg
-1

] 

AE 0–5(7) 2.13 0.88 0.53 1.25 0.35 14.6 0.28 

Bhs 5(7)–12 2.30 1.15 0.84 1.15 0.31 14.8 0.47 

Bs 12–30 2.71 1.26 0.99 1.45 0.27 15.7 0.77 

BC 30–65 2.46 0.81 0.65 1.65 0.16 15.6 0.80 

C 65– (120) 1.88 0.47 0.18 1.41 0.29 15.0 0.42 
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 Profile 3 – Entic Podzol (Arenic, Aric) 
Localization: Intra-dune depression, 135 years old pine forest, 49 m a.s.l., 
                        N 52°55'34.2" E 18°42'11.6" 

 

 
 

  
 

 

Oi 

Oe 
 

A(E) 
 
 
 
 

ABp 
 
 
 

Bhs 
 
 
 

CB 
 
 
 
 

C 

Morphology: 

– 5–3 cm, slightly decomposed organic material; 

– 3–0 cm, moderately decomposed organic 
material; 

– 0–3 cm, humus horizon with features of 
eluviation, fine sand, black (10YR 3/2, 10YR 2/1), 
slightly moist, single grain structure, many roots, 
single fine charcoals, clear and smooth 
boundary; 

– 3–29 cm, plough  humus horizon, fine sand, 
very dark brown (10YR 4/2, 10YR 2/2), slightly 
moist, single grain structure, many fine roots, 
single fine charcoals, abrupt and wavy boundary; 

– 29–42 cm, spodic horizon, fine sand, very dark 
brown (2.5Y 4/4, 10YR 2/3), slightly moist, single 
grain structure, many fine roots, single fine 
charcoals, clear and wavy boundary; 

– 42–70 cm, transitional horizon, fine sand, dark 
yellowish brown (10YR 7/4, 10YR 4/4), slightly 
moist, single grain structure, few fine roots, 
single fine charcoals, gradual and smooth 
boundary; 

– 70–(120) cm, parent material, fine sand, light 
yellowish brown (10YR 6/4, 10YR 5/6), slightly 
moist, single grain structure, few roots; 
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Table 7. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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(E) 0–3 0 0 0 14 77 7 2 0 0 0 S 

ABp 3–29 0 0 0 7 82 8 3 0 0 0 S 

Bhs 29–42 0 0 1 6 80 11 2 0 0 0 S 

CB 42–70 0 0 0 6 72 20 2 0 0 0 S 

C 70– (120) 0 0 0 5 88 5 2 0 0 0 S 

 

 

   Table 8. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O KCl 

Oi 5–3 387 18.6 21 4.4 3.7 

Oe 3–0 373 18.1 21 3.9 3.3 

A(E) 0–3 47.9 2.65 18 4.1 3.4 

ABp 3–29 15.5 0.88 18 5.5 4.5 

Bhs 29–42 5.6 0.64 9 6.0 4.9 

CB 42–70 - - - 5.1 4.9 

C 70–(120) - - - 6.1 5.7 

 

 

Table 9. Contents of different forms of iron and aluminium  

Horizon 
Depth 
[cm] 

Fet
 

Fed
 

Feo
 

Fet -Fed
 

Fed -Feo Alt Alo 

[g∙kg
-1

] 

A(E) 0–3 5.92 3.16 2.05 2.76 1.11 13.6 1.13 

ABp 3–29 6.60 3.23 2.07 3.37 1.16 15.5 1.68 

Bhs 29–42 6.38 2.79 1.90 3.59 0.89 15.0 1.72 

CB 42–70 4.24 1.06 0.65 3.18 0.41 12.8 0.84 

C 70–(120) 4.62 0.80 0.44 3.82 0.36 13.0 1.13 
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 Profile 4 – Albic Podzol (Arenic) 

Localization: North-facing dune slope, inclination 10 , heathland with admixture of birches and pines,  
                        67 m a.s.l., N 52°56'12.4"  E 18°39'3.3" 

 

 
 

  
 

 

Oie 
 

Oa 

AE 
 
 
 
 

Bhs 
 
 
 

Bs 
 
 
 

BC 
 
 
 

C 

Morphology: 

– 4–3 cm, slightly and moderately decomposed 
organic material; 

– 3–0 cm, highly decomposed organic material;   

– 0–10 cm, humus horizon with features of 
eluviation, fine sand, very dark grey (7.5YR 5/2, 
10YR 3/1), slightly moist, single grain structure, 
many roots of a heather, single fine charcoals,  
clear and smooth boundary; 

– 10–20 cm, spodic horizon, fine sand, dark brown 
(10YR 5/3, 7.5YR 3/3), slightly moist, single grain 
structure, few fine roots, single fine charcoals, 
gradual and smooth boundary; 

– 20–32 cm, illuvial horizon, fine sand, brown 
(10YR 6/4, 7.5YR 4/4), slightly moist, single grain 
structure, very few fine roots, single fine 
charcoals, diffuse and smooth boundary; 

– 32–100 cm, transitional horizon, fine sand, 
strong brown (10YR 7/4, 7.5YR 5/6), slightly moist, 
single grain structure, very few fine roots, single 
fine charcoals, diffuse and smooth boundary; 

– 100–(130) cm, parent material, fine sand, 
brownish yellow (10YR 7/4, 10YR 6/6), slightly 
moist, single grain structure; 
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Table 10. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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 

AE 0-10 0 0 1 19 78 1 1 0 0 0 S 

Bhs 10-20 0 0 1 17 79 2 1 0 0 0 S 

Bs 20-32 0 0 0 18 77 5 0 0 0 0 S 

BC 32-100 0 0 1 21 73 5 0 0 0 0 S 

C 100-(130) 0 0 0 6 89 5 0 0 0 0 S 

 

 

  Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O KCl 

Oie 4-3 418 16.4 26 4.3 3.6 

Oa 3-0 239 11.2 21 4.3 3.2 

AE 0-10 14.3 1.12 13 4.4 3.5 

Bhs 10-20 6.6 0.50 13 4.7 4.5 

Bs 20-32 3.6 0.49 7 4.8 4.6 

BC 32-100 - - - 4.7 4.7 

C 100-(130) - - - 6.0 4.8 

 

 

Table 12. Contents of different forms of iron and aluminium  

Horizon 
Depth 
[cm] 

Fet
 

Fed
 

Feo
 

Fet -Fed
 

Fed -Feo Alt Alo 

[g∙kg
-1

] 

AE 0-10 2.90 0.92 0.53 1.98 0.39 13.8 0.81 

Bhs 10-20 3.57 1.54 1.15 2.03 0.39 13.6 0.86 

Bs 20-32 4.00 1.42 0.81 2.58 0.61 14.3 0.76 

BC 32-100 3.56 1.21 0.53 2.35 0.68 15.3 0.86 

C 100-(130) 2.65 0.61 0.17 2.04 0.44 13.7 1.00 
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 Profile 5 – Dystric Arenosol (Ochric) 

Localization: South-facing dune slope, inclination 10 , grassland with single birches and pines, 67 m a.s.l., 
                        N 52°56'10.3"  E 18°39'3.3" 

 

 
 

  
 

 

(A)       
 
 
 

Bs(A) 
 
 
 

BC 
 
 
 

C 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Morphology: 

– 0–6 cm, initial humus horizon, fine sand, very 
dark grayish brown (10YR 5/2, 10YR 3/2), dry, 
single grain structure, few fine roots of grasses, 
single fine charcoals, clear and smooth boundary; 

– 6–12 cm, illuvial horizon, fine sand, brown (10YR 
6/3, 10YR 4/3), dry, single grain structure, few fine 
roots of grasses, single fine charcoals, gradual and 
smooth boundary; 

– 12–30 cm, transitional horizon, fine sand, 
yellowish brown (10YR 6/4, 10YR 5/6), dry, single 
grain structure, single fine charcoals, diffuse and 
smooth boundary; 

– 30–(100) cm, parent material, fine sand, 
brownish yellow (10YR 7/4, 10YR 6/6), slightly 
moist, single grain structure, single fine charcoals; 
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Table 13. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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) 0–6 0 0 1 11 76 11 1 0 0 0 S 

Bs(A) 6–12 0 0 0 10 75 14 1 0 0 0 S 

BC 12–30 0 0 0 8 83 9 0 0 0 0 S 

C 30–(100) 0 0 0 6 92 2 0 0 0 0 S 

 

 

  Table 14. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O KCl 

(A) 0–6 6.7 0.83 8 4.5 4.4 

Bs(A) 6–12 4.6 0.54 8 4.6 4.1 

BC 12–30 2.8 0.40 7 4.5 4.5 

C 30–(100) - - - 4.8 4.6 

 

 

Table 15. Contents of different forms of iron and aluminium  

Horizon 
Depth 
[cm] 

Fet
 

Fed
 

Feo
 

Fet -Fed
 

Fed -Feo Alt Alo 

[g∙kg
-1

] 

(A) 0–6 4.79 1.19 0.55 3.60 0.64 14.7 1.45 

Bs(A) 6–12 4.58 1.15 0.64 3.43 0.51 15.9 1.57 

BC 12–30 5.02 1.26 0.66 3.76 0.60 15.3 0.85 

C 30–(100) 4.16 0.65 0.24 3.51 0.41 16.1 0.72 
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 Profile 6 – Entic Podzol (Arenic)  
Localization: Intra-dune depression, grassland, 58 m a.s.l.  
                        N 52°56'8.1"  E 18°39'3.2" 

 

 
 

  
 

 

Oie 
 

AB       
 
 
 

Bh 
 
 
 
 

BC 
 
 
 

CB 
 
 
 
 

C 
 

 
 
 
 
 

Morphology: 

– 2.5–0 cm, slightly and moderately decomposed 
organic material; 

– 0–17 cm, humus horizon, fine sand, very dark 
brown (10YR 3/3, 7.5YR 2/2), slightly moist, 
single grain structure, many roots of grasses, 
single fine charcoals, clear and smooth boundary; 

– 17–39 cm, spodic horizon, fine sand, dark 
brown (10YR 3/4, 7.5YR 3/2), slightly moist, 
single grain structure, many roots of grasses, 
single fine charcoals, gradual and smooth 
boundary; 

– 39–49 cm, transitional horizon, fine sand, dark 
brown (10YR 5/4, 7.5YR 3/4), slightly moist, 
single grain structure, few roots, single fine 
charcoals, clear and wave boundary; 

– 49–70 cm, transitional horizon, fine sand, 
yellowish brown (10YR 6/4, 10YR 5/6), slightly 
moist, single grain structure, very few roots, 
single fine charcoals, gradual and smooth 
boundary; 

– 70–(120) cm, parent material, fine sand, 
brownish yellow (10YR 7/3, 10YR 6/6), slightly 
moist, single grain structure; 

 
 

 

 

 

 

 

 

 



93 

Table 16. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [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 

AB 0–17 0 0 1 25 68 4 2 0 0 0 S 

Bhs 17–39 0 0 1 26 70 2 1 0 0 0 S 

BC 39–49 0 0 2 32 64 1 1 0 0 0 S 

CB 49–70 0 0 3 36 57 3 1 0 0 0 S 

C 70–(120) 0 0 0 40 58 2 0 0 0 0 S 

 

 

  Table 17. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O KCl 

Oie 2.5–0 134 7.83 17 5.0 4.5 

AB 0–17 17.6 1.20 15 5.5 4.5 

Bhs 17–39 6.9 0.52 13 6.7 5.3 

BC 39–49 2.3 0.37 6 6.5 5.3 

CB 49–70 - - - 6.4 5.3 

C 70–(120) - - - 6.3 5.2 

 

 

Table 18. Contents of different forms of iron and aluminium  

Horizon 
Depth  
[cm] 

Fet
 

Fed
 

Feo
 

Fet -Fed
 

Fed -Feo Alt Alo 

[g∙kg
-1

] 

AB 0–17 7.91 4.56 2.01 3.35 2.55 20.9 1.16 

Bhs 17–39 8.18 4.86 2.00 3.32 2.86 20.9 0.56 

BC 39–49 4.83 2.07 1.15 2.76 0.92 15.8 0.48 

CB 49–70 3.96 1.15 0.51 2.81 0.64 13.3 0.73 

C 70–(120) 2.53 0.45 0.17 2.08 0.28 12.6 0.50 
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Fig. 1. Location 
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Profile 1 – Eutric Protic Arenosol (Aeolic) 

Localization: First dune chain south of the beach, north slope, inclination 30 , white dune covered with 
                        beach grass (Ammophila arenaria), 8 m a.s.l., N 53°46’30.7’’  E 7°43’10.9’’ 

Time of dune formation: still active 

 

 
 

 

 
 

 

C 

Morphology: 

– 0–(87) cm, parent material, sand, light 
brownish gray (2.5Y 8/1, 2.5Y 6/2), dry, single 
grain structure, many fine roots, few 
medium roots; 
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Table 1. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] Textural 
class > 2.0 2.0–0.63 0.63–0.2 0.2–0.125 

C 0–(87) 0 34.6 61.9 3.5 FS 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth 

[cm] 

OC 
 [g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
pH 

KCl 

CaCO3 

[g∙kg
–1

] 

C 0–(87) 1.2 0.20 6 6.8 0.3 

 

 

Table 3. Sorption properties 

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB   CEC  

 

BS 

[%] 
  [cmol(+)∙kg

–1
]  

C 0–(87) 0.654 0.288 0.136 0.187 1.265   1.265  100 
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 Profile 2 – Eutric Arenosol (Aeolic, Hydrophobic, Nechic, Ochric) 

Localization: Second dune chain south of the beach, north slope, inclination 30 , gray dune dominantly 
                        covered with sand sedge (Carex arenaria), gray hairgrass (Corynephorus canescens), 
                        seabuckthorn (Hippophaë rhamnoides) and moos species, 8 m a.s.l., N 53°46’28.9’’ 
                        E 7°43’9.6’’ 
Time of dune formation: < 60 years ago 

 

 
 

 

 

 

Ah 
 
 

C 
 
 

 

Morphology: 

– 0–6 cm, humus horizon, sand, very dark brown 
(10YR 3/2, 10YR 2/2), dry, single grain structure, 
many very fine roots, clear and smooth boundary; 

– 6–(100) cm, parent material, sand, brown  
(10YR 5/3, 10YR 4/3), dry, single grain structure, 
many medium roots in the upper part, few fine 
roots in the lower part; 
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Table 4. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm]   Textural 
class > 2.0 2.0–0.63 0.63–0.2 0.2–0.125 <0,063  

Ah 0–6 0.3 40.4 55.6 3.4 0.3  FS 

C 6–(100) 0.1 41.5 55.9 2.3 0.2  FS 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
pH 

KCl 

CaCO3 

[g∙kg
–1

] 

Ah 0–6 7.25 0.5 14.5 5.4 0 

C 6–(100) 1.90 0.2 9.5 5.4 0 

 

Table 6. Sorption properties 

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ TEB CEC  BS 

[%] 
[cmol(+)∙kg

–1
]  

Ah 0–6 1.138 0.510 0.269 0.370 2.287 2.570  89 

C 6–(100) 0.512 0.247 0.129 0.170 1.058 1.579  67 
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 Profile 3 – Dystric Brunic Folic Arenosol (Aeolic, Hydrophobic, Nechic, Ochric) 

Localization: Brown dune, north slope, inclination 30 , dominantly covered with crowberry 
                        (Empetrum nigrum), 8 m a.s.l., N 53°46’27.0’’  E 7°43’8.8’’ 
Time of dune formation: 60–160 years ago 

 

 
 

 

  

 

Oi 
 
 

AE   
 
 
 

Bw 
 
 
 

C 
 
 
 

Morphology: 

– 5–0 cm, slightly decomposed organic 
material, reddish brown (5YR 6/3, 5YR 5/4), 
dry, clear and smooth boundary; 

– 0–4 cm, humus horizon with albic material, 
sand, light brownish gray (10YR 7/2,  
10YR 6/2), dry, single grain structure, very 
few roots, clear and wavy boundary; 

– 4–25 cm, braunified horizon, sand, brown 
(7.5YR 6/4, 7.5YR 5/4), dry, single grain 
structure, very few roots, clear and smooth 
boundary; 

– 25–(90) cm, parent material sand, very 
pale brown (10YR 7/3, 10YR 8/3), dry, single 
grain structure, very few roots; 
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Table 7. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm]  
Textural 

class > 2.0 
2.0–
0.63 

0.63–0.2 0.2–0.125 <0,063 

Oi 5–0 – – – – – – 

AE 0–4 0.2 30.5 65.1 3.8 0.4 FS 

Bw 4–25 0.1 35.4 61.2 3.1 0.2 FS 

C 25–(90) 0.0 34.7 62.2 3.0 0.1 FS 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
pH 

KCl 

CaCO3 

[g∙kg
–1

] 

Oi 5–0 – – – – – 

AE 0–4 4.6 0.2 23.0 3.5 0 

Bw 4–25 3.0 0.3 10.0 3.8 0 

C 25–(90) – – – 4.2 0 

 

Table 9. Sorption properties 

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ TEB CEC  BS 

[%] [cmol(+)∙kg
–1

]  

Oi 5–0 – – – – – –  – 

AE 0–4 0.190 0.148 0.159 0.278 0.775 2.499  31 

Bw 4–25 0.180 0.173 0.082 0.196 0.631 1.661  38 

C 25–(90) 0.215 0.214 0.105 0.178 0.712 1.779  40 
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 Profile 4 – Histic Gleysol (Arenic) 
Localization: Dune slack between brown dunes, dominantly covered with moor birch (Betula pubescens) 
                        2 m a.s.l., N 53°46’8.4’’  E 7°43’4.1’’ 
Time of dune formation: 160–270 years ago 

 

 
 

 

 
 
 
 
 
 
 
 
 

 

Oi 
 
 

H 
 

Cl 
 
 
 

Cr 
 

 

Morphology: 

– 4–0 cm, slightly decomposed organic material, 
black (5YR 2.5/1), moist, abrupt and smooth 
boundary; 

– 0–17 cm, histic horizon, black (5YR 2.5/1), 
moist, coarse roots, clear and wavy boundary; 

– 17–55 cm, parent material, sand, light 
brownish gray (10YR 6/2), moist, single grain 
structure, redoximorphic features (mottling), 
few roots, clear and wavy boundary; 

– 55–(65) cm, beneath groundwater level, 
parent material, sand, light gray (2.5Y 7/1), wet, 
reductive conditions, single grain structure, 
clear and smooth boundary; 
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Table 10. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm]  
Textural 

class > 2.0 
2.0–
0.63 

0.63–0.2 0.2–0.125 <0,063 

Oi 4–0 – – – – – – 

H 0–17 – – – – – – 

Cl 17–55 0 35.4 61.3 3.2 0.1 FS 

Cr 55–(65) 0 24.5 73.1 2.4 0.0 FS 

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

–1
] 

Nt 

[g∙kg
–1

] 
C/N 

pH 

KCl 

CaCO3 

[g∙kg
–1

] 

Oi 4–0 – – – – – 

H 0–17 347.4 19.3 18 3.0 0 

Cl 17–55 1.2 – – 3.8 0 

Cr 55–(65) – – – 4.0 0 

 

Table 12. Sorption properties 

Horizon 
Depth 
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB 

[cmol(+)∙kg
–1

] 

Oi 4–0 – – – – – 

H 0–17 4.087 4.567 3.018 8.961 20.633 

Cl 17–55 0.791 0.366 0.188 0.511 1.856 

Cr 55–(65) 1.592 0.551 0.136 0.318 2.597 
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Fig. 1. Location 



 
 

 
 

Profile 1 – Calcic Pachic Chernozem (Aric, Siltic) 

Localization: Upper plateau – inclination 2 , arable field, 220 m a.s.l.,                
                        N 48°57'47.7" E 16°52'57.9" 

 

 

 

 

Ap     
 
 
 
 
 
 

Ac 
 
 
 
 
 
 

Ck 
 
 
 

 
 
 
 
 
 
 
 

Morphology: 

– 0–30 cm, ploughed part of chernic horizon, 
colour very dark grayish brown (10YR 3/2), 
slightly moist, strong medium (2–5 mm) granular 
structure, texture silt loam, none rock fragments, 
slightly calcareous – no visible carbonates, firm 
consistency, common roots and earthworms 
channels, abrupt (0–2 cm) horizon boundary; 

– 30–60 cm, chernic horizon; colour very dark 
brown (10YR 2/2), slightly moist, strong medium 
(2–5 mm) granular structure, texture silt loam, 
none rock fragments, slightly calcareous – 
secondary carbonates in form of pseudomycelia, 
firm consistency, common roots and earthworms 
channels diffuse (>15 cm) horizon boundary; 

– 60–(100) cm, calcic horizon; colour light 
yellowish brown (10YR 6/4), slightly moist, weak 
very coarse (>50 mm) blocky structure, texture 
silt loam, none rock fragments, strongly 
calcareous – secondary carbonates in form of 
pseudomycelia, firm consistency, few roots 
channels and earthworms channels; 

 

 

 



 

 

 
 

Table 1. Chemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

–1
] 

pH CaCO3 
[g∙kg

–1
] H2O KCl 

Ap 0–30 13.5 7.0 6.7 0.1 

Ac 30–60 16.5 7.1 6.8 0.1 

Ck 60–100 0.5 7.6 7.1 18.0 

Table 2. Soil texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–0.1 0.1–0.05 
0.05–
0.002 

< 0.002 

Ap 0–30 0 15.3 6.5 55.4 22.8 SiL 

Ac 30–60 0 17.3 6.7 54.1 21.9 SiL 

Ck 60–100 0 16.5 7.4 53.8 22.3 SiL 

Table 3. Soil sorption, nutrition and contaminants content

Horizon 
Depth 
[cm] 

CEC 
[cmol(+)∙kg

–1
] 

BS 
[%] 

P K DDT Pb Cd 

[mg∙kg
–1

] 

Ap 0–30 16.4 94 20 168 0.11 9.6 0.19 

Ac 30–60 17.5 97 24 77 0.05 5.3 0.11 

Ck 60–100 12.1 100 0 55 0 5.1 0.09 



 
 

 
 

Profile 2 – Calcic Chernozem (Aric, Siltic) 

Localization: Upper slope  – inclination 6 , arable field, 205 m a.s.l.,                 
                        N 48°57'54.5" E 16°53'00.9" 

 

 

 

 

Ap     
 
 
 
 
 
 

Ck 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Morphology: 

– 0–30 cm, ploughed chernic horizon, colour very 
dark grayish brown (10YR 3/2), slightly moist, 
strong medium (2–5 mm) granular structure, 
texture silt loam, none rock fragments, slightly 
calcareous – no visible carbonates, firm 
consistency, common roots and earthworms 
channels, abrupt (0–2 cm) horizon boundary; 

– 30–(100) cm, calcic horizon; colour light 
yellowish brown (10YR 6/4), slightly moist, weak 
very coarse (>50 mm) blocky structure, texture 
silt loam, strongly calcareous – secondary 
carbonates in form of pseudomycelia, firm 
consistency, common roots channels and 
earthworms channels; 

 

 

 

 

 



 

 

 
 

Table 4. Chemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

–1
] 

pH CaCO3 
[g∙kg

–1
] H2O KCl 

Ap 0–30 11.6 7.2 6.9 2.0 

Ck 30–(100) 0.9 7.8 7.4 18.0 

Table 5. Soil texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–0.1 0.1–0.05 
0.05–
0.002 

< 0.002 

Ap 0–30 0 16.4 7.0 53.8 22.8 SiL 

Ck 30–(100) 0 16.0 6.8 54.9 22.3 SiL 

Table 6. Soil sorption, nutrition and contaminants content

Horizon 
Depth 
[cm]  

CEC 
[cmol(+)∙kg

–

1
] 

BS 
[%] 

P K DDT Pb Cd 

[mg∙kg
–1

] 

Ap 0–30 14.7 100 18 157 0.09 7.8 0.13 

Ck 30–(100) 11.6 100 0 51 0 5.0 0.03 



 
 

 
 

Profile 3 – Haplic Calcisol (Aric, Siltic) 

Localization: Middle slope – inclination 2 , arable field, 185 m a.s.l.,                 
                         N 48°58'01.5" E 16°53'04.2" 

 

 

 

 

Ap     
 
 
 
 
 
 

Ck 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Morphology: 

– 0–25 cm, ploughed mollic horizon, colour very 
dark grayish brown (10YR 3/3), slightly moist, 
strong medium (2–5 mm) granular structure, 
texture silt loam, none rock fragments, slightly 
calcareous – no visible carbonates, firm 
consistency, common roots and earthworms 
channels, abrupt (0–2 cm) horizon boundary; 

– 25–(100) cm, calcic horizon; colour light 
yellowish brown (10YR 6/4), slightly moist, weak 
very coarse (>50 mm) blocky structure, texture 
silt loam, strongly calcareous – secondary 
carbonates in form of pseudomycelia, firm 
consistency, few roots channels and earthworms 
channels. 

 

 

 



 

 

 
 

Table 7. Chemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

–1
] 

pH CaCO3 
[g∙kg

–1
] H2O KCl 

Ap 0–25 6.9 8.1 7.7 15.6 

Ck 25–(100) 1.0 8.4 7.9 18.0 

Table 8. Soil texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–0.1 0.1–0.05 
0.05–
0.002 

< 0.002 

Ap 0–25 0 16.4 7.0 52.7 23.9 SiL 

Ck 25– (100) 0 13.2 5.6 56.1 25.1 SiL 

Table 9. Soil sorption, nutrition and contaminants content

Horizon 
Depth 
[cm] 

CEC 
[cmol(+)∙kg

–1
] 

BS 
[%] 

P K DDT Pb Cd 

[mg∙kg
–1

] 

Ap 0–25 14.3 100 10 73 0.12 5.6 0.12 

Ck 25–(100) 11.8 100 0 50 0.06 4.0 0.02 



 
 

 
 

Profile 4 – Eutric Colluvic Regosol (Bathyhumic, Panthosiltic) 

Localization: Foot slope – inclination 2 , arable field, 170 m a.s.l.                 
                         N 48°58'06.5" E 16°53'07.6" 

 

 

 

Ap     
 
 
 
 
 
 

Ah1 
 
 
 

 
 
 

Ah2 
 
 
 
 
 
 
 
 

Ah3 
 
 
 
 
 

Acb 

Morphology: 

– 0–30 cm, colour dark yellowish brown  
(10YR 4/4) slightly moist, weak granular 
structure, texture silt loam, none rock fragments, 
moderately calcareous – no secondary 
carbonates visible, friable consistency, common 
roots, abrupt (0–2 cm) horizon boundary, 
colluvial material; 

– 30–90 cm, colour dark yellowish brown (10YR 
4/4) slightly moist, weak coarse (>50 mm)ranular 
structure, texture silt loam, few rock fragments, 
moderately calcareous, friable consistency, 
common roots and earthworm channels, diffuse 
(>15 cm) horizon boundary, colluvial material 
with no stratification features; 

– 90–150 cm, colour dark yellowish brown  
(10YR 4/4) slightly moist, weak coarse (>50 mm) 
granular structure, texture silt loam, none rock 
fragments, moderately calcareous, in some 
depth intervals visible  secondary carbonates 
(lublinite), friable consistency, common roots 
and earthworm channels, diffuse (>15 cm) 
horizon boundary, colluvial material with no 
stratification features; 

– 150–200 cm, colour very dark brown (10YR 
3/3), moist, structure not observed, texture silt 
loam, none rock fragments, slightly calcareous – 
no visible concentrations, gradual (5–15 cm) 
horizon boundary, colluvial material with no 
stratification features; 

– 200–(260) cm, buried chernic horizon, colour 
black (10YR 2/1), moist, structure not observed, 
texture silt loam, none rock fragments, slightly 
calcareous – no visible concentrations, firm 
consistency; 



 

 

 
 

Table 10. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

–

1
] 

pH CaCO3 
[g∙kg

–1
] H2O KCl 

Ap 0–30 8.5 7.4 6.7 7.2 

Ah1 30–90 6.5 7.3 6.8 5.4 

Ah2 90–150 7.9 7.5 7.1 2.5 

Ah3 150–200 12.1 7.6 7.3 2.1 

Acb 200–(260) 20.5 7.6 7.2 0.9 

Table 11. Soil texture  

Horizon Depth [cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–0.1 0.1–0.05 
0.05–
0.002 

< 0.002 

Ap 0–30 0 15.5 9.5 51.6 23.4 SiL 

Ah1 30–90 0 16.3 7.4 54.2 22.1 SiL 

Ah2 90–150 0 16.1 7.8 53.7 22.4 SiL 

Ah3 150–200 0 16.4 7.6 54.6 21.4 SiL 

Acb 200–(260) 0 17.1 2.6 57.1 23.2 SiL 

Table 11. Soil sorption, nutrition and contaminants content

Horizon 
Depth  
[cm] 

CEC 
[cmol(+)∙kg

–1
] 

BS 
[%] 

P K DDT Pb Cd 

[mg∙kg
–1

] 

Ap 0–30 12.1 100 27 113 0 6.5 0.21 

Ah1 30–90 11.7 100 40 85 0.54 7.1 0.27 

Ah2 90–150 12.9 100 14 75 0.21 6.2 0.18 

Ah3 150–200 14.2 100 7 67 0.02 5.3 0.11 

Acb 200–(260) 17.2 97 0 42 0.05 3.0 0.09 



 
 

 
 

Fig. 2. Toposequence of soils in loess region in Ždánice Forest, South-east Czechia 
 



 

 

 
 



 
 

 
 



 
 

Fig. 1. Location 

 

 

   



 
 

Profile 1 – Luvic Calcic Chernozem (Aric, Epiloamic, Clayic, Pachic) 

Localization: fluvial silt, infusion loess, inclination < 3  garden: annual crops, vegetables, 91 m a.s.l.,  
                        N 47°17'29.3" E 21°15'01.1"

 

 
  

 

 
 

 

Ap 
 
 

Ah 
 

 
2ABt 

 
 

2Btg 
 

 
2BCk 

 
 

2BCk2 
 
 

2Ck 

 
 

2C 

 

Morphology: 

– 0–20 cm, black (10YR 2/1), loam, fine granular 
structure, many fine roots, ploughed horizon, 
artefacts (fine brick fragments, <2%); 

– 20–35 cm, Very dark gray (10YR 2/1), clay loam, 
lenticular, strongly compacted structure, many 
fine roots, humus coatings; 

– 35–55 cm, Very dark grayish brown (10YR 2/1), 
fine to medium size strong prismatic structure, 
clay, strong humus coatings; 

– 55–70 cm, Very dark gray (2.5Y 3/1), clay, 
prismatic structure, moderately carbonates, very 
fine soft iron concentrations, clay accumulation; 

– 70–110 cm, Very dark grayish brown (2.5Y 3/2), 
weak structure, clay, strongly carbonated, weak 
humus–clay coatings; 

– 110–130 cm, Light olive brown (2.5Y 4/3), weak 
structure, clay, strongly carbonated, hard 
calcretes; 

– 130–160 cm, Light olive brown (2.5Y 5/4) clay 
loam, strongly carbonated, very fine iron–
manganese concentrations; 

– 160– (180) cm, Light olive brown (2.5Y 5/4) clay 
loam, weakly carbonated; 

  



 
 

Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural class 

> 0.05 0.05–0.002 < 0.002 

Ap 0–20 29.1 34.6 26.3 L 

Ah 20–35 27.2 34.5 38.3 CL 

2ABt 35–55 22.8 32.5 44.7 C 

2Btg 55–70 20.5 34.3 45.2 C 

2BCk 70–110 20.6 34.2 45.2 C 

2BCk2 110–130 20.1 38.8 41.1 C 

2Ck 130–160 24.5 35.8 39.7 CL 

2C 160–(180) 26.0 38.4 35.6 CL 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

ECSE 
[dS/m] 

pH 
[H2O] 

Exchangeable cations 
[cmol(+)∙kg

–1
] CaCO3 

[g∙kg
–1

] 
Ca

+
 Na

+
 

Ap 0–20 17 0.97 6.94 6.94 <0.02 1 

Ah 20–35 15 0.75 7.63 7.63 <0.02 6 

2ABt 35–55 11 1.22 7.74 7.74 <0.02 1 

2Btg 55–70 7 0.93 8.10 8.10 <0.02 11 

2BCk 70–110 3 0.42 8.58 8.58 <0.02 174 

2BCk2 110–130 2 0.39 8.76 8.76 <0.02 161 

2Ck 130–160 2 0.39 8.75 8.75 0.1 117 

2C 160– 2 0.42 8.74 8.74 0.34 85 

 



 
 

 Profile 2 – Hortic Chernozem (Protoclacic, Loamic, Pachic, Prototechnic) 

Localization: fluvial silt, infusion loess, inclination < 3 , garden, orchard, 92 m a.s.l., 
                        N 47°28'74.4" E 21°23'89.9"  

 

 
 

 

 
 

 

Ah1 
 

 
 
 
 

 

 
Ah2 

 
 

 
 

ABh 

 
 
 

B 
 
 

 BCk 
 
 

 

Morphology: 

– 0–40 cm, hortic horizon, part of chernic 
horizon, accumulation of organic matter, silt 
loam, very dark brown (10YR 2/2), slightly 
moist, medium moderate granular structure, 
very fine and common roots, animal pores 
<25%, gradual and smooth boundary; artefacts 
< 5%  

– 40–80 cm, chernic horizon, accumulation of 
organic matter, silt clay loam, brownish black 
(10YR 3/2), slightly moist, fine subangular 
blocky structure, fine and few roots, artefacts 
2–5%, gradual and smooth boundary;  

– 80–100 cm, clay loam, black (10YR 2/1), 
slightly moist, subangular blocky structure, fine 
and common roots, artefacts 2–5%, gradual and 
smooth boundary; 

– 100–120 cm, silt loam, very dark gray  
(10 YR 3/1), subangular blocky structure, fine 
and few roots, artefacts < 2%; 

– 120–(140) cm, protocalcic properties grayish 
brown (10 YR 5/2), silt loam; 

 



 
 

Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

Ah1 0–40 – – – – 1 4 25 35 15 20 SL 

Ah2 40–80 – – – – 1 3 24 29 12 31 SiCL 

ABh 80–100 – – – – 2 3 25 28 12 30 SiCL 

B 100– 120 – – – – 1 4 24 30 14 27 SL 

BCk 120–(140) – – – – 2 5 22 29 13 29 SL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

–1
] 

P2O5 

[g∙kg
–1

] 

NO3
– 

[g∙kg
–1

]
 

ECSE 
µS/cm 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ah1 0–40 25 0.1825 0.0088 192 7.8 7.5 70 

Ah2 40–80 18 0.0707 0.0087 138 8.0 7.5 56 

ABh 80–100 13 0.0377 0.0062 2250 7.9 7.7 50 

B 100– 120 9 0.0150 0.0085 1563 8.1 7.9 124 

BCk 120–(140) 9 0.0149 0.0062 2820 8.3 8.0 182 

 

 

 

 

 

 

 

 

 

 

 

 

  



 
 

 Profile 3 – Hortic Anthrosol (Loamic, Protocalcic) 

Localization: fluvial loess (uf), inclination < 3 , residential area, kitchen garden, 92 m a.s.l.,  
                         N 47°28'19.5" E 21°23'94.2"  

 

 
 

 

 

 

Ap1 
 
 
 
 

Ap2 
 
 
 

Ah1 
 
 
 

Ah2 
 
 

ACl 
 
 
 
 

Clk 

 
 

Morphology: 

– 0–20 cm, plough mollic horizon, hortic horizon, silt 
loam, very dark grayish brown (10YR 3/2), 
subangular blocky structure, animal pores >25%, 
artefacts (fine brick fragments, <2%), gradual and 
smooth boundary;  

– 20–55 cm, plough mollic horizon, hortic horizon, 
silt loam, black (10YR 2/1), subangular blocky 
structure, animal pores >25%, artefacts  <2%, 
bones, gradual and irregular boundary;  

– 55–85 cm, silt loam, black (10YR 2/1), granular 
structure, common soft concretions and 
pseudomycelium of secondary carbonates, animal 
pores <25%; 

– 85–120 cm, black (10YR 2/1),  granular structure, 
common soft concretions and pseudomycelium of 
secondary carbonates; 

– 120–150, grayish brown (10 YR 5/2), transitional 
horizon, silt loam, fine to medium subangular blocky 
structure, common soft concretions and 
pseudomycelium of secondary carbonates 
protocalcic properties; 

– 150–(160) cm, silt loam, grayish brown  
(10 YR 5/2), common secondary carbonates; 

 

  



 
 

Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–20 – – – – 4 7 21 34 15 20 SL 

Ap2 20–55 – – – – 4 5 25 32 14 20 SL 

Ah1 55–85 – – – – 2 5 26 34 13 21 SL 

Ah2 85– 120 – – – – 4 5 20 32 13 26 SL 

ABl 150–(160) – – – – – 4 24 29 14 29 SL 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

–1
] 

P2O5 

[g∙kg
–1

] 

NO3
– 

[g∙kg
–1

]
 

ECSE 

µS/cm 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap1 0–20 24 0.2163 0.0233 216 8.1 7.6 105 

Ap2 20–55 23 0.1971 0.0194 249 8.0 7.5 89 

Ah1 55–85 21 0.1671 0.0292 215 8.0 7.4 53 

Ah2 85– 120 18 0.0713 0.1857 599 8.1 7.5 51 

ABl 150–(160) 12 0.0328 0.1345 1105 8.2 7.8 128 
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Fig. 1. Location 



 
 

Fig. 2. Location of soil profiles. 
(Quaternary surficial deposits: Q3 – Upper 

Pleistocene; lg – glaciolacustrine deposits; Profile 

1 – sand; Profiles 2–5 – silty clay / clayey silt.) 

 

Quaternary surficial deposits. Q3 – Upper 

Pleistocene; gl – glaciolacustrine deposits; sand 

(Profile 1) and silty clay/clayey silt (Profile 2 – 

5). 



 

 
 



 
 

Profile 1 – Amphistagnic Endogleyic Entic Podzol (Abruptic, Arenic, Aric, Drainic, Endoeutric, Endoraptic, 
Bathycalcaric, Mollllic) 

Localization: Glaciolacustrine plain – inclination 2 , arable field, 10 m a.s.l., 
                        N 56°34.014' E 23°42.558' 

 
 

 
 

 

Ap 
 
 
 

Bhs 
 
 
 
 
 

Bs 
 
 
 

Bg 
 
 

2Bg 
 
 
 
 
 

2Btg 
 
 
 

Morphology: 

– 0–32 cm, plough mollic horizon, medium sand, 
gray black (2.5Y 5/1, 2.5Y 2.5/1)

8
, slightly moist, 

weak fine granular structure, common fine and 
medium roots, abrupt and smooth boundary; 

– 32–49 cm, spodic horizon, medium sand, dark 
reddish brown (7.5YR 3/3, 5YR 3/4), moist, 
moderately cemented, medium fine granular 
structure, common medium rounded hard and 
soft sesquioxides concretions, few fine roots, 
gradual and wavy boundary;  

– 49–75 cm, medium sand, yellowish brown  
(10YR 8/6, 10YR 5/8), moist, weakly cemented, 
very weak fine subangular structure, very few fine 
roots, clear and wavy boundary; 

– 75–102 cm, silt loam, greenish gray (10GY 7/1, 
5GY 6/1), wet, very weak and very fine granular 
structure, clear and smooth boundary; 

– 102–137 cm, calcareous material, abrupt 
textural difference and lithic discontinuity, silty 
clay, brown (5YR 5/3, 7.5YR 4/3), wet, moderate 
medium and coarse prismatic structure, few clay 
coatings, very fine and very few roots, clear and 
smooth boundary; 

– 137–(160) cm, argic horizon, calcareous 
material, silty clay, brown (7.5YR 5/4, 7.5YR 5/2), 
wet, moderate medium prismatic structure, many 
clay coatings. 

                                                           
8
 Hereafter – dry/moist. 



 

 
 

Table 1. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] 
Textural 

class >2.0 2.0–1.0 1.0–0.5 0.5–0.25 
0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Ap 0–32 0 0.5 3.5 24.3 49.8 9.0 7 5 1 MS 

Bhs 32–49 0 0.6 3.3 24.8 59.4 5.0 3 1 3 MS 

Bs 49–75 0 0.3 3.8 34.3 54.7 4.0 1 1 1 MS 

Bg 75–102 0 0 0.3 0.8 3.0 24.0 49 16 1 SiL 

2Bg 102–137 1.0 0 0.8 3.0 7.2 3.0 2 15 41 SiC 

2Btg 137–(160) 1.0 0 0.8 3.0 7.2 3.0 2 15 41 SiC 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

–1
] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap 0–32 20.1 6.87 6.66 4.1 

Bhs 32–49 13.7 6.60 6.52 1.3 

Bs 49–75 1.7 5.96 5.60 0 

Bg 75–102 0.6 7.44 6.26 1.8 

2Bg 102–137 1.7 8.03 7.90 116.7 

2Btg 137–(160) 3.0 7.87 7.67 163.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Profile 2 – Epiabruptic Amphiprotostagnic Endostagnic Endoprotocalcic Luvisol (Aric, Amphiclayic, Cutanic, 
Hypereutric, Ochric) 

Localization: Glaciolimnic plain, arable field, 10 m a.s.l., 
                         N 56°32.230' E 23°43.096' 

 
 
 

 

 

Ap 
 
 
 

AE 
 
 
 

Btg1 
 
 
 
 

 
Btg2 

 
 
 
 
 

Bkg1 

 
 
 
 

Bkg2 

 

Morphology: 

– 0–20 cm, plough horizon, silty clay loam, brown 
(7.5YR 6/3, 7.5YR 4/2), dry, coarse and very coarse, 
very strong granular structure, many very fine and 
fine roots, clear and wavy boundary; 

– 20–35 cm, partly plough horizon, clay, brown 
(7.5YR 6/2, 7.5YR 5/3), dry, very coarse strong 
granular structure, many very fine and fine roots, 
clear and wavy boundary; 

– 35–58 cm, argic horizon, clay, olive brown  
(7.5YR 7/3, 2.5YR 4/4), dry, fine moderate 
subangular prismatic structure, pseudomycelium of 
secondary carbonates, protostagnic properties, 
many very fine and fine roots, clear and wavy 
boundary; 

– 58–92 cm, argic horizon, clay, olive brown  
(7.5YR 6/3, 2.5YR 4/4), dry, medium moderate 
prismatic structure, common fine soft and hard 
calcareous concretions, protocalcic and protostagnic 
properties, common very fine roots, clear and 
smooth boundary; 

– 92–139 cm, silt loam, brown (7.5YR 7/3, 7.5YR 
5/4), dry, coarse moderate prismatic structure, 
stagnic properties, very few very fine, soft 
manganese concretions, very few very fine roots, 
clear and smooth boundary; 

– 139–(200) cm, silt loam, brown (7.5YR 7/4, 7.5YR 
5/4), slightly moist, weak, coarse platy structure, 
stagnic properties, very few very fine soft 
manganese concretions; 

  



 

 
 

Table 3. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] 
Textural 

class >2.0 2.0–1.0 1.0–0.5 0.5–0.25 
0.25–
0.125 

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–20 1 0 0 1 1 7 30 29 32 SiCL 

AE 20–35 0 0 0 0 1 6 14 26 52 C 

Btg1 35–58 0 0 0 0 0 1 3 37 59 C 

Btg2 58–92 1 0 0 1 0 0 3 29 67 C 

Bkg1 92–139 0 0 0 1 2 2 5 65 26 SiL 

Bkg2 139–(200) 0 0 0 0 0 0 10 65 24 SiL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap 0–20 8.9 8.11 7.38 31.6 

AE 20–35 5.0 8.16 7.31 12.3 

Btg1 35–58 2.3 8.45 7.47 153.2 

Btg2 58–92 0.5 8.54 7.61 195.9 

Bkg1 92–139 0 8.54 7.68 230.9 

Bkg2 139–(200) 0 8.45 7.88 287.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Profile 3 – Cambic Calcisol (Aric, Endohypocalcic, Ochric, Endoraptic, Episiltic, Protostagnic, Bathyluvic) 
Localization: Glaciolimnic plain, arable field, 20 m a.s.l., 
                        N 56˚30.845’  E 23˚41.664’ 

 
 
 

 

 

Ap     
 
 
 

Bg1 

 
 
 
 
 

Bg2 
 
 
 
 

Bkg 
 
 
 
 
 

2Btg 
 
 
 
 
 

3Bkg1 
 
 
 
 
 

 

Morphology: 

– 0–42 cm, plough horizon, silty clay loam, grayish 
brown (10YR 6/3, 10YR 5/2), dry, strong fine 
subangular prismatic structure, common very fine and 
medium roots, abrupt and smooth boundary; 

– 42–62 cm, cambic horizon, silty clay, brown  
(7.5YR 7/3, 7.5YR 5/3), dry, medium strong 
subangular and angular blocky structure, few clay 
coatings, very few fine hard calcareous concretions, 
very fine and medium common roots, abrupt and 
smooth boundary; 

– 62–88 cm, silt loam, strong brown (10YR 7/4,  
7.5YR 5/6), slightly moist, medium weak granular 
structure, few clay coatings, few fine hard and soft 
manganese concretions, common very fine and 
medium roots, clear and wavy boundary; 

– 88–121 cm, calcic horizon, clay, reddish brown 
(7.5YR 6/4, 5YR 4/4), moist, strong fine subangular 
blocky structure, few clay coatings, many medium 
soft and hard calcareous concretions, 
pseudomycelium of secondary carbonates, very fine 
and very few roots, gradual and wavy boundary; 

– 121–152 cm, argic horizon, silty clay loam, very few 
coarse fragments, reddish brown (7.5YR 8/5,  
7.5YR 5/4), wet, weak fine subangular prismatic 
structure, very few clay coatings, layered, very few 
hard concretions of carbonates, very fine and very 
few roots, gradual and wavy boundary; 

– 152–181 cm, calcaric  material, loam, many coarse 
gravel and stones, light yellowish brown (7.5YR 8/2, 
10YR 6/4), wet, weak fine subangular blocky 
structure, layered, common soft concretions of 
secondary carbonates, gradual and wavy boundary; 

 



 

 
 

Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class >2.0 2.0–1.0 1.0–0.5 0.5–0.25 
0.25–
0.125 

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–42 1 0 1 1 1 6 27 31 32 SiCL 

Bg1 42–62 0 0 0 0 1 1 9 45 44 SiC 

Bg2 62–88 0 0 0 0 1 9 43 22 25 SiL 

Bkg 88–121 3 0 0 0 0 0 9 27 63 C 

2Btg 121–152 2 0 0 1 1 1 11 56 31 SiCL 

3Bkg1 152–181 11 2 3 10 15 17 13 19 21 L 

3Bkg2 181–187 9 1 4 14 16 15 14 19 17 L 

3Ck 187–205 13 2 5 12 22 22 13 11 14 FSL 

3Ck 205–(265) 9 2 4 11 20 21 13 13 17 FSL 

 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

–1
] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap 0–42 10.6 7.54 7.00 4.6 

Bg1 42–62 3.2 7.68 6.67 4.3 

Bg2 62–88 2.4 8.02 7.07 11.6 

Bkg 88–121 2.9 8.43 7.40 160.3 

2Btg 121–152 2.3 8.45 7.71 273.9 

3Bkg1 152–181 2.5 8.60 7.92 267.8 

3Bkg2 181–187 1.0 8.67 8.02 249.8 

3Ck 187–205 0.7 8.75 8.29 268.8 

3Ck 205–(265) 0.6 8.74 8.24 301.0 

 

 

 

 

 

 

 

 

 

 

 



 
 

Profile 4 – Hypereutric Endoluvic Endoalbic Planosol (Aric, Endoclayic, Drainic, Epiloamic, Endoraptic) 
Localization: Glaciolimnic plain, arable field, 16 m a.s.l.,  

                        N 56°30.811'  E 23°41.139' 

 
 

 
 

 

 

Ap       
 
 
 

Eg/A 
 
 
 

Eg/B 
 
 
 
 

Bg 
 
 
 

2Btg1 
 
 
 

2Btg2 
 
 
 

2Bt 

 

Morphology: 

– 0–34 cm, plough horizon, sandy loam, brown 
(7.5YR 5/2, 7.5YR 4/2), slightly moist, medium 
moderate granular structure, common very fine 
and fine roots, gradual and smooth boundary; 

– 34–51 cm, transitional horizon, loamy sand, 
light brown (7.5YR 6/3, 10YR 6/3), slightly moist, 
moderate fine granular structure, few very fine 
and fine roots, gradual and wavy boundary; 

– 51–59 cm, transitional horizon, sandy loam, 
light yellowish brown (10YR 7/3, 10YR 6/4), 
slightly moist, fine and medium weak granular 
structure, very few fine roots, gradual and 
smooth boundary; 

– 59–65 cm, fine sandy loam, strong brown 
(7.5YR 6/4, 7.5YR 5/6), moist, fine and medium 
weak granular structure, very few fine roots, 
gradual and smooth boundary; 

– 65–111 cm, argic horizon, silty clay, dark 
reddish gray (5YR 6/4, 5YR 4/2), moist, fine and 
medium weak granular structure, very few fine 
roots, gradual and smooth boundary; 

– 111–158 cm, argic horizon, silty clay, reddish 
brown (5YR 7/4, 5YR 5/3), moist, fine and 
medium weak granular structure, very few fine 
roots, gradual and smooth boundary; 

– 158–(265) cm, argic horizon, silt loam, brown 
(5YR 7/3, 7.5YR 5/4), moist, fine and medium 
weak granular structure, very few fine roots; 

 
 
 
  

 



 

 
 

Table 7. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] 
Textural 

class >2.0 2.0–1.0 1.0–0.5 0.5–0.25 
0.25–
0.125 

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–34 0 0 2 20 34 19 8 9 8 SL 

Eg/A 34–51 0 1 3 28 36 16 6 5 5 LS 

Eg/B 51–59 0 1 9 14 20 23 21 5 7 SL 

Bg 59–65 0 0 2 16 28 21 21 9 2 FSL 

2Btg1 65–111 0 0 0 1 2 1 8 37 50 SiC 

2Btg2 111–158 0 0 0 0 1 1 5 51 43 SiC 

2Bt 158–(265) 9 0 0 1 2 2 17 57 21 SiL 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap 0–34 11.2 6.81 6.33 3.3 

Eg/A 34–51 3.1 7.17 6.50 4.5 

Eg/B 51–59 2.2 7.10 6.47 2.4 

Bg 59–65 2.0 7.38 6.39 2.8 

2Btg1 65–111 2.8 7.94 7.16 91.4 

2Btg2 111–158 2.2 8.20 7.40 226.6 

2Bt 158–(265) 2.1 8.29 7.63 279.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Profile 5 – Cambic Calcisol (Aric, Ochric, Anosiltic, Katoprotostagnic, Bathyluvic) 
Localization: Glaciolimnic plain, arable field, 20 m a.s.l., 
                        N 56°30.658'  E 23°41.580' 

 
 

 
 

 

 

Ap       
 
 
 

Bwk 
 
 
 

Bkg1 
 
 
 

Bkg2 
 
 
 

2Bk 
 
 
 
 

3Bkg 
 
 

3Ck1 
 
 
 
 

3Ck2 
 

 

Morphology: 

– 0–33 cm, plough horizon, silt loam, brown 
(10YR 7/3, 10YR 4/3), slightly moist, medium 
moderate granular structure, common very fine 
roots, clear and smooth boundary; 

– 33–46 cm, calcic horizon, silt loam, brown 
(10YR 8/3, 7.5YR 5/3), dry, medium moderate 
granular structure, few fine roots, gradual and 
smooth boundary; 

– 46–77 cm, calcic horizon, silt loam, light brown 
(10YR 8/2, 7.5YR 6/3), slightly moist, medium 
weak granular structure, very few fine and 
medium roots, gradual and smooth boundary;  

– 77–116 cm, calcic horizon, loam, brown (10YR 
8/2, 7.5YR 5/3), slightly moist, medium weak 
granular structure, very few fine roots, diffuse 
and smooth boundary; 

– 116–124 cm, calcic horizon, medium sand, 
brown (10YR 8/3, 7.5YR 5/4), slightly moist, 
medium weak granular structure, very few fine 
roots, illuvial lamellae, gradual and smooth 
boundary; 

– 124–138 cm, calcic horizon, loam, brown  
(10YR 8/2, 7.5YR 5/3), moist, medium moderate 
granular structure, very few coarse and fine roots; 

– 138–151 cm, calcareous parent material, 
loamy sand, light yellowish brown (7.5YR 8/3, 
10YR 6/4), slightly moist, medium weak granular 
structure, very few fine and medium roots, 
gradual and smooth boundary;  

– 151–(235) cm, calcareous parent material, fine 
sandy loam, brown (7.5YR 7/3, 7.5YR 5/4), 
slightly moist, medium weak granular structure, 
very few fine and medium roots; 



 

 
 

Table 9. Texture  

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] 
Textural 

class >2.0 2.0–1.0 1.0–0.5 0.5–0.25 
0.25–
0.125 

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–33 1 0 1 2 5 7 26 38 20 SiL 

Bw 33–46 1 0 0 2 7 11 20 39 22 SiL 

Bkg1 46–77 1 0 0 3 10 12 15 36 24 SiL 

Bkg2 77–116 0 0 0 3 12 16 13 29 26 L 

2Bk 116–124 18 2 6 25 34 21 5 3 4 MS 

3Bkg 124–138 3 0 1 5 16 23 14 29 11 L 

3Ck1 138–151 9 1 3 10 37 36 3 4 7 LS 

3Ck2 151–(235) 7 1 4 11 20 26 9 12 18 FSL 

 

 

Table 10. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

–1
] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap 0–33 9.8 7.98 7.33 20.4 

Bw 33–46 6.4 8.40 7.60 313.5 

Bkg1 46–77 0.7 8.59 7.79 364.2 

Bkg2 77–116 0 8.54 7.82 363.9 

2Bk 116–124 0 8.75 8.49 164.7 

3Bkg 124–138 0 8.63 7.93 323.4 

3Ck1 138–151 0 8.78 8.59 203.2 

3Ck2 151–(235) 0 8.69 8.11 290.7 



 
 

Fig. 3. Lithosequence of soils developed from glaciolacustrine deposits 



 

 
 



 
 



 

 
 



 
 



 

 
 

Fig. 1. Location 



 
 

 Profile 1 – Endocalcaric Luvisol (Aric, Cutanic, Epieutric, Loamic, Ochric) 

Localization: Undulating morainic plateau, summit – inclination 3 , arable field, 95 m a.s.l., 
                        N 53°09'20.6" E 17°39'42.9" 

 

 
 

 

 
 

 

Ap 
 
 
 

 
Ap2 

 
 
 

 
Bt 

 
 
 

 
Ck 

 
 
 
 

 

Morphology: 

– 0–20 cm, plough humus horizon, sandy loam, 
dark yellowish brown (10YR 4/4,  
10YR 3/4), slightly moist, medium moderate 
granular structure, very fine and few roots, 
abrupt and smooth boundary; 

– 20–32 cm, plough humus horizon, sandy loam, 
dark yellowish brown (10YR 4/6,  
10YR 3/6), slightly moist, medium moderate 
granular structure, fine and few roots, abrupt 
and smooth boundary;  

– 32–45 cm, argic horizon, loam, brown  
(7.5YR 5/6, 7.5YR 4/4), slightly moist, coarse 
strong angular structure, many clay coatings, 
fine and very few roots, clear and wavy 
boundary; 

– 45–(70) cm, calcaric parent material, sandy 
loam, dark yellowish brown (2.5 Y 5/4,  
2.5 Y 4/4), dry, massive structure, common soft 
concretions of secondary carbonates; 

 

 

 

 

 



 

 
 

Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 2 4 6 6 25 17 10 8 9 15 SL 

Ap2 20–32 3 5 4 7 24 20 9 8 9 14 SL 

Bt 32–45 2 1 4 8 22 14 8 6 14 23 L 

Ck 45–(70) 2 3 3 8 27 17 9 7 11 15 SL 

 

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 0–20 7.4 0.68 11 6.7 5.4 3 

Ap2 20–32 6.9 0.52 13 6.9 6.0 2 

Bt 32–45 – – – 6.8 6.1 2 

Ck 45–(70) – – – 7.3 6.8 67 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC CECclay BS 

[%] [cmol(+)∙kg
–1

] 

Ap 0–20 5.48 0.06 0.12 0.05 5.70 3.77 9.48 45.9 60 

Ap2 20–32 3.23 0.06 0.09 0.05 3.44 3.21 6.65 30.2 52 

Bt 32–45 6.28 0.42 0.27 0.10 7.07 1.50 8.57 37.2 82 

Ck 45–(70) 22.4 0.98 0.35 0.11 23.8 0.0 23.8 159 100 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Profile 2 – Calcic Kastanozem (Aric, Loamic, Pachic) 

Localization: Undulating morainic plateau, upper slope – inclination 15 , grass vegetation on edge of  
                         arable field, 94 m a.s.l., N 53°09'19.5" E 17°39'41.4" 

 

 
 

  
 

 

Ap 
 
 
 
 

Ap2 
 
 
 

Ck 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 0–30 cm, plough mollic horizon, sandy clay 
loam, very dark grayish brown (10YR 4/3,  
10YR 3/2), slightly moist, fine moderate 
subangular structure, very fine and fine common 
roots, abrupt and smooth boundary; 

– 30–50 cm, plough mollic horizon, sandy clay 
loam, dark brown (10YR 5/4, 10YR 3/3), slightly 
moist, medium strong subangular structure, fine 
and few roots, abrupt and irregular boundary; 

– 50–(90) cm, calcic horizon, sandy loam, 
yellowish brown (10YR 7/3, 10YR 5/4), slightly 
moist, medium weak angular structure, common 
soft concretions and pseudomycelium of 
secondary carbonates; 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–30 0 0 4 9 28 15 11 7 6 20 SCL 

Ap2 30–50 0 0 4 10 27 14 11 8 4 22 SCL 

2Ck 50–(90) 4 0 7 10 24 12 10 10 10 17 SL 

 

 

  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 0–30 8.4 0.85 10 7.9 7.5 17 

Ap2 30–50 6.3 0.67 9 8.0 7.5 34 

2Ck 50–(90) – – – 8.4 7.7 151 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Profile 3 – Anocalcaric Endocalcic Luvic Phaeozem (Aric, Loamic, Raptic) 

Localization: Niche, upper slope – inclination 15 , grass vegetation, 86 m a.s.l., 
                        N 53˚09’18.0’’  E 17˚39’39,9’’ 

 

 
 

 

 
 

 

Ak(p)     
 
 
 

 
Ak(p)2 

 
 
 
 

Bt 
 
 
 
 

BC 
 
 
 

2Ck 
 
 
 
 

2Ck2 
 

 

Morphology: 

– 0–20 cm, mollic horizon plough in the past, 
sandy loam, very dark grayish brown (10YR 5/3, 
10YR 3/2), slightly moist, medium moderate 
granular structure, very fine and common roots, 
abrupt and smooth boundary; 

– 20–30 cm, humus horizon plough in the past, 
sandy loam, dark grayish brown (10YR 5/4,  
2.5YR 4/2), slightly moist, coarse strong angular 
structure, fine and few roots, abrupt and smooth 
boundary; 

– 30–50 cm, argic horizon, sandy loam, brown 
(10YR 5/3, 10YR 4/3), slightly moist, coarse 
moderate angular structure, many clay coatings, 
fine and very few roots, clear and wavy 
boundary; 

– 50–80 cm, transitional horizon, sandy loam, 
dark yellowish brown (10YR 6/6, 10YR 4/6), 
slightly moist, medium weak subangular 
structure, gradual and wavy boundary; 

– 80–140 cm, calcaric parent material, silty 
loam, light yellowish brown (10YR 7/3, 10YR 
6/4), slightly moist, fine weak subangular 
structure, layered, common soft concretions of 
secondary carbonates; 

– 140–(150) cm, calcaric parent material, silty 
loam, pale  brown (10YR 8/2, 10YR 6/3), slightly 
moist, fine weak subangular structure, layered, 
common soft concretions of secondary 
carbonates; 

 

 

 



 

 
 

Table 6. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 

Ak(p) 0–20 2 0 4 8 25 20 7 6 14 16 SL 

Ak(p)2 20–30 1 0 5 10 25 21 5 8 11 15 SL 

Bt 30–50 4 0 5 8 30 18 10 7 5 17 SL 

BC 50–80 3 0 6 10 27 20 10 8 5 14 SL 

2Ck 80–140 0 0 1 5 10 10 23 28 7 16 L 

2Ck2 140–(150) 0 0 3 2 2 7 23 40 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 

Ak(p) 0–20 9.6 0.90 10 8.2 7.7 50 

Ak(p)2 20–30 6.1 0.60 10 8.2 7.5 49 

Bt 30–50 2.9 0.30 9 8.5 7.7 38 

BC 50–80 3.0 0.20 12 8.4 7.9 97 

2Ck 80–140 – – – 8.9 8.2 195 

2Ck2 140–(150) – – – 8.6 8.0 179 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Profile 4 – Haplic Phaeozem (Colluvic, Loamic, Lamellic) 

Localization: Niche, medium slope – inclination 13 , grass vegetation, slope 78 m a.s.l.,  
                        N 53°09'17.8"  E 17°39'40.1" 

 

 
 

 

 
 

 

A       
 
 
 

A2 
 
 
 

A3 
 
 
 
 

A4 
 
 
 
 

A5 
 
 
 
 

A6 
 
 
 
 

Morphology: 

– 0–25 cm, mollic horizon, sandy loam, very dark 
grayish brown (10YR 5/3, 10YR 3/2), slightly moist, 
medium moderate granular structure, very fine 
and common roots, clear and smooth boundary; 

– 25–40 cm, horizon, colluvic material,  sandy 
loam, dark brown (10YR 6/3, 10YR 3/3), dry, 
medium moderate granular structure, fine few 
roots, gradual and smooth boundary; 

– 40–80 cm, humus horizon, colluvic material,  
sandy loam, very dark grayish brown (10YR 5/2, 
10YR 3/2), slightly moist, medium weak granular 
structure,  fine and medium very few roots, 
gradual and smooth boundary;  

– 80–100 cm, humus horizon, colluvic material,  
sandy loam, dark yellowish brown (10YR 7/4,  
10YR 4/4), slightly moist, medium weak granular 
structure, fine very few roots, illuvial lamellae, 
diffuse and smooth boundary; 

– 100–140 cm, humus horizon, colluvic material,  
sandy loam, dark grayish brown (10YR 6/2,  
10YR 4/2), slightly moist, medium weak granular 
structure, fine very few roots, illuvial lamellae, 
gradual and smooth boundary; 

– 140–(200) cm, humus horizon, colluvic material,  
sandy loam, dark grayish brown (10YR 3/2,  
10YR 2/1), moist, medium moderate granular 
structure, coarse and fine very few roots; 

 

 



 

 
 

Table 8. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0–25 5 0 3 8 30 18 12 8 4 17 SL 

A2 25–40 0 0 5 10 29 20 12 7 4 13 SL 

A3 40–80 1 0 5 10 30 23 12 8 3 9 SL 

A4 80–100 1 0 5 10 31 25 12 7 3 7 SL 

A5 100–140 1 0 5 10 34 24 13 7 1 6 SL 

A6 140–(200) 0 0 5 10 31 21 9 8 3 13 SL 

 

 

  Table 9. 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 0–25 8.7 0.8 10 8.3 7.7 9 

A2 25–40 7.2 0.7 10 8.2 7.5 7 

A3 40–80 6.3 0.5 11 8.5 7.9 7 

A4 80–100 2.3 0.2 12 8.4 7.7 2 

A5 100–140 2.8 0.1 17 8.4 7.5 2 

A6 140–(200) 6.5 0.5 13 8.0 6.9 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Profile 5 – Haplic Phaeozem (Colluvic, Katoarenic, Epiloamic) 

Localization: Niche, foot slope – inclination 13 , grass vegetation, 72 m a.s.l., 
                        N 53°09'16.8"  E 17°39'39.7" 

 

 
 

 

 
 

 

A       
 
 
 

A2 
 
 
 
 

A3 
 
 
 
 

A4 
 
 
 
 

A5 
 
 
 
 

 
 

 

 

Morphology: 

– 0–10 cm, mollic horizon, sandy loam, very dark 
gray (10YR 5/2, 10YR 3/3), slightly moist, medium 
moderate granular structure, very fine and fine 
common roots, gradual and smooth boundary; 

– 10–30 cm, mollic horizon, colluvial material, 
sandy loam, dark brown (10YR 4/3, 10YR 3/3),  
slightly moist, fine moderate granular structure, 
very fine and fine few roots, gradual and wave 
boundary; 

– 30–105 cm, humus horizon, colluvic material,  
loamy sand, dark yellowish brown (10YR 6/4, 10YR 
4/3), slightly moist, fine and medium weak 
granular structure, fine very few roots, gradual and 
smooth boundary; 

– 105–130 cm, humus horizon, colluvic material,  
sandy loam, dark grayish brown (10YR 6/1,  
10YR 4/2), moist, fine and medium weak granular 
structure, fine very few roots, gradual and smooth 
boundary; 

– 130–(160) cm, humus horizon, colluvic material,  
sandy loam, dark grayish brown (10YR 7/2,  
10YR 4/2), moist, fine and medium weak granular 
structure, fine very few roots; 

 

 

 

 



 

 
 

Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [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 0 0 5 9 33 20 13 7 4 9 SL 

A2 10–30 0 0 5 10 38 20 11 6 2 8 SL 

A3 30–105 0 0 6 11 42 23 7 4 5 2 LFS 

A4 105–130 0 0 4 9 39 22 12 7 3 4 SL 

A5 130–(160) 0 0 5 10 39 21 13 5 4 3 LFS 

 

 

  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 

A 0–10 13.6 1.3 11 7.2 6.7 2 

A2 10–30 5.5 0.5 9 8.4 7.9 14 

A3 30–105 1.1 0.1 6 8.3 7.8 1 

A4 105–130 4.3 0.3 11 8.1 7.3 1 

A5 130–(160) 2.3 0.2 13 8.2 7.6 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Profile 6 – Eutric Murshic Episapric Katohemic Histosol  

Localization: Bottom of the marginal valley – flat 1 , grass vegetation, 66 m a.s.l.,  
                        N 53°09'13.0"  E 17°39'33.2" 

 

 
 

 

 
 

 

Ha       
 
 
 

 
Ha2 

 
 
 

He 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 

 

 

Morphology: 

– 0–25 cm, drained highly decomposed histic 
horizon, very dark grayish brown (10YR 4/3,  
2.5Y 3/2), moist, coarse granular moderate 
structure, fine common roots, gradual and smooth 
boundary; 

– 25–40 cm, highly decomposed histic horizon, 
olive brown (2.5Y 5/3, 2.5Y 4/3), moist, layered 
structure, fine few roots, gradual and smooth 
boundary; 

– 40–(100) cm, moderately decomposed histic 
horizon; very dark grayish brown (10YR 4/3,  
2.5Y 3/2), wet, layered structure, fine few roots. 

 

 

 
 
 
 

 



 

 
 

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 

Ha 0–25 357 29.6 12 6.4 5.7 – 

Ha2 25–40 229 18.4 12 7.2 6.3 176 

He 40–(100) 441 35.2 13 7.0 6.4 32 

  

Table 11. Sorption properties 

Horizon Depth [cm] 
Ca

2+ 
Mg

2+ 
K

+ 
Na

+ 
TEB HA CEC CECclay BS 

[%] [cmol(+)∙kg
–1

] 

Ha 0–25 65.1 3.98 0.155 0.039 69.3 17.7 87.0 – 80 

Ha2 25–40 104 11.5 0.395 0.150 266 14.2 280 – 95 

He 40– (100) 75.1 6.31 0.148 0.082 81.6 22.7 104.3 – 78 
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Fig. 1. Location 



 
 

  Profile 1 – Endocalcaric Endoskeletic Rhodic Endoleptic Luvisol (Clayic, Cutanic, Humic) 
Localization: Silica (Slovak Karst), top of the karstic plateau, beech forest, 515 m a.s.l.;  
                        N 48°33’9.42’’,  E 20°30’19.62’’ 

 

 
 

 

 
 

 

A 
 
 

AB 
 
 

Bt 
 
 

B/R 
 
 
 
 

 

Morphology: 

– 0–4 cm, loam, black (2.5YR 2.5/1), wet, medium 
crumbly structure, many roots, clear and broken  
boundary; 

– 4–23 cm, transitional horizon, silty clay, red 
brown (5YR 4/3), wet, fine angular blocky 
structure, many roots, diffuse and wavy boundary; 

– 23–50 cm, argic horizon, clay, red brown  
(2.5YR 4/4), wet, fine angular blocky structure, 
few roots, gradual and wavy boundary; 

– 50– (90) cm, transition to bedrock, clay, dark red 
(2.5YR 3/6), wet, fine angular blocky structure, 
few roots; 

 

 

 

 

 

 

 



 

 
 

Table 1. Texture  

Horizon 
Depth  

[cm] 

Percentage of fraction [mm] Bulk density 

[g∙m
–3

] 

Pc      

[bulk %] 

RVK  

[bulk %] 

VZK  

[bulk %] 

Ks 

[cm∙day
–1

] 0.05 0.05 – 0.002 <0.002 

A 0–4  36.4 41.3 22.3 1.07 60.0 47.9 9.44 258.7 

A/B 4–23 9.4 44.0 46.6 1.23 52.4 42.1 8.54 54.2 

Bt 23–50 7.2 30.6 62.2 – – – – – 

B/R 50–(90) 11.6 30.6 57.8 – – – – – 

 

Table 2. Chemical and physicochemical properties  

Horizon 
Depth  

[cm] 

pH CEC      

[cmol(+)∙kg
–1

]        

CaCO3 

[g∙kg
–1

] 

H  

[nmol∙kg
–1

]        

OC    

[g∙kg
–1

] 

Nt   

 [g∙kg
–1

] H2O KCl CaCl2 

A 0–4  6.0 5.5 5.7 37.6 0.5 61.7 120.2 9.5 

A/B 4–23 6.1 4.9 5.6 39.2 0.8 38.8 28.3 2.6 

Bt 23–50 6.8 5.4 6.0 38.0 1.9 21.6 11.4 1.3 

B/R 50–(90) 7.9 7.1 7.4 34.1 57.6 2.21 6.4 1.0 

 

Table 3. Content of selected forms of iron and aluminum  

Horizon 
Depth  

[cm] 
Kaolinite Illite Smectite Chlorite Mix structure Q clast. 

A/B 4–23 +++ ++ + * – Q 

Bt 23–50 +++ ++ + – – Qh 

+++ Predominance, ++ substantial representation, + present, * admixture, Q silica, h hematite 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Profile 2 – Chromic Endostagnic Luvisol (Aric, Clayic, Ochric) 
Localization: Gemerská Hôrka (Skalické polje), summit of local hill in the polje, arable land, 271 m a.s.l.;  

                         N 48°32’41.86’’, E 20°21’15.23’’ 

 

 
 

 

 
 

 

   Ap 
 
 

Bt 
 
 

Btg 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 0–20 cm, silty clay loam, dark brown  
(7.5YR 3/4), wet, fine angular blocky structure, 
few roots, clear and smooth boundary; 

– 20–50 cm, argic horizon, clay, red (2.5YR 4/6), 
wet, medium angular blocky structure, very few 
roots, clear and smooth boundary; 

– 50–(120) cm, argic horizon with stagnic 
conditions, clay, dark red (2.5YR 3/6, 7.5YR 4/3), 
wet, medium prismatic structure, few oximorphic 
mottles, none roots; 

 

 

 



 

 
 

Table 4. Texture  

Horizon 
Depth  

[cm] 

Percentage of fraction [mm] Bulk density 

[g∙m
–3

] 

Pc      

[bulk %] 

RVK  

[bulk %] 

VZK  

[bulk %] 

Ks 

[cm∙day
–1

] >0.05 0.05 – 0.002 <0.002 

Ap 0–20  11.4 51.2 37.4 1.59 40.2 34.6 3.98 33.9 

Bt 20–50 7.7 37.3 55.0 1.48 45.4 37.9 5.71 21.2 

Btg 50–(120) 7.6 40.1 52.3 1.53 44.9 36.6 7.39 22.2 

 

Table 5. Chemical and physicochemical properties  

Horizon 
Depth  

[cm] 

pH CEC      

[cmol(+)∙kg
–1

]        

CaCO3 

[g∙kg
–1

] 

H  

[nmol∙kg
–1

]        

OC     

[g∙kg
–1

] 

Nt   

 [g∙kg
–1

] H2O KCl CaCl2 

Ap 0–20  6.2 5.1 5.65 25.8 <0.5 27.8 15.6 1.7 

Bt 20–50 6.5 5.1 5.89 28.4 0.6 19 6.1 1.0 

Btg 50–(120) 6.7 5.3 6.11 23.1 0.7 17.6 5.7 0.9 

 

Table 6. Content of selected forms of iron and aluminum  

Horizon 
Depth  

[cm] 
Kaolinite Illite Smectite Chlorite Mix structure Q clast. 

Ap 0–20  +++ +++ ++ * * Q 

Bt 20–50 +++ ++ ++ * – Q 

Btg 50–(120) +++ ++ ++ – – – 

+++ Predominance, ++ substantial representation, + present, * admixture, Q silica 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 Profile 3 – Chromic Katostagnic Luvisol (Clayic, Episiltic, Cutanic, Bathydensic, Ochric) 
Localization: Tornaľa – Stárňa (Rimavská basin), river terrace of Slaná river, arable land (close to area with  
                        surface mining of gravelsands with 5–7 m high profile in terrace sediments), 196 m a.s.l.;  
                        N 48°26’37.46’’, E 20°20’54.10’’ 

 

 
 

 

 

 

Ap     
 
 

Btg1 
 
 
 
 

Btg2 
 
 
 

2BC 
 
 
 

 
 

 

Morphology: 

– 0–25 cm, silt loam, brown (10YR 4/3), wet, fine 
angular blocky structure, common roots, gradual 
and smooth boundary; 

– 25–50 cm, argic horizon with stagnic con–
ditions, silty clay, brown (10YR 4/3, 5YR 4/4), 
wet, medium angular blocky structure, few 
oximorphic mottles, few roots, gradual and wavy 
boundary; 

– 50–120 cm, argic horizon with stagnic 
conditions, silty clay, red brown (2.5YR 3/6,  
7.5YR 4/3), wet, medium prismatic structure, few 
oximorphic mottles, few roots; 

– 120–(150) cm, fluvial deposits, gravel, medium 
subangular weak/single grain structure; 



 

 
 

Table 7. Texture  

Horizon 
Depth  

[cm] 

Percentage of fraction [mm] Bulk density 

[g∙m
–3

] 

Pc      

[bulk %] 

RVK  

[bulk %] 

VZK  

[bulk %] 

Ks 

[cm∙day
–1

] >0.05 0.05 – 0.002 <0.002 

Ap 0–25 16.3 57.7 26.0 1.41 46.57 24.55 10.06 74.53 

Btg1 25–50 13.0 45.9 41.0 1.54 42.55 34.73 6.08 88.78 

Btg2 50–120 15.2 42.6 42.2 1.60 41.01 35.37 4.74 41.02 

 

Table 8. Chemical and physicochemical properties  

Horizon 
Depth  

[cm] 

pH CEC      

[cmol(+)∙kg
–1

]        

CaCO3 

[g∙kg
–1

] 

H  

[nmol∙kg
–1

]        

OC     

[g∙kg
–1

] 

Nt   

 [g∙kg
–1

] H2O KCl CaCl2 

Ap 0–25 6.3 5.4 5.5 22.1 <0.5 24.1 14.8 1.7 

Btg1 25–50 6.5 5.1 5.9 28.7 <0.5 19 6.5 1.0 

Btg2 50–120 6.7 5.3 6.1 26.9 <0.5 14.8 5.3 0.9 

 

Table 9. Content of selected forms of iron and aluminum  

Horizon 
Depth  

[cm] 
Kaolinite Illite Smectite Chlorite Mix structure Q clast. 

Ap 0–25 ++ +++ ++ * + Q 

Btg1 25–50 ++ +++ + * – Q 

Btg2 50–120 ++ +++ + – – Q 

+++ Predominance, ++ substantial representation, + present, * admixture, Q silica 

 

 



 
 

Fig. 2. Localization of Soil profiles 



 

 
 

Fig. 3. Topo-lithosequence of Luvisols  



 
 

http://www.fao.org/3/a–i3794e.pdf. 

 DOI: 10.1127/0941–2948/2006/0130. 

 

http://www.fao.org/3/a-i3794e.pdf
http://dx.doi.org/10.1127/0941-2948/2006/0130


 

 
 

Fig. 1. Location of the Villány Hills 



 
 

 Profile 1 – Endocalcaric Cambisol (Siltic, Ochric) 

Localization: Southern slope – inclination 10 , under closed canopy forest, 205 m a.s.l., 
                         N 45°52'45.19" E 18°18'57.67" 

 

 
  

 

 
 

Ah 
 
 
 

 
Bw 

 
 
 

BC 
 

 
 

C 
 
 
 
 

 

 
Morphology: 

– 0–10 cm humus horizon, silt loam, very dark 
grayish brown (10YR 3/2 – moist) angular–
subangular, blocky and granular fine–very fine 
structure, many roots, gradual and smooth 
boundary;  

– 10–40 cm, cambic horizon, silt loam, dark 
yellowish brown (10YR 3/4 –  moist), angular–
subangular blocky, fine structure, few roots, 
gradual and smooth boundary; 

– 40–65 cm, transitional horizon, silt loam, dark 
yellowish brown (10YR 4/4 – moist), angular 
blocky, medium structure, few roots, gradual and 
smooth boundary; 

– 65–(80), parent material, loess, silt loam, light 
olive brown (2.5 Y 5/4 – moist), angular blocky, 
fine–medium structure; 

 
 

  

 

  



 
 

Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class 2.0–0.5 0.5–0.2 0.2–0.1 
0.1–
0.05 

0.05–
0.02 

0.02–
0.01 

0.01–
0.005 

0.005– 
0.002 

0.002– 

0.001 
<0.001 

Ah 0–10 0.0 0.0 5.4 11.3 41.6 17.8 9.4 5.7 2.8 6.0 SiL 

Bw 10–40 0.0 0.0 2.1 8.6 34.6 12.6 8.2 9.2 5.6 18.9 SiL 

BC 40–65 0.0 0.0 5.8 5.3 36.4 17.4 9.7 7.9 5.2 12.3 SiL 

C 65–(80) 0.0 0.0 2.8 8.7 43.6 20.3 9.4 6.7 2.3 6.2 SiL 

 

 

Table 2. Chemical and physicochemical properties  

Horizon 
Depth 
[cm] 

OC 
[g∙kg

–1
] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ah 0–10 85.1 7.0 6.8 1.53 

Bw 10–40 9.3 7.4 6.9 1.44 

BC 40–65 8.4 7.6 7.1 1.93 

C 65–(80) 5.2 8.0 7.5 2.58 

 



 
 

 Profile 2 – Somerirendzic Leptosol (Humic, Siltic)  

Location: karstic surface with limestone blocks on surface, edge of a quarry, summit, inclination 3 , 191 m a.s.l., 
                  N 45°53'06.2" E 18°13'53.7" 

 

 
 

   

Ah 
 
 
 

ABw 
 
 
 

 
R 

CR 
 
 
 

R 

 
 
 
 

 

Morphology: 

– 0–15 cm, shallow humus rich horizon mollic, silt 
loam, dark brown (7.5YR 3/2), slightly moist, 
medium moderate granular structure, very fine 
abundant  roots, gradual and smooth boundary; 

– 15–28 cm, cambic horizon with high content of 
calcium carbonates, silt loam, dark brown  
(7.5YR 3/3), slightly moist, medium moderate 
granular structure, fine abundant roots, abrupt 
and smooth boundary;  

– 28–42 cm, bedrock, (limestone); 

– 42– 65 cm, cambic horizon, silt loam, brown 
(5.5YR 4/8, 7.5YR 4/4), slightly moist, coarse 
strong angular structure, many clay coatings, fine 
and very few roots, clear and wavy boundary; 

– 65 cm, bedrock (limestone, dolomite); 

 

Heterogeneous spatial distribution due to 
limestone outcrops: Alternative horizonation:  
Ah, ABw, C, BwC, R 

 

  



 
 

Table 3. Texture of profile 2 

Horizon 
Depth 
[cm] 

Percentage share of fraction [mm] 
Textural 

class 2.0–0.5 0.5–0.2 0.2–0.1 
0.1–
0.05 

0.05–
0.02 

0.02–
0.01 

0.01–
0.005 

0.005– 
0.002 

0.002– 

0.001 
<0.001 

Ah 0–15 3.5 5.5 6.3 13.3 23.2 15.0 14.5 13.6 4.4 0.7 SiL 

ABw 15–28 2.0 10.2 5.6 13.4 22.6 14.5 13.8 13.0 4.3 0.64 SiL 

CR 42–65 10.8 3.2 0.5 5.2 14.3 23.7 26.1 11.3 3.2 1.8 SiL 

 

Table 4. Chemical and physicochemical properties of profile 2 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

–1
] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ah 0–15 7.22 7.7 7.2 280.2 

ABw 15–28 2.75 7.8 7.2 333.5 

CR 42–65 0.13 8 7.4 804.6 

 

  



 
 

 Profile 3 – Haplic Luvisol (Aric, Colluvic, Cutanic, Humic, Pantosiltic, Protocalcic)  

Localization: Mid slope – inclination 5 , fallow, formerly vineyard, 154 m a.s.l., 
                        N 45˚52’23.6’’  E 18˚19’11.2’’ 

 

 
 

  
 

 

Ap 
 
 

 
 

Ah 
 

 
 

Ah2 
 
 
 

Btg 
 
 
 
 
 

Bw 
 
 
 

C 
 

 

Morphology: 

– 0–20 cm, humus horizon, colluvial material, 
silt loam, dark yellowish brown (10YR 3/4 –  
moist), angular–polyhedric blocky, platy, fine to 
medium, strong, compacted structure, distinct 
carbonates, clear and smooth boundary; 

– 20–40 cm, humus horizon, colluvial material, 
silt loam, dark yellowish brown (10YR 3/4 – 
moist), angular–subangular blocky fine–very 
fine structure, clear and smooth boundary; 

– 40–55 cm, humus horizon, colluvial material, 
silt loam,  dark yellowish brown (10YR 3/4 – 
moist), angular blocky, fine structure, clear and 
smooth boundary; 

– 55–165 cm, argic horizon, colluvial material, 
silt loam, stagnic pattern – dark yellowish 
brown, dark brown, very dark grayish brown 
(10YR 4/4, 10YR 3/3, 10YR 3/2 – moist) angular 
blocky, fine to medium structure, clear and 
smooth boundary; 

– 165–200 cm, colluvial material, silt loam, dark 
yellowish brown (10YR 4/4 – moist), angular 
blocky, fine to medium structure, gradual and 
smooth boundary; 

– 200–(220) cm, silt loam, light olive brown  
(2.5 Y 5/4 – moist), distinct carbonates;  

 

 

  



 
 

Table 5. Texture of profile 3 

Horizon 
Depth 

[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 
2.0–
0.63 

0.63–
0.2 

0.2–0.1 
0.1–
0.05 

0.05–
0.02 

0.02–
0.01 

0.01–
0.005 

0.005–
0.002 

< 0.002 

Ap 0–20 0.00 0.00 13.0 5.6 14.5 28.7 13.7 11.7 8.9 3.9 SiL 

Ah 20–40 0.00 0.00 11.2 15.9 19.0 27.4 9.8 8.0 5.9 2.8 SiL 

Ah2 40–55 0.00 0.00 5.3 9.2 17.5 31.8 13.6 10.9 7.9 3.8 SiL 

Bt 55–165 0.00 0.00 5.2 7.3 4.3 32.1 13.9 11.5 8.7 4.0 SiL 

Bw 165–200 0.00 0.00 0.4 3.7 19.7 36.2 14.8 11.8 8.8 4.6 SiL 

C 200–(220) 0.00 0.00 0.3 3.9 20.2 35.8 15.0 12.0 8.4 4.4 SiL 

 

Table 6. Chemical and physicochemical properties of profile 3 

Horizon 
Depth 
[cm] 

OC 
[g∙kg

–1
] 

P 
[mg∙kg

–1
] 

Conductivity 
[μS/cm] 

Salts 
[m/m%] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap 0–20 16.1 1070 344 0.03 7.1 7.4 89.6 

Ah 20–40 14.0 741 314 <0.02 7.2 6.9 110.0 

Ah2 40–55 11.1 592 311 <0.02 7.2 7.5 123.7 

Bt 55–165 10.5 – 323 <0.02 7.2 6.9 90.9 

Bw 165–200 10.3 – 310 <0.02 7.1 7.4 79.4 

C 200–(220) – – 306 <0.02 7.9 7.5  

 

  



 
 

 Profile 4 – Calcaric Luvisol (Aric, Colluvic, Cutanic, Humic, Pantosiltic)  

Location: foot slope – inclination 3 , vineyard, slope 124 m a.s.l., 
                        N 45°52'05.6"  E 18°18'34.4" 

 

 
  

 

 

 

Ap       
 

 
Ah 

 
 

 
Bt 

 

 
 

Ck 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

Morphology: 

– 0–20 cm silt loam, brown (10YR 4/3 – moist), 
strong angular blocky/granular fine structure, very 
few roots, clear and smooth boundary; 

– 20–60 cm, horizon, colluvic material, sandy silt 
loam, brown (10YR 4/3 moist), strong angular 
blocky structure, few roots, clear and smooths 
boundary; 

– 60–140 cm, argic horizon with distinct and 
common cutans, silt loam, brown (7.5 YR 4/4 – 
moist) strong angular blocky structure, very few 
roots; 

– 140–(160) cm, parent material with primary and 
secondary carbonates, silt loam, brown (7.5 YR 4/4 
– moist) medium angular blocky structure, very few 
roots; 

 

 

  



 
 

Table 7. Texture of profile 4 

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 
2.0–
0.63 

0.63–
0.2 

0.2–0.1 
0.1–
0.05 

0.05–
0.02 

0.02–
0.01 

0.01–
0.005 

0.005–
0.002 

< 0.002 

Ap 0–20 0.00 0.00 0.00 1.0 10.4 29.8 21.3 19.3 13.3 4.9 SiL 

Ah 20–60 0.00 0.00 0.00 2.4 18.5 37.8 16.0 12.3 8.9 4.1 SiL 

Bt 60–140 0.00 0.00 0.8 2.6 14.3 34.2 17.3 14.5 11.1 5.2 SiL 

Ck 140–(160) 0.00 0.00 0.3 4.0 20.2 35.8 14.9 12.0 8.4 4.4 SiL 

 

 

Table 8. Chemical and physicochemical properties of profile 4 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

–1
] 

Conductivity 
[μS/cm] 

pH CaCO3 

[g∙kg
–1

] H2O KCl 

Ap 0–20 18.3 326 6.8 6.7 52.4 

Ah 20–60 12.9 322 6.8 7.0 62.2 

Bt 60–140 11.5 324 6.8 6.5 62.6 

Ck 80–100 4.3 214 6.5 6.1 72.2 
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Fig. 1. Location 



 

 
 

Profile 1 – Eutric  Anocolluvic  Skeletic  Regosol (Nechic, Ochric, Siltic) 
Localization: Transition between ravine bottom and slope, mixed colluvial material, next to the dry 

riverbed, inclination 4 , mixed beech, alder and ash forest, 335 m a.s.l., N 46°04'47.0" E 
14°26'07.9" 

 
 

 
 

 

Ah 
 
 
 
 

 
AC 

 
 
 

C1 
 
 

C2 
 
 
 
 

 
 

 

Morphology: 

– 0–25 cm, ochric horizon, loam, dusky red  
(2.5YR 3/2, moist), slightly moist, moderate 
subangular structure, soft consistency, common 
roots, gradual boundary, many rounded coarse 
fragments, colour comes mainly from purplish 
Permian sandstone; 

– 25–35 cm, loam, yellowish red (5YR 4/6, moist), 
slightly moist, moderate subangular structure, soft 
consistency, common roots, gradual boundary, 
many rounded coarse fragments; 

– 35–50 cm, silty loam, yellowish brown  
(10YR 5/6), slightly moist, weak subangular 
structure, many rounded coarse fragments; 

– 50–(60) cm, dominant rounded coarse 
fragments of mainly siliceous Permian sandstone 
(75%) and Triassic limestone (25%); 

 



 
 

Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class 2-0,2 
0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

Ah 0–25 16 34 6 29 15 L 

AC 25–35 17 35 15 22 11 L 

C1 35–50 37 30 23 8 2 SL 

C2 50–(60) 46 34 17 2 1 LS 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

A 0–25 5.1 6.3 16 

AC 25–35 6.6 6.5 7 

C1 35–50 7.0 6.5 – 

C2 50–(60) 14 6.6 – 

 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

A 0–25 20.8 24.6 84.6 

AC 25–35 18.8 22.5 83.6 

C1 35–50 – – – 

C2 50–(60) – – – 

 

  



 

 
 

 Profile 2 – Eutric Dolomitic Skeletic Lithic Leptosol (Nechic, Protic) 
Localization: Very steep lower slope (local change), inclination 45°, hard Triassic dolomite, heavy erosion, 

beech and spruce forest, 350 m a.s.l., N 46°04'37.9" E 14°26'07.1" 

 

 
  

 

 
 

OC 
 
 
 
 
 
 
 

 
R 

 
Morphology: 

– 0–7 cm, extremely shallow, 10YR 2.5/1 (very 
dark brown, moist), sandy loam, granular, 
weakly developed structure, common fine roots, 
extreme content of coarse fragments (fresh 
angular gravel, > 75%), coarse fragments are 
common as a surface cover (heavy sheet 
erosion), abrupt and irregular boundary, very 
strongly calcareous (dolomite), OM is raw and 
poorly decomposed; 

– 7–(50) cm, compact Triassic dolomite, slightly 
cracked at the contact; 

 

  



 
 

Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

OC 0–7 45 23 25 6 1 SL 

R 7–(50) – – – – – – 

 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

OC 0–7 230 6.8 140 

R 7–(50) – – – 

 

 

Table 6. Sorption properties 

Horizon 
Depth  
[cm] 

TEB CEC BS 
[%] [cmol(+)∙kg

–1
] 

OC 0–7 35.2 42.5 82.7 

R 7–(50) – – – 

 

 

  



 

 
 

 Profile 3 – Dolomitic Leptic Rendzic Phaeozem (Hyperhumic, Loamic) 
Localization: Steep middle slope, inclination 18°, hard Triassic dolomitic limestone, beech forest with some 

meadows, 390 m a.s.l., N 46°04'39.6" E 14°25'59.3" 

 

 
 

 

 

 

A1 
 
 
 
 

 

AB 
 
 
 
 

AC 
 
 
 
 

 
R 

Morphology: 

– 0–18 cm, mollic horizon, silty clay loam, dark 
reddish brown (7.5YR 3/3, moist), slightly moist, 
strong subangular blocky structure, slightly hard 
consistency, gradual and smoot boundary, 
common angular coarse fragments, few fine 
roots; 

– 18–27, mollic horizon, clay loam, dark reddish 
brown (2.5YR 3/3, moist), slightly moist, strong 
subangular blocky structure, slightly hard 
consistency, gradual and smoot boundary, many 
angular coarse fragments, few fine roots; 

– 27–33, mollic horizon, clay loam, brown  
(7.5YR 4/2, moist), slightly moist, strong 
subangular blocky structure, slightly hard 
consistency, clear and wavy and smoot 
boundary, abundant angular coarse fragments, 
few fine roots; 

– 33–(60) cm, compact Triassic dolomitic 
limestone, slightly cracked at the contact; 

 

 

  



 
 

Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

A1 0–18 4 17 13 31 35 SCL 

A2B 18–27 6 19 14 31 30 CL 

A3C 27–33 16 24 17 15 28 CL 

R 33–(60) – – – – – – 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

A1 0–18 42 7 98 

A2B 18–27 45 7.5 95 

A3C 27–33 53 7.5 92 

R 33–(60) – – – 

 

 

Table 9. Sorption properties 

Horizon 
Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

A1 0–18 57.8 61.6 94.0 

A2B 18–27 61.6 64.3 95.8 

A3C 27–33 54.8 58.0 94.6 

R 33–(60) – – – 

 

 

  



 

 
 

 Profile 4 – Endodolomitic Epileptic Luvisol (Neocambic, Cutanic,Epidystric, Anoloamic, Ochric) 
Localization: karstic, levelled part of the middle slope, undulating, partly colluvic, inclination 0°, hard 

Triassic dolomite, beech forest, 370 m a.s.l., N 46°04'57.1" E 14°26'02.0" 

 

 
  

 

 
 

O 
 

A 

 

 

 

 

Bw 

 

 

 

 

Bt 

 

 

 

 
 

BtC 
 
 
 
 
 

R 

 
Morphology: 

– 2–0 cm, decomposed and dried beech leaves 
(Fagus sylvatica); 

– 0–10 cm, ochric, silty loam, brown (7.5YR 4/3, 
moist), slightly moist, very few medium gravel 
angular–subrounded slightly weathered coarse 
fragments; moderate nutty subangular blocky 
structure, soft consistency, common fine roots, 
clear and smooth boundary; 

– 10–31 cm, silty loam, yellowish brown  
(10YR 5/6, moist), slightly moist, very few fine 
gravel, angular–subrounded slightly weathered 
coarse fragments; moderate subangular blocky 
structure, friable consistency, common fine and 
medium roots, gradual and smooth boundary; 

– 31–41 cm, argic horizon, silty clay loam, strong 
brown (7.5YR 5/6, moist), slightly moist, very few 
fine gravel, angular–subrounded slightly 
weathered coarse fragments; strong subangular 
blocky structure, firm consistency, common fine 
and medium roots, gradual and smooth 
boundary; 

– 41–44 cm, silty clay loam, strong brown  
(7.5YR 5/6, moist), slightly moist, many fine 
gravel, angular–subrounded slightly weathered 
coarse fragments; strong subangular blocky 
structure, firm consistency, few medium roots, 
clear and wavy boundary; 

– 44–(60) cm, compact Triassic dolomite, 
moderately weathered (dolomitic sand and silt) 
and slightly cracked at the contact; 

 

 



 
 

Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

O 2–0 – – – – – – 

A 0–10 4 7 20 58 11 SL 

Bw 10–31 6 8 18 54 14 SL 

Bt 31–41 5 10 13 45 27 SCL 

BtC 41–44 12 8 9 43 28 SCL 

R 44–(60) – – – – – – 

 

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[%] 

O 2–0 – – – 

A 0–10 9 6.2 27 

Bw 10–31 2 6.3 6 

Bt 31–41 8 6.9 2 

BtC 41–44 15 7.4 – 

R 44–(60) – – – 

 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

O 2–0 – – – 

A 0–10 8.8 19.1 46.1 

Bw 10–31 7.3 17.9 40.7 

Bt 31–41 14.3 21.0 68.3 

BtC 41–44 16.4 22.4 73.3 

R 44–(60) – – – 
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Fig. 2. Topography and one of the side valley 
entering the hills (Blaž Repe) 

 

Fig. 3. View of the foot slopes landscape  
(Blaž Repe) 

 



 
 

Fig. 4. Connection between chronological base and pedosequence (an example of Krško Polje and its 
surroundings) (Stritar, 1991)

 

 

 



 

 
 

 

 

Fig. 5. Mosaic pattern of soil groups on carbonate rocks 

±



 
 

 parent material topography 
soil group 
(part of the soil sequence) 

land use 

 conglomerate undulating deep, acid Luvisols 
acidophilous Fagus sylvatica or 
Pinus sylvestris forest 

 carbonate gravel flat, river terraces Skeletic Eutric Leptosol fileds  

 
fine, clay and silt 
sediments 

flat deep, acid Stagnic Luvisols 
meadows or Pinus sylvestris 
forest 

 
fine, clay and silt 
sediments, with deeper 
ground water 

alluvial plain Stagnosols and Gleysols meadows and poor fields 

 
fine, clay and silt 
sediments, with shallow 
ground water 

flood plain Gleysols, Fluvisols 
wet forest (Salix Alba, Fraxinus 
excelsior and Alnus sp.) and 
meadows 

 colluvium foot slope Regosols and Stagnosols 
moist forest (Acer sp., Fraxinus 
excelsior, Ulmus sp.) 

 dolomite / limestone irregular slope 
mosaic pattern of Rendzic 
Leptosols, Chromic Cambisols 
and occasionally Haplic Luvisols 

beech forest (Fagus sylvatica 
with Hacquetia epipactis or 
Lamium orvala) 

 dolomite / limestone 
karstic, 
undulating 

mosaic pattern of Haplic Luvisols, 
Chromic Cambisols, Phaeozems 
and occasionally Rendzic 
Leptosols 

beech forest (Fagus sylvatica 
with Acer pseudoplatanus and 
Abies alba) 

 
Fig. 6. Soil sequences in the foot of the Polhograjsko hills



 

 
 

 

 

 

 

 

 



 
 

Fig. 7. Rapidly growing suburban residential areas at foot of the Polhograjsko hills (A. Jesenšek)



 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Fig. 1. Location 



 
 

Profile K2 – Spolic Technosol (Alcalic, Epiarenic, Endoloamic, Protocalcic, Fluvic, Hyperartefactic, Laxic,  
                      Vitric) 
Location: an abandoned, unreclaimed quarter of the settling pond near the “Pątnów” TPS, after closure 

used as a place for evaporation of alkaline waters from TPS,  a flat surface, 88 m a.s.l., 
N 52°17'59,2", E 18°12'05,4" 

 
 
       Morphology: 

  C  – 0–16 cm, a yellowish chalky calcareous material 
weakly laminated, pale brown (2.5Y 7/4), slightly 
moist, very friable to friable consistence, crumbly 
structure, few roots, abrupt boundary; 

2C – 16–32 cm, dark gray (2.5Y 4/1), slightly moist, 
very friable to friable consistence, weak crumbly 
structure, few roots, clear boundary; 

3C – 32–50 cm, gray (2.5Y 6/1), slightly moist, friable 
consistence, single grain structure, very few 
roots, clear boundary, an ash material, clearly 
laminated; 

4C – 50–110 cm, very dark gray (GLEY1 3/N), slightly 
moist, firm consistence, platy / angular blocky 
structure, very few roots, clear boundary,  
a laminated material with alternating silty and 
sandy layers, little (a few mm) fragments of 
unburned lignite occurred in the horizon; 

5C – 110–(115) cm, gray (2.5Y 5/1), slightly moist, 
very firm consistence, angular blocky / platy / 
single grain structure, none roots, a sandy ash 
material containing thin (a few mm) layers of fine 
material; 

 
 
 
 
 
 
 
 
 
 



 
 

Table 1. Texture of profile K2 

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–1.0 1.0–0.5 
0.50–
0.25 

0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

C 0–16 0 –  –  –  –  –  –  –  –  – 

2C 16–32 1.2 1 9 30 43 10 4 3 0 S 

3C 32–50 0.7 0 15 42 39 3 1 0 0 S 

4C 50–110 8.1 0 1 4 21 25 25 22 2 SL 

5C 110–(115) 29.7 –  –  –  –  –  –  –  –  – 

 

 
Table 2. Chemical and physicochemical properties of profile K2 

Horizon Depth [cm] 
OC 

[g∙kg
–1

] 

Nt 

[g∙kg
–1

] 
C/N 

St  

[g∙kg
–1

] 
pHKCl 

CaCO3 

[g∙kg
–1

] 

Phosphate 
retention 

(%) 

C 0–16 – 0.6 – 6.4 10.3 827 – 

2C 16–32 0 0.2 – 1.1 9.8 33 67.9 

3C 32–50 0 0 – 1.3 10.7 6 31.1 

4C 50–110 0 0 – 9.0 10.5 62 61.3 

5C 110–(115) 0 0 – 2.7 11.7 17 92.8 

 

 
Table 3. Sorption properties of profile K2 

Horizon Depth [cm] 
Ca

2+ 
Mg

2+ 
K

+ 
Na

+ 
TEB HA CEC BS 

[%] [cmol(+)∙kg
–1

] 

C 0–16 247.1 0.7 1.2 1.4 250.4 0.2 250.6 99.9 

2C 16–32 26.4 2.3 2.2 1.0 31.8 0.0 31.8 100 

3C 32–50 7.7 2.6 0.9 0.3 11.5 0.0 11.5 100 

4C 50–110 139.0 13.2 3.3 4.0 159.4 0.0 159.4 100 

5C 110–(115) 31.9 6.5 1.0 0.5 39.8 0.0 39.8 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Profile K3 – Endoleptic Spolic Technosol (Alcalic, Protocalcic, Fluvic, Hyperartefactic) 
Location: an abandoned, unreclaimed quarter of the Gosławice settling pond near the “Pątnów” TPS, a flat  
                  surface, 82 m a.s.l., N 52°16'53,6", E 18°14'55,9" 

 
 
      Morphology: 

Oi/C – 0–1 cm, weakly decomposed grass and moss litter; 

AC – 1–3 cm, yellowish brown (10YR 5/4), slightly 
moist, very friable to friable consistence, crumbly 
structure, common roots, clear boundary,  
a yellowish chalky calcareous material; 

C – 3–7 cm, yellowish brown (10YR 5/4), slightly 
moist, very friable to friable consistence, crumbly 
structure, many roots, clear boundary; 

2C – 7–12 cm, gray (10YR 5/1), slightly moist, firm 
consistence, single grain structure, many roots, 
clear boundary, a sandy ash material loosened by 
roots; 

3C – 12–25 cm, grayish brown (10YR 5/2), slightly 
moist, very to extremely firm consistence, 
coherent material with weak single grain 
structure, few roots, gradual boundary, a clearly 
laminated and cemented sandy layer (grey layers 
with quartz and thin black laminae with magnetite 
can be distinguished), sand can be scraped using  
a knife; 

4C – 25–50 cm, grayish brown (10YR 5/2), slightly 
moist, very firm consistence, coherent material 
with weak single grain structure, none roots, clear 
boundary, a clearly laminated and cemented 
sandy layer (grey layers with quartz and thin black 
laminae with magnetite can be distinguished), 
sand can be scraped using a knife; 

5C – 50–(55) cm, brown (10YR 5/3), slightly moist, 
very to extremely firm consistence, coherent 
material with weak single grain and platy 
structure, none roots, a cemented layer consisting 
of fine ash material, large amounts of unburned 
fragments of lignite occurred in the horizon; 



 
 

Table 4. Texture of profile K3 

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–1.0 1.0–0.5 
0.50–
0.25 

0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Oi/C 0–1 – – – – – – – – – – 

AC 1–3 4.1 – – – – – – – – – 

C 3–7 4.3 – – – – – – – – – 

2C 7–12 12.8 0 25 48 20 2 3 2 0 S 

3C 12–25 44.3 0 17 46 28 4 3 2 0 S 

4C 25–50 14.2 1 33 49 11 2 2 2 0 S 

5C 50–(55) 60.1 – – – – – – – – – 

 

 
Table 5. Chemical and physicochemical properties of profile K3 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
St  

[g∙kg
–1

] 
pHKCl 

CaCO3 

[g∙kg
–1

] 

Phosphate 
retention 

(%) 

Oi/C 0–1 24 1.3 19 10.1 9.0 8 – 

AC 1–3 17 0.8 22 9.1 9.2 392 – 

C 3–7 7 0.1 122 7.0 9.6 433 – 

2C 7–12 3 0 – 11.6 10.9 17 62.5 

3C 12–25 0 0 – 14.0 11.7 14 63.0 

4C 25–50 0 0 – 13.5 11.6 12 10.7 

5C 50–(55) 43 0.1 296 15.0 11.6 67 – 

 

 
Table 6. Sorption properties of profile K3 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

–1
] 

Oi/C 0–1 247.2 21.9 3.8 4.7 277.6 0.3 277.8 99.9 

AC 1–3 254.0 27.0 3.8 4.8 289.6 0.1 289.8 100 

C 3–7 230.8 28.0 2.8 5.2 266.8 0.0 266.8 100 

2C 7–12 59.4 7.9 0.3 0.3 67.9 0.0 67.9 100 

3C 12–25 56.0 7.2 0.2 0.3 63.7 0.0 63.7 100 

4C 25–50 28.0 3.5 0.2 0.3 32.0 0.0 32.0 100 

5C 50–(55) 212.4 35.6 1.1 1.3 250.4 0.0 250.4 100 

 

 

 

 

 

 

 

 

 

 

 
 



 
 

Profile K5 – Endoleptic Spolic Technosol (Alcalic, Epiloamic, Calcic, Hyperartefactic, Laxic, Epirelocatic, 
Vitric) 
Location: an abandoned, reclaimed settling pond near the “Konin” TPS, a flat surface, 85 m a.s.l. 
                  N 52°16'39,7", E 18°16'35,6" 

 
 
           Morphology: 

   Oe – 0–2 cm, weakly to moderately decomposed grass, 
leaf, and needle litter; 

     A   – 2–7 cm, dark grayish brown (10YR 4/2), slightly 
moist, very friable to friable consistence, 
granular/crumbly structure, common roots, clear 
boundary, relatively well developed humus horizon; 

AC1 – 7–25 cm, grayish brown (10YR 5/2), slightly moist, 
firm consistence, crumbly / single grain structure, 
common roots, gradual boundary, a brown soil 
material with fragments of cemented ash (a layer of 
underlying ash was crushed during reclamation 
works); 

AC2 – 25–60 cm, dark gray (10YR 4/1), slightly moist, firm 
to very firm consistence, crumbly / angular blocky 
structure, few roots, abrupt boundary, a brown soil 
material with fragments of cemented ash (a layer of 
underlying ash was crushed during reclamation 
works); 

    2C – 60–70 cm, light gray (10YR 7/1), slightly moist, very 
to extremely firm consistence, a coherent material, 
none roots, clear boundary, a stratified light grey 
cemented layer of fly ash; 

    3C – 70–76 cm, white (10YR 8/1), slightly moist, very to 
extremely firm consistence, a coherent material 
with weak single grain structure, none roots, clear 
boundary, a stratified light grey or whitish layer of 
fly ash, the layer crumbles in some places; 

    4C – 76–(80) cm, gray (GLEY1 6/N), slightly moist, very 
to extremely firm consistence, a coherent material 
with platy structure, none roots, a stratified light 
grey cemented layer of fly ash; 

 



 
 

Table 7. Texture of profile K5 

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–1.0 1.0–0.5 
0.50–
0.25 

0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Oe  0–2  – –  –  –  –  –  –  –  –  – 

A  2–7 13.1 8 11 6 14 23 21 15 2 SL 

AC1  7–25 32.0 6 9 4 9 23 27 20 2 SL 

AC2 25–60 42.0 6 10 5 8 20 26 22 3 SL 

2C 60–70 cemented –  –  –  –  –  –  –  –  – 

3C 70–76 58.9 –  –  –  –  –  –  –  –  – 

4C 76–(80) cemented –  –  –  –  –  –  –  –  – 

 

 
Table 8. Chemical and physicochemical properties of profile K5 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
St  

[g∙kg
–1

] 
pHKCl 

CaCO3 

[g∙kg
–1

] 

Phosphate 
retention 

(%) 

Oe 0–2 137 5.6 25 2.0 8.9 120 – 

A 2–7 44 1.9 23 2.7 8.9 230 88.2 

AC1 7–25 29 0.5 61 4.4 9.1 317 87.6 

AC2 25–60 53 0.5 108 13.9 9.3 257 95.6 

2C 60–70 5 0 – 50.8 12.1 125 91.1 

3C 70–76 16 0 336 18.2 12.0 341 94.4 

4C 76–(80) 4 0 – 26.9 12.0 119 95.1 

 

 
Table 9. Sorption properties of profile K5 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

–1
] 

Oe 0–2 160.6 13.2 4.1 0.3 178.1 – – – 

A 2–7 239.5 13.7 3.7 0.4 257.3 0.5 257.8 99.8 

AC1 7–25 227.5 12.9 0.9 0.5 241.8 0.3 242.1 99.9 

AC2 25–60 242.8 14.7 1.5 0.4 259.4 0.2 259.7 99.9 

2C 60–70 435.2 52.5 0.1 0.2 488.0 0.0 488.0 100 

3C 70–76 376.9 4.6 0.9 0.4 382.8 0.0 382.8 100 

4C 76–(80) 308.4 30.6 0.4 0.2 339.6 0.0 339.6 100 

 

 

 

 

 

 

 

 

 

 

 



 
 

Fig. 2. Sequence of soils developed from ashes 
 



 
 



 
 

 



 
 

 

 

 



 
 

 



 
 

Fig. 1. Location 



 

 
 

Profile L1 – Spolic Technosol (Alcalic, Epiarenic, Endoloamic, Endoprotocalcic, Hyperartefactic, Laxic, 
Pantorelocatic, Tephric) 

Location: a reclaimed embankment located in one of the quarters of the Gardawice settling pond; a slope 
slightly inclined (1°) towards the north, 279 m a.s.l.;   N 50°06'42,9", E 18°48'34,4" 

 
 

 

      Morphology: 

Oi/C – 0–1 cm, Weakly to moderately decomposed 
grass and moss litter mixed with ash material; 

AC – 1–5 cm, black (GLEY1 2.5/N), slightly moist, very 
friable to friable, single grain / weak crumbly 
structure, many roots, gradual boundary; 

   C – 5–30 cm, black (GLEY1 2.5/N), slightly moist, firm 
consistence, single grain / weak crumbly structure, 
common roots, gradual boundary; 

2C – 30–70 cm, black (GLEY1 2.5/N), slightly moist, 
firm consistence, weak angular blocky structure, 
very few roots, gradual boundary, a few 
aggregates of crushed ash layers (ash material 
disturbed during reclamation works) occurred in 
the horizon; 

3C – 70–110 cm, black (GLEY1 2.5/N), slightly moist, 
firm consistence, weak angular blocky structure, 
none roots, clear boundary, a few aggregates of 
crushed ash layers (ash material disturbed during 
reclamation works) occurred in the horizon; 

4C – 110–(125) cm, black (GLEY1 2.5/N), slightly moist, 
firm consistence, weak angular blocky / platy 
structure, none roots, slightly laminated ash 
material, brown spots (most likely remnants of 
plants) occurred in the horizon; 

 
 



 
 

Table 1. Texture of profile L1 

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–1.0 1.0–0.5 
0.50–
0.25 

0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Oi/C  0–1  – – – –  – –  – – – – 

AC  1–5 1.1 1 3 8 30 25 16 15 2 SL 

C  5–30 3.6 1 3 9 34 26 15 11 1 LS 

2C 30–70 0.3 0 0 9 49 29 8 5 0 S 

3C 70–110 0.7 0 2 10 41 27 12 8 0 LS 

4C 110–(125) 0.3 0 0 1 27 38 22 11 1 SL 

 

 
Table 2. Chemical and physicochemical properties of profile L1 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
St  

[g∙kg
–1

] 
pHKCl 

CaCO3 

[g∙kg
–1

] 

Phosphate 
retention 

(%) 

Oi/C  0–1 111 2.7 41 1.4 8.3 3  – 

AC  1–5 110 1.4 79 1.2 8.8 9 51.4 

C  5–30 109 1.7 64 1.3 9.1 8 42.7 

2C 30–70 89 1.7 51 1.2 9.2 10 16.5 

3C 70–110 114 2.0 58 1.5 9.0 19 17.1 

4C 110–(125) 105 1.2 90 1.3 8.6 13 23.0 

 

 
Table 3. Sorption properties of profile L1 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

–1
] 

Oi/C  0–1 10.2 4.5 1.0 0.2 15.9 0.8 16.6 95.4 

AC  1–5 13.1 2.3 0.5 0.2 16.1 0.4 16.4 97.6 

C  5–30 13.8 2.8 0.3 0.2 17.1 0.3 17.4 98.4 

2C 30–70 12.3 2.7 0.3 0.2 15.6 0.2 15.7 99.1 

3C 70–110 18.8 4.0 0.5 0.4 23.7 0.3 24.0 98.6 

4C 110–(125) 17.5 3.4 0.6 0.7 22.2 0.4 22.6 98.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Profile L2 – Spolic Technosol (Alcalic, Arenic, Endoprotocalcic, Fluvic, Hyperartefactic, Laxic, Amphivitric) 
Location: an abandoned, unreclaimed quarter of the Gardawice settling pond, a flat surface,  

281 m a.s.l.,; N 50°06'27,0", E 18°48'37,9" 

 
 
       Morphology: 

Oi/C – 0–1 cm, weakly decomposed grass, moss, and lichen litter mixed 
with ash material; 

AC1 – 1–4 cm, 5Y 2.5/1, slightly moist, loose consistence, single grain / 
weak crumbly structure, many roots, clear boundary; 

AC2 – 4–6 cm, 5Y 2.5/1, slightly moist, loose consistence, single grain / 
weak crumbly structure, many roots, gradual boundary, an 
insertion of rusty material rich in Fe oxides occurred in the horizon; 

     C – 6–25 cm, 5Y 3/1, slightly moist, friable to firm consistence, single 
grain / weak crumbly structure, common roots, gradual boundary; 

   2C – 25–45 cm, 2.5Y 3/1, slightly moist, firm consistence, single grain / 
weak crumbly structure, very few roots, gradual boundary; 

  3C – 45–65 cm, 5Y 3/1, slightly moist, firm consistence, single grain / 
weak crumbly structure, none roots, clear boundary; 

  4C – 65–68 cm, a layer of reddish bottom ash, 10YR 4/2, slightly moist, 
firm consistence, single grain / weak crumbly structure, none roots, 
clear boundary; 

  5C – 68–73 cm, GLEY1 2.5/N, slightly moist, friable to firm consistence, 
single grain / weak crumbly structure, none roots, clear boundary; 

  6C – 73–80 cm, dark grey layer with dark grains, GLEY1 2.5/N, slightly 
moist, friable to firm consistence, single grain / weak crumbly 
structure, none roots, abrupt boundary; 

  7C – 80–108 cm, 5Y 3/1, slightly moist, friable to firm consistence, 
single grain / weak crumbly structure, none roots, clear boundary; 

  8C – 108–110 cm, a brown layer of bottom ash, 10YR 5/2, slightly 
moist, friable to firm consistence, single grain / weak crumbly 
structure, none roots, clear boundary; 

  9C – 110–120 cm, 2.5Y 4/1, slightly moist, firm consistence, platy 
structure, none roots, clear boundary, laminated material, more 
silty than in the layer below; 

 10C – 120–128 cm, 2.5Y 4/1, slightly moist, firm consistence, platy 
structure, none roots, clear boundary, laminated material, more 
sandy than in the layer above; 

 11C – 128–(153) cm, 10YR 4/1, slightly moist, firm consistence, platy / 
angular blocky structure, none roots, clear boundary, laminated 
material with alternating silty and sandy layers; 

 
 



 
 

Table 4. Texture of profile L2 

Horizon Depth [cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–1.0 1.0–0.5 
0.50–
0.25 

0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Oi/C  0–1  – – – – – –  –  –  –  – 
AC1  1–4 29.1 10 19 18 32 14 4 3 0 S 
AC2   4–6 22.9 – – – – –  –  –  –  – 

C  6–25 40.7 13 22 21 31 9 2 2 0 S 
2C 25–45 41.0 14 26 25 26 7 1 1 0 S 
3C 45–65 37.1 16 27 22 26 7 1 1 0 S 
4C 65–68 33.8 – – – – –  –  –  –  – 
5C 68–73 11.6 3 9 21 42 18 5 2 0 S 
6C 73–80 3.7 – – – – –  –  –  –  – 
7C 80–108 12.0 11 24 26 30 7 1 1 0 S 
8C 108–110 4.8 – – – – –  –  –  –  – 
9C 110–120 0.9 0 1 6 20 19 23 27 4 SiL 

10C 120–128 6.6 6 13 23 37 12 4 5 0 S 
11C 128–153 0.2 0 0 0 6 24 31 35 4 SiL 

 

Table 5. Chemical and physicochemical properties of profile L2 

Horizon Depth [cm] 
OC 

[g∙kg
–1

] 
Nt 

[g∙kg
–1

] 
C/N 

St  
[g∙kg

–1
] 

pHKCl 
CaCO3 

[g∙kg
–1

] 

Phosphate 
retention 

(%) 

Oi/C  0–1 – 3.0  – 3.7 6.3 0 –   
AC1  1–4 36 0.8 44 5.5 9.0 8 15.5 
AC2   4–6 8 0.1 61 7.1 5.2 0 – 

C  6–25 12 0.2 61 4.8 10.0 14 19.5 
2C 25–45 10 0.1 102 4.1 10.0 7 26.9 
3C 45–65 23 0.2 116 2.3 9.8 1 15.2 
4C 65–68 12 0.1 167 1.2 9.8 2 20.6 
5C 68–73 95 0.7 130 1.2 8.9 0 10.1 
6C 73–80 195 1.3 148 2.0 8.5 4 13.8 
7C 80–108 11 0.2 64 1.7 10.2 20 25.9 
8C 108–110 0 0.1 0 0.3 10.4 10 25.8 
9C 110–120 0 0.5 0 1.0 9.6 40 15.1 

10C 120–128 29 0.3 87 0.7 9.8 18 21.9 
11C 128–153 4 0.4 10 0.8 9.7 27 23.4 

 

Table 6. Sorption properties of profile L2 

Horizon Depth [cm] 
Ca

2+ 
Mg

2+ 
K

+ 
Na

+ 
TEB HA CEC BS 

[%] [cmol(+)∙kg
–1

] 

Oi/C 0–1 6.0 1.9 1.2 0.1 9.2 – – – 
AC1 1–4 12.4 2.6 0.3 0.1 15.4 0.4 15.8 97.4 
AC2 4–6 1.2 0.5 0.1 0.1 1.9 4.6 6.5 29.1 

C 6–25 15.8 4.3 0.2 0.1 20.3 0.1 20.4 99.6 
2C 25–45 9.8 3.6 0.2 0.1 13.6 0.1 13.7 99.5 
3C 45–65 6.0 2.2 0.3 0.1 8.5 0.2 8.7 98.2 
4C 65–68 4.8 2.1 0.3 0 7.2 0.2 7.4 97.7 
5C 68–73 6.0 2.2 0.4 0.1 8.7 0.5 9.2 94.3 
6C 73–80 11.8 3.4 0.5 0.2 15.9 0.7 16.6 95.6 
7C 80–108 15.6 7.0 0.3 0.1 23.0 0.0 23.0 100 
8C 108–110 10.1 4.6 0.3 0.1 15.0 0.0 15.0 100 
9C 110–120 31.1 5.6 0.5 0.2 37.4 0.2 37.6 99.6 

10C 120–128 14.5 3.4 0.4 0.2 18.5 0.1 18.7 99.2 
11C 128–153 24.7 5.1 0.6 0.2 30.6 0.2 30.8 99.5 



 

 
 

Profile L3 – Spolic Technosol (Eutric, Endoprotocalcic, Hyperartefactic, Laxic, Epirelocatic, Amphivitric) 
Location: a reclaimed surface of the Gostyń settling pond, a flat surface, 268 m a.s.l.,; 
                  N 50°07'32,4", E 18°50'35,1" 

 
 
 Morphology: 

Oe/C – 0–2 cm, weakly to moderately decomposed grass and moss litter 
mixed with ash material; 

Oa/C – 2–6 cm, moderately to well decomposed grass and moss litter 
mixed with ash material; 

 AC – 6–15 cm, GLEY1 2.5/N, slightly moist, firm consistence, crumbly 
structure, many roots, clear boundary, uniform grey horizon 
containing many roots, black and yellowish spots occurred in the 
horizon; 

     C – 15–37 cm, GLEY1 2.5/N, slightly moist, firm to very firm consistence, 
weak crumbly / angular blocky structure, common roots, gradual 
boundary, silty aggregates mixed within sandy material occurred in 
the horizon, strongly mixed material (no stratification is visible in the 
horizon); 

   2C – 37–57 cm, GLEY1 3/N, slightly moist, firm to very firm consistence, 
single grain / angular blocky structure, very few roots, abrupt 
boundary, silty aggregates mixed within sandy material occurred in 
the horizon, strongly mixed material (no stratification is visible in the 
horizon); 

  3C – 57–67 cm, 2.5Y 3/1, slightly moist, firm consistence, single grain / 
angular blocky / platy structure, very few roots, abrupt boundary,  
gravely to sandy layer of bottom ash material; 

  4C – 67–78 cm, 2.5Y 4/1, slightly moist, firm consistence, single grain / 
angular blocky / platy structure, none roots, abrupt boundary,  
 laminated material with alternating silty and sandy layers; 

  5C – 78–90 cm, 2.5Y 3/1, slightly moist, firm consistence, single grain / 
angular blocky / platy structure, none roots, abrupt boundary,  
 laminated material with alternating silty and sandy layers; 

  6C – 90–100 cm, 2.5Y 4/1, slightly moist, firm consistence, single grain / 
angular blocky / platy structure, none roots, abrupt boundary,  
laminated material with alternating silty and sandy layers; 

  7C – 100–107 cm, 2.5Y 3/1, slightly moist, firm consistence, single grain / 
angular blocky / platy structure, none roots, abrupt boundary,  
laminated material with alternating silty and sandy layers; 

  8C – 107–122 cm, 2.5Y 4/1, slightly moist, firm consistence, angular 
blocky / platy structure, none roots, abrupt boundary, laminated silty 
layer; 

  9C – 122–(130) cm, 2.5Y 3/1, slightly moist, firm consistence, single grain 
structure, none roots,  gravely to sandy layer of bottom ash material; 

 



 
 

Table 7. Texture of profile L3 

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–1.0 1.0–0.5 
0.50–
0.25 

0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Oe/C  0–2  – –  –  –  –  –  –  –  –  – 
Oa/C  2–6  – –  –  –  –  –  –  –  –  – 

AC  6–15 3.4 5 16 17 20 15 14 12 1 LS 
C 15–37 2.3 4 13 15 19 15 15 17 2 SL 

2C 37–57 2.2 5 12 16 24 16 12 13 2 LS 
3C 57–67 10.1 6 14 23 36 13 5 3 0 S 
4C 67–78 5.2 4 8 9 20 21 18 18 2 SL 
5C 78–90 1.3 –  –  –  –  –  –  –  –  – 
6C 90–100 15.2 5 14 17 27 17 10 9 1 LS 
7C 100–107 0.7 –  –  –  –  –  –  –  –  – 
8C 107–122 1.5 1 1 1 5 13 28 45 6 SiL 
9C 122–(130) 12.6 7 24 33 27 5 2 2 0 S 

 
 
Table 8. Chemical and physicochemical properties of profile L3 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
St 

[g∙kg
–1

] 
pHKCl 

CaCO3 

[g∙kg
–1

] 

Phosphate 
retention (%) 

Oe/C 0–2 42 5.2 8 1.4 6.2 0 – 
Oa/C 2–6 122 4.6 27 1.3 6.2 0 – 

AC 6–15 54 1.0 53 0.8 6.7 0 41.6 
C 15–37 52 0.4 128 0.6 8.1 4 58.2 

2C 37–57 68 0.5 141 0.8 8.4 12 51.5 
3C 57–67 51 0.5 94 0.8 8.5 10 41.7 
4C 67–78 49 0.3 156 0.5 8.6 5 46.4 
5C 78–90 47 0.3 161 0.4 8.6 2 – 
6C 90–100 55 0.3 172 0.7 8.5 3 26.5 
7C 100–107 57 0.4 157 0.7 8.5 3 – 
8C 107–122 28 0.1 250 0.4 8.9 15 57.8 
9C 122–(130) 49 0.3 170 1.5 9.4 16 54.6 

 
 
Table 9. Sorption properties of profile L3 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

–1
] 

Oe/C 0–2 8.6 4.7 1.7 0.1 15.0 – – – 
Oa/C 2–6 7.8 4.0 1.4 0.1 13.2 – – – 

AC 6–15 5.1 2.7 0.6 0.1 8.5 2.3 10.8 78.5 
C 15–37 8.6 2.4 0.4 0.1 11.4 0.8 12.2 93.4 

2C 37–57 12.7 2.2 0.7 0.1 15.7 0.4 16.1 97.4 
3C 57–67 11.6 3.0 0.8 0.1 15.5 0.4 15.8 97.8 
4C 67–78 8.1 1.9 0.5 0.1 10.5 0.5 11.0 95.9 
5C 78–90 7.3 2.0 0.5 0.1 9.9 0.5 10.4 95.3 
6C 90–100 6.7 1.3 0.6 0.1 8.6 0.5 9.1 94.2 
7C 100–107 7.5 1.4 0.5 0.1 9.6 0.5 10.1 94.8 
8C 107–122 12.8 3.1 0.6 0.1 16.5 0.4 16.9 97.8 
9C 122–130 14.1 6.1 0.8 0.1 21.1 0.0 21.1 100 

 
 
 
 



 

 
 

Profile L4 – Spolic Technosol (Eutric, Endoprotocalcic, Hyperartefactic, Laxic, Katovitric) 
Location: an old landfill, a slope slightly inclined (5°) towards the south, 317 m a.s.l. 

N 50°08'08,5", E 18°50'28,7" 

 
 

 

       Morphology: 

Oe – 0–3 cm, weakly to moderately decomposed 
grass and leaf litter; 

A1 – 3–10 cm, very dark gray (2.5Y 3/1), slightly 
moist, very friable consistence, granular / crumbly 
structure, many roots, gradual boundary, 
relatively well developed humus horizon; 

A2 – 10–18 cm, very dark gray (2.5Y 3/1), slightly 
moist, friable consistence, granular / crumbly 
structure, many roots, gradual boundary, 
relatively well developed humus horizon; 

AC – 18–30 cm, very dark gray (2.5Y 3/1), slightly 
moist, friable to firm consistence, granular / 
crumbly structure, many roots, clear boundary, 
hard aggregates (most likely related to original 
structure of ash rather than pedogenesis) 
occurred in the horizon; 

  C – 30–70 cm, very dark gray (2.5Y 3/1), slightly 
moist, firm consistence, angular blocky structure, 
few roots, gradual boundary, an uniform ash 
material with no stratification, hard aggregates 
(similar to those from AC horizon) occurred in the 
horizon; 

2C – 70–115 cm, dark gray (2.5Y 4/1), slightly moist, 
firm consistence, angular blocky structure, very 
few roots, abrupt boundary; 

3C – 115–(135) cm, very dark gray (2.5Y 3/1), slightly 
moist, very firm consistence, angular blocky / 
platy structure, none roots, a dark–grey layer 
which is clearly darker than the overlying 
material; 

 



 
 

Table 10. Texture of profile L4 

Horizon 
Depth  
[cm] 

Percentage share of fraction [mm] 
Textural 

class > 2.0 2.0–1.0 1.0–0.5 
0.50–
0.25 

0.25–
0.10 

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Oe  0–3  – –  –  –  –  –  –  –  –  – 

A1  3–10 0 1 4 7 24 27 22 14 1 SL 

A2  10–18 1.0 1 2 6 22 25 26 17 1 SL 

AC 18–30 2.6 1 3 4 16 25 30 19 2 SL 

C 30–70 0.4 0 2 8 24 23 23 19 1 SL 

2C 70–115 0 0 2 3 12 21 30 30 2 SiL 

3C 115–(135) 0 0 1 6 25 27 27 14 0 SL 

 

 
Table 11. Chemical and physicochemical properties of profile L4 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

–1
] 

Nt 
[g∙kg

–1
] 

C/N 
St  

[g∙kg
–1

] 
pHKCl 

CaCO3 

[g∙kg
–1

] 

Phosphate 
retention 

(%) 

Oe  0–3 199 7.4 27 2.4 6.9 0  – 

A1  3–10 99 2.9 35 1.8 7.1 0 20.6 

A2  10–18 44 3.5 13 1.0 8.3 6 64.1 

AC 18–30 35 1.7 20 0.9 8.6 15 66.5 

C 30–70 32 0.6 53 0.9 8.7 18 62.0 

2C 70–115 46 1.5 31 1.1 8.7 18 63.3 

3C 115–(135) 24 0.4 59 1.2 9.3 21 49.6 

 

 
Table 12. Sorption properties of profile L4 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

–1
] 

Oe  0–3 17.0 9.1 3.1 0.3 29.5 – – – 

A1  3–10 6.7 3.2 1.1 0.3 11.3 3.1 14.4 78.3 

A2  10–18 9.0 3.1 0.6 0.2 13.0 0.8 13.8 94.1 

AC 18–30 17.2 4.0 0.8 0.3 22.3 0.5 22.8 97.7 

C 30–70 16.6 3.5 0.8 0.3 21.3 0.5 21.7 97.9 

2C 70–115 15.6 5.4 1.0 1.1 23.2 0.5 23.6 98 

3C 115–(135) 17.0 7.8 0.8 0.8 26.5 0.2 26.7 99.2 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Fig. 2. Chronosequence of soils developed from ashes from the “Łaziska” thermal power station 
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