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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 2015
1
. The soil morphology descriptions and symbols of soil horizons are 

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

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

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

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

4
 

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

standard methods
6
. Color has been described according to Munsell

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

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

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

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

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

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

Clays and Clay Minerals 7, 313–327. 
5
 Mckeague, J.A., Day, J.H., 1966. Ammonium oxalate and DCB extraction of Fe and Al. Canada Journal of Soil Science 46, 13–22. 

6
 Van Reeuwijk, L.P. 2002. Procedures for soil analysis. 6th Edition. Technical Papers 9. Wageningen, Netherlands, ISRIC – World Soil 

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

 SOIL REFERENCE GROUP  COUNTRY PAGE 
1 ALISOLS  SLOVENIA 32 
2 ARENOSOLS  LATVIA 164 

   POLAND 234, 246, 248, 250, 252 
3 CALCISOLS  GEORGIA 92 

   SLOVAKIA 148 
4 CAMBISOLS  LATVIA 168 

   POLAND 16, 54 
   SLOVAKIA 146 
   SLOVENIA 30 

5 CHERNOZEMS  GEORGIA 88, 90, 94  
   HUNGARY 116, 118 
   SLOVAKIA 124, 150 

6 GLEYSOLS  LATVIA 174 
   LITHUANIA 192 
   POLAND 12, 14, 238  
   SLOVENIA 34 

7 HISTOSOLS  LATVIA 162 
   LITHUANIA 190 

8 KASTANOZEMS  HUNGARY 114 
   SLOVAKIA 126 

9 LEPTOSOLS  GEORGIA 76, 78, 82 
   POLAND 64, 66 
   RUSSIA 102 
   SLOVAKIA 140 
   SLOVENIA 26, 28 

10 LUVISOLS  BELARUS 200, 202, 204 
   LATVIA 170 
   LITHUANIA 186, 188 
   POLAND 216, 230, 232  
   SLOVAKIA 128, 130, 144 

11 PHAEOZEMS  GEORGIA 80, 86 
   LATVIA 166, 172 
   POLAND 62, 68, 236 
   RUSSIA 104, 106, 108 
   SLOVAKIA 142 

12 PODZOLS  POLAND 48, 50, 52  
13 REGOSOLS  GEORGIA 84 

   POLAND 214, 220, 222 
14 RETISOLS  LITHUANIA 184 

   POLAND 218 
15 STAGNOSOLS  BELARUS 206 

   POLAND 56 
16 TECHNOSOLS  SLOVAKIA 152 



10 

STUDY AREAS 
 

 
 

   NUMBER OF CHAPTER - REGION AND COUNTRY: 

            1 – VISTULA RIVER DELTA, POLAND  

            2 – ČABRANKA RIVER VALLEY, SLOVENIA 

            3 – KARKONOSZE MOUNTAINS, POLAND 

            4 – CARPATHIANS, WDŹAR MOUNTAIN, POLAND 

            5 – TRIALETI RANGE, SAKARTVELO (GEORGIA) 

            6 – KARST SINKHOLE, PRE-URAL FOREST-STEPPE, RUSSIA 

            7 – LOESS PLATEAU IN NORTH MEZŐFÖLD, CENTRAL HUNGARY 

            8 – LOESS PLATEAU, TRNAVA HILLY LAND, SLOVAKIA 

            9 – TRIBEČ MOUNTAIN RANGE AND NITRA VALLEY SLOPE, SLOVAKIA 

         10 – MORAINIC HILLS, LATVIA 

         11 – HUMMOCKY MORAINE LANDSCAPES, LITHUANIA 

         12 – HORATSKAYA PLAIN, BELARUS 

         13 – GLACIAL CURVILINEATIONS, DOBRZYŃ LAKELAND, POLAND 

         14 – UNDULATING GLACIAL MORAINE, POZNAŃ LAKELAND, POLAND 

         15 – KETTLE-HOLES WITHIN OUTWASH PLAIN, BRODNICA LAKE DISTRICT, POLAND 
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Fig. 1. Location 
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 Profile 1 – Eutric Fluvic Gleysol (Arenic, Nechic, Protosalic) 
Localization: Sobieszewska Pastwa, flat terrain, flood zone, 2 m a.s.l., reed rush (Phragmitetum australis) 
                        N 54°19'9.42"  E 18°51'48.61" 

 

 
 
 
 
 

 

 

 

 

Az 
 
 
 

 
Az2 

 
 
 

 
Clz 

 
 
 

Clz2 

 
 
 
 

 
 
 
 
 

 

 

Morphology: 

– 0–5 cm, humus horizon, sand, brownish black 
(10YR 2/2, moist), slightly moist, fine weak 
granular/single grain structure, fine and few 
roots, earthworm channels, moderately salty, 
irregular and diffuse boundary; 

– 5–15 cm, humus horizon, sand, brownish brown 
(10YR 4/1, moist), slightly moist, weak 
granular/single grain structure, fine and very few 
roots, strongly salty, irregular and diffuse 
boundary; 

– 15–45 cm, sand, yellowish brown (2.5Y 6/3, 
moist), moist, single grain structure, medium and 
single roots, strongly salty, single weak iron 
concretions, smooth and diffuse boundary; 

– 45–(60) cm, sand, yellowish brown (2.5Y 5/3, 
moist), wet, single grain structure, strongly salty, 
iron concretions, fine and very few roots. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 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 

Az 0–5 0 1 21 48 16 10 2 1 0 1 S 

Az2 5–15 0 1 22 51 17 6 1 1 0 1 S 

Clz 15–45 0 1 19 54 17 3 1 1 0 4 S 

Clz2 45–(60) 0 1 29 55 13 2 0 0 0 0 S 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

St 
[g∙kg

-1
] 

pH 

C/N C/S 
CaCO3 
[g∙kg

-1
] 

ECe 

[g∙kg
-1

] H2O 
30% 
H2O2 

Az 0–5 19.2 1.88 2.82 6.3 4.1 10 7 1.00 3.89 

Az2 5–15 6.70 0.70 1.60 6.2 4.5 10 4 0.00 4.12 

Clz 15–45 1.00 - 1.96 6.4 4.5 - 1 1.00 4.05 

Clz2 45–(60) 0.20 - 1.72 6.5 4.2 - <1 0.00 5.12 
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Profile 2 – Eutric Fluvic Gleysol (Siltic, Protosalic) 
Localization: Sobieszewska Pastwa, flat terrain, flood zone, 2.5 m a.s.l., unused meadows (Molinio- 

                         Arrhenatheretea class) transforming into herbaceous/rush communities,  
                         N 54°19'11.60"  E 18°51'49.08" 

 

 
 

 

 

 

Az 
 
 
 
 

Clz 
 
 
 
 

Clz2 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 0–12 cm, humus horizon, very fine sandy loam, 
brownish black (10YR 2/2, moist), moist, fine 
weak granular structure, fine/medium and few 
roots, earthworm channels, strongly salty,  sharp 
and clear boundary; 

– 12–30 cm, very fine sandy loam, yellowish 
brown (2.5Y 5/1, moist), moist, medium 
moderate subangular structure, strongly salty, 
weak iron concretions, smooth and diffuse 
boundary; 

– 30–(60) cm, silt loam, yellowish brown  
(2.5Y 4/1, moist), wet, medium weak subangular 
structure, strongly salty, iron concretions. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Az 0–12 0 0 5 8 18 41 13 7 2 6 VFSL 

Clz 12–30 0 0 1 2 13 37 18 11 5 13 VFSL 

Clz2 30–(60) 0 0 1 1 1 9 37 23 9 19 SiL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

St 
[g∙kg

-1
] 

pH 

C/N C/S 
CaCO3 
[g∙kg

-1
] 

ECe 

[g∙kg
-1

] H2O 
30% 
H2O2 

Az 0–12 71.3 6.74 2.08 6.8 4.8 11 34 1.00 4.30 

Clz 12–30 8.60 - 2.16 8.0 4.2 - 4 4.00 5.24 

Clz2 30–(60) 8.40 - 1.78 8.2 7.4 - 5 16.0 8.08 
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 Profile 3 – Eutric Endofluvic Endostagnic Cambisol (Aric, Loamic, Bathygleyic) 
Localization: Sobieszewska Pastwa,  flat terrain, inter-embankment zone,  3.5 m a.s.l., arable field 
                        N 54°19'13.42"  E 18°51'52.69" 

 

 
 

 

 

 

Ap     
 
 
 
 

Ap2 
 
 
 

Bw 
 
 
 
 
 

C 
 
 
 
 

(Ab)C 
 
 
 

C(l) 
 

 

Morphology: 

– 0–20 cm, plough humus horizon, sandy loam, 
brownish black (10YR 3/2), moist, medium weak 
granular structure, very fine and common roots, 
earthworm channels, abrupt and smooth 
boundary; 

– 20–30 cm, plough humus horizon, sandy loam, 
brownish gray (10YR 5/1), slightly moist, medium 
weak subangular structure, very fine and few 
roots, abrupt and wavy boundary; 

– 30–80 cm, sandy loam, yellowish brown  
(10YR 5/6), slightly moist, medium weak 
subangular structure (platy in the upper part), 
very fine and few roots, common mottles, very 
few small manganese and iron concretions, 
diffuse and smooth boundary; 

– 80–90 cm, layered loamy fine sand, light gray 
(10YR 8/1, 60%) and brown (10YR 4/4, 40%), 
slightly moist, medium weak subangular 
structure, few small manganese and iron 
concretions, clear and smooth boundary; 

– 90–105 cm, sandy loam, brown (10YR 4/4, 
moist), slightly moist, fine weak subangular 
structure, few small manganese and iron 
concretions, clear and smooth boundary; 

– 105–(130) cm, layered sandy loam, light gray 
(10YR 8/1), slightly moist, single grain structure, 
layered, many orange (7.5YR 6/8) and yellowish 
brown mottles (10YR 5/6), iron concretions. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–20 0 0 1 3 33 25 18 7 4 9 SL 

Ap2 20–30 0 0 1 3 31 31 14 7 5 8 SL 

Bw 30–80 0 0 0 2 40 25 18 5 2 8 SL 

C 80–90 0 0 0 1 46 34 11 2 1 5 LFS 

(Ab)C 90–105 0 0 0 3 43 24 12 6 3 9 SL 

C(l) 105–(130) 0 0 0 1 44 28 19 3 1 4 SL 

 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

St 
[g∙kg

-1
] 

pH 

C/N C/S 
CaCO3 
[g∙kg

-1
] 

ECe 

[g∙kg
-1

] H2O 
30% 
H2O2 

Ap 0–20 11.3 0.92 1.64 5.9 3.1 12 7 1.00 0.25 

Ap2 20–30 9.80 0.89 1.82 6.0 3.1 11 5 1.00 0.56 

Bw 30–80 3.90 - 1.68 6.3 4.3 - 2 0.00 0.42 

C 80–90 1.50 - 1.82 6.9 5.2 - 1 1.00 0.68 

(Ab)C 90–105 2.90 - 1.98 7.3 5.8 - 2 1.00 0.92 

C(l) 105–(130) 1.60 - 2.04 7.7 6.8 - 1 1.00 0.35 
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Fig. 2. A human-influenced soil sequence in the Vistula River delta (Gdańsk, Poland) 
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Fig. 1. Location 

 

Fig. 2. Study area
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Fig. 3. A view over the research area (Blaž Repe)
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 Profile 1 – Eutric Dolomitic Rendzic Skeletic Leptosol (Humic, Loamic) 

Localization: Just below the shoulder of the slope; hard Jurassic dolomite, inclination 21, 639 m a.s.l., 
light pioneer forest: Scots pine, beech, spring heath and other species, 
N 45°35'50.08"    E 14°40'38.01 

 

 
 

 

 
 

 

O 
 

Ah 
 
 
 

AC 
 
 
 

C1 
 

C2 
 

CR 
 
 
 
 

 

Morphology: 

– 3–0 cm, partly or poorly decomposed and 
dried beech leaves and pine needles; 

– 0–7 cm, mollic horizon, sandy loam, common 
and angular coarse fragments, very dark brown 
(7.5YR 2.5/2), granular structure, moist, friable, 
common roots, clear smooth boundary; 

– 7–15 cm, mollic horizon, sandy loam, common 
and angular coarse fragments, dark brown 
(7.5YR 3/2), granular structure, moist, friable, 
common roots, clear and smooth boundary; 

– 15–23 cm, many angular coarse fragments of 
dolomites, clear boundary;  

– 23–31 cm, abundant and angular coarse 
fragments, gradual boundary; 

– 31–(50) cm, continuous rock. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

O 3–0 - - - - - - 

Ah 0–7 60.1 8.7 19.7 10.6 0.9 SL 

AC 7–15 62.3 9.2 19.5 8.3 0.7 SL 

C1 15–23 - - - - - - 

C2 23–31 - - - - - - 

CR 31–(50) - - - - - - 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

O 3–0 - - - 

Ah 0–7 146 6.5 43.7 

AC 7–15 171 6.7 23.9 

C1 15–23 - - - 

C2 23–31 - - - 

CR 31–(50) - - - 

 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

O 3–0 - - - 

Ah 0–7 42.3 45.9 92.2 

AC 7–15 33.8 34.2 98.8 

C1 15–23 - - - 

C2 23–31 - - - 

CR 31–(50) - - - 
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 Profile 2 – Dystric Skeletic Leptosol (Humic, Loamic) 
Localization: Very steep upper slope, visible signs of erosion processes, inclination 35°, 671 m a.s.l., acid 

Permian sandstone, acidophyllus pioneer forest: silver birch, Scots pine, eagle fern, heather etc. 
                       N 45°35'45.66"   E 14°39'56.61" 

 

 
 

 

 
 

 

A 
 
 
 

CBw 
 
 

 
R 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

Morphology: 

– 0–17 cm, humus horizon, sandy clay loam, 
common and angular coarse fragments, dark 
brown (7.5YR 3/3), granular structure, moist, 
friable, common roots clear boundary; 

– 17–39 cm, loam; abundant and angular coarse 
fragments, dark yellowish brown (10YR 4/4), 
subangular blocky structure, moist, firm, common 
roots, gradual boundary; 

– 39–(50) cm,  continuous rock. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

A 0–17 30.6 24.4 5.8 16.0 23.2 SCL 

CBw 17–39 27.1 17.9 8.3 22.8 23.9 L 

R 39–(50) - - - - - - 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

A 0–17 8.7 3.8 50.4 

CBw 17–39 6.9 3.9 18.5 

R 39–(50) - - - 

 

 

Table 6. Sorption properties 

Horizon Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

A 0–17 9.1 35.9 25 

CBw 17–39 8.6 39.7 22 

R 39–(50) - - - 
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 Profile 3 – Dystric Skeletic Leptic Cambisol (Humic, Loamic) 
Localization: gentle middle slope, inclination 45°, 742 m a.s.l., acid sedimentary Permian sandstone, 

acidophyllus secondary forest: Norway spruce, only a few eagle ferns, 
N 45°35'56.58" E 14°39'33.02" 

 

 
 

 

 
 

 

O 
 
 

A 
 
 
 

ABw 
 
 
 

Bw 
 
 
 
 

BwC 
 
 
 

R 
 

 

Morphology: 

– 7–0 cm, partly or poorly decomposed and 
dried spruce needles and some beech leaves 
(blown); 
– 0–10 cm, humus horizon, loam, few angular 
coarse fragments, dark brown (7.5YR 3/3), 
granular structure, moist, friable, common roots, 
clear boundary; 

– 10–18 cm, cambic horizon, loam, few angular 
coarse fragments, brown (7.5YR 4/4), granular 
structure, moist, friable, common roots, clear 
boundary; 

– 18–29 cm, cambic horizon, sandy loam, 
common and angular coarse fragments, 
yellowish brown (10YR 5/4), subangular blocky 
structure, slightly moist, firm, few roots, clear 
boundary; 

– 29–40 cm, transitional horizon, sandy loam, 
many angular coarse fragments, light yellowish 
brown (10YR 6/4), subangular blocky structure, 
slightly moist, firm, few roots, clear boundary; 

– 40–(60) cm, continuous rock. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

O 7–0 - - - - - - 

A 0–10 19.7 21.6 7.7 26.8 24.2 L 

ABw 10–18 20.6 23.5 2.5 29.6 23.8 L 

Bw 18–29 24.9 42.4 8.5 24 0.2 SL 

BwC 29–40 27.6 43.5 6.8 21.1 1.0 SL 

R 40–(60) - - - - - - 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

O 7–0 - - - 

A 0–10 7.3 3.3 81.0 

ABw 10–18 6.9 3.4 63.5 

Bw 18–29 7.8 3.6 10.5 

BwC 29–40 8.2 4.0 9.5 

R 40–(60) - - - 

 

 

Table 9. Sorption properties 

Horizon Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

O 7–0 - - - 

A 0–10 23.7 68.5 35 

ABw 10–18 24.8 69.0 36 

Bw 18–29 23.5 54.6 43 

BwC 29–40 22.2 52.8 42 

R 40–(60) - - - 
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 Profile 4 – Endoskeletic Leptic Alisol (Cutanic, Humic, Loamic) 
Localization: gentle middle slope, inclination 10°, 646 m a.s.l., acid sedimentary Permian sandstone, typical 

acidophilic forest: beech, sweet chestnut, bilberry, eagle fern, heather, hairy wood-rush, 
N 45°35'48.40"   E 14°39'42.84" 

 

 
 

 

 

 

O 
 

Ah 
 
 
 

AB 
 
 
 

Bt 
 
 
 

BC 
 
 
 

R 
 
 

Morphology: 

– 7–0 cm, partly or poorly decomposed and dried 
beech leaves, eagle fern and bilberry parts 

– 0–5 cm, humus horizon, loam, few angular 
coarse fragments, very dark brown (7.5YR 2.5/3), 
granular structure, moist, friable, common roots, 
clear boundary; 

– 5–15 cm, transitional horizon, loam; few angular 
coarse fragments, dark yellowish brown  
(10YR 3/4), subangular blocky structure, moist, 
friable-firm, common roots, clear boundary; 

– 15–43 cm, argic horizon, clay loam, many angular 
coarse fragments, yellowish brown (10YR 5/4), 
subangular blocky structure, common cutans, 
slightly moist, firm, few roots, gradual boundary; 

– 43–72 cm, transitional horizon, loam, many 
angular coarse fragments, olive yellow (2.5YR 6/6), 
subangular blocky structure, slightly moist, firm, 
few roots, gradual boundary; 

– 72–(80) cm, continuous rock. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

O 7–0 - - - - - - 

Ah 0–5 23.7 20.1 10 35.5 10.7 L 

AB 5–15 19.5 17.5 10.7 30 22.3 L 

Bt 15–43 20.9 14.3 10.6 27.2 27 CL 

BC 43–72 21.2 25.7 7.8 26.9 18.4 L 

C 72–(80) - - - - - - 

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

O 7–0 - - - 

Ah 0–5 8.6 3.1 94.5 

AB 5–15 8.4 3.4 62.5 

Bt 15–43 9.4 3.4 16.0 

BC 43–72 10.9 3.5 4.0 

C 72–(80) - - - 

 

 

Table 12. Sorption properties 

Horizon Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

O 7–0 - - - 

Ah 0–5 18.0 54.3 33 

AB 5–15 23.4 62.8 37 

Bt 15–43 27.0 66.1 41 

BC 43–72 24.6 57.8 43 

C 72–(80) - - - 
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 Profile 5 – Eutric Histic Gleysol (Loamic, Skeletic) 
Localization: flat part of the middle slope, below a small spring, inclination 0°, 747 m a.s.l., acid 

sedimentary Permian sand- and claystone, hydro- and hygrophyllus herbaceous vegetation 
(marsh-marigold, eagle fern, horsetail, peat moss), 
N 45°35'57.65" E 14°39'33.63" 

 

 
 

 

 
 

 

Ha 
 

 
Bl 

 
 
 

 
Cr 

 
 
 
 

 
 

 

 

Morphology: 

– 0–10 cm, histic horizon, strongly decomposed 
organic material, very dark brown (10YR 2/2), 
massive, wet; loose, few roots, gradual boundary; 

– 10–22 cm, sandy loam; very few  angular coarse 
fragments, brown (7.5YR 4/4) and strong brown 
(7.5YR 5/8), gleyic properties, massive /subangular 
weak structure, wet, very friable, few roots, 
gradual boundary; 

– 22–(40) cm, parent material with reducing 
conditions, loam, abundant and angular coarse 
fragments, massive structure, free water, loose. 
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Table 13. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions,  
size of fractions in mm Textural 

class 
2-0,2 

0,2-
0,05 

0,05-
0,02 

0,02-
0,002 

<0,002 

Ha 0–10 - - - - - - 

Bg 10–22 29.3 27.8 8.2 30.5 4.2 SL 

Cr 22–(40) 30.1 19.5 7.4 24.9 18.1 L 

 

Table 14. Chemical and physicochemical properties 

Horizon Depth  
[cm] 

CaCO3 
[g∙kg

–1
] 

pH 
[KCl] 

OC 
[g∙kg

–1
] 

Ha 0–10 6.7 5.3 253 

Bg 10–22 5.1 5.1 119 

Cr 22–(40) - - - 

 

 

Table 15. Sorption properties 

Horizon Depth  
[cm] 

TEB CEC BS 
[%] 

[cmol(+)∙kg
–1

] 

Ha 0–10 53.1 71.8 74.0 

Bg 10–22 47.4 67.2 70.5 

Cr 22–(40) - - - 
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Fig. 4. Landscape on noncarbonatic rocks (association: ranker – acid brown soils – podzollic luvisols)  
(Stritar, 1991)
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Fig. 5. Relationship between soil depth and slope inclination



 

39 

Fig. 6. Theoretical distribution of soil depth according to the slope inclination topofunction
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Fig. 7. Pedosequence on noncarbonate rocks (association: ranker – podzol – luvisol) (association: ranker – 

acid brown soils – podzollic luvisols) (Stritar, 1991) 
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parent  
material 

topography hydrology 
land use /  
vegetation type 

soil group (part of the 
soil sequence) 

 dolomite 
undulating, 
very steep 

freely 
drained, 
dry 

light, pioneer forest on 
calcareous MP of Pinus 
sylvestris with Erica carne 

Rendzic and Lithic 
Leptosols 

 
sedimentary 
siliceous rocks 

very steep 
freely 
drained, 
dry-moist 

light, pioneer, degraded, 
acidophilic forest of Pinus 
sylvestris and Betula pendula 
with Pteridium aquillinum, 
Vaccinum myrtillus, Calluna 
vulgaris, Luzula pilosa 

Dystric and Lithic 
Leptosols 

 
sedimentary 
siliceous rocks 

gentle 
slopes 

freely 
drained, 
moist 

acidophilic forest of Fagus 
sylvatica and Castanea sativa 
with Vaccinum myrtillus, 
Calluna vulgaris, Luzula pilosa 

Dystric Cambisols and 
Haplic Luvisols, 
Umbrisols 

 
sedimentary 
siliceous rocks 

nearly flat 
freely 
drained, 
moist 

secondary acidophilic forest  of 
Picea abies with Pteridium 
aquillinum 

Haplic Luvisols and 
Dystric Cambisols, 
Umbrisols 

 

non compacted 
accumulation 
(colluvial), 
siliceous 

flat (in the 
middle of 
the slope) 

stagnating, 
saturated 

herbaceous and hydrophyllus 
plants Pteridium aquillinum, 
Athyrium filix-femina, Oxalis 
acetosella, Equisetum sp., 
Lamium orvala, Petasites sp., 
Caltha palustris, Sphagnum sp. 

Gleysols, Planosols, 
Regosols  

 
non compacted 
accumulation 
(alluvial), mixed 

flat 
(bottom of 
the valley) 

 

Salix alba 
Fraxinus excelsior 
Alnus incana 
Carex sp. 

Gleysols, Fluvisols, 
Regosols 

 
Fig. 8. Soil sequences in the slopes of the Čabranka Valley
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Fig. 9. Available flat land in the central part of the municipality Loški potok (top left). Tiny strips of arable 
land next to the village of Retje (bottom left). Deeper and more productive Eutric Cambisols of the flat areas 

(right). (Blaž Repe)
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Fig. 10. Soil research in the Loški potok municipality, with abandoned fields transformed into grassland (top 
left). Still active gardens, with decaying buildings in the village Podpreska (bottom left). Remains of the 

former timber factory in Podpreska, now completely abandoned (right). (Blaž Repe)
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Fig. 1. Location 
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 Profile 1 – Katoskeletic Folic Albic Podzol (Loamic, Densic, Raptic) 
Localization:   Upper part of convex slope, spruce forest, 1269 m a.s.l,  

N 50°45’11.9″, E 15°47’38.7″ 

 

 
 

 

 
 

 

Oi 
 

Oe 
 

E 
 
 

2Bh 

 
2Bhs                       

 
 

3BC 

 
     

3C 
 
 
 

 
 
 
 
 

 
 

 

 

Morphology: 

– 14–6 cm, slightly decomposed organic material, 
clear and wavy boundary; 

– 6–0 cm moderately decomposed organic 
material, clear and wavy boundary; 

– 0–22 cm eluvial horizon with an albic material, 
sandy loam, light gray (10YR 6/1), mica schist 
fragments, clear boundary at stone line; 

– 22–55 cm, loamy sand, light gray (10YR 4/3), 
amphibole schist fragments, clear boundary; 

– 55–61 cm, spodic horizon, loamy sand, dark 
reddish brown (5YR 3/3), amphibole schist 
fragments, gradual boundary; 

– 61–80 cm transitional horizon, sandy loam, light 
olive brown (2.5Y 5/4), amphibole schist 
fragments, gradual boundary; 

– 80–(105) cm parent material, light olive brown 
(2.5Y 5/5); amphibole schist fragments. 
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Table 1. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2 
2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

<0.002 

E 0–22 40 1 3 7 31 23 17 12 6 SL 

2Bh 22–55 80 2 9 14 34 21 10 6 4 LS 

2Bhs 55–61 90 7 14 17 26 14 12 6 4 LS 

3BC 61–80 90 3 8 10 25 17 19 12 6 SL 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
KCl 

BC 
[cmol(+)∙kg

-1
] 

Feo 

 

Alo 

[%] 
Alo+1/2Feo 

 

E 0–22 29.8 2.36 1.01 0.071 0.050 0.09 

2Bh 22–55 36.7 3.01 1.00 1.768 0.512 1.36 

2Bhs 55–61 31.8 3.65 0.74 1.520 0.752 1.46 

3BC 61–80 6.1 3.98 0.61 0.325 0.462 0.58 
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 Profile 2 – Skeletic Folic Albic Podzol (Loamic, Raptic) 
Localization:   Upper part of straight slope, spruce forest, 1241 m a.s.l,  
                          N 50°45’14.3″, E 15°47’38.5″ 

 

 
 

 
 

 

Oi 

 
Oe 

 
E 

 
 

2Bhs 

 
      

2Bs 

 
      

2BC 

      
     

3C 
 
 
 
 

 
 
 
 
 
 
 

 

Morphology: 

– 13–7 cm, slightly decomposed organic material, 
gradual and wavy boundary; 

– 7–0 cm strongly decomposed organic material, 
clear and wavy boundary; 

– 0–12 cm eluvial horizon with albic material, 
sandy loam, grayish brown (10YR 5/2), mica 
schist clasts, clear boundary; 

– 12–47 cm, spodic horizon, sandy loam, 
yellowish red (5YR 4/4), amphibole schist 
fragments, gradual boundary; 

– 47–63 cm, illuvial horizon, sandy loam, 
yellowish brown (10YR 5/6), amphibole schist 
fragments, gradual boundary; 

– 63–78 cm transitional horizon, sandy loam, 
yellowish brown (10YR 6/6), amphibole schist 
clasts, gradual boundary; 

– 78–(89) cm parent material, sandy loam, 
brownish yellow (10YR 6/8), amphibole schist 
fragments. 
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Table 3. Texture 

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2 
2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

<0.002 

E 0–12 60 3 7 8 24 18 20 14 6 SL 

2Bhs 12–47 70 4 8 14 32 18 12 8 4 SL 

2Bs 47–63 80 8 9 11 26 17 15 10 4 SL 

3C 78–(89) 90 7 10 12 27 17 13 10 4 SL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
KCl 

BC 
[cmol(+)∙kg

-1
] 

Feo 

 

Alo 

[%] 

Alo+1/2Feo 

 

E 0–12 50.1 2.42 1.26 0.141 0.075 0.15 

2Bhs 12–47 34.6 3.31 0.92 3.100 0.803 2.35 

2Bs 47–63 13.1 4.05 0.63 0.608 0.573 0.88 

3C 78–(89) 09.3 4.00 0.66 0.288 0.563 0.71 
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 Profile 3 – Skeletic Folic Albic Podzol (Loamic, Raptic) 
Localization:   Middle slope (straight), spruce forest, 1198 m a.s.l,  
                          N 50°45’17.3″, E 15°47’40.8″ 
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Morphology: 

– 11–6 cm, slightly decomposed organic material, 
clear and wavy boundary; 

– 6–0 cm highly decomposed organic material, 
clear and wavy boundary; 

– 0–15 cm eluvial horizon with albic material, 
sandy loam, grayish brown (10YR 5/2), mica 
schist fragments, clear and wavy boundary; 

– 15–25 cm, spodic horizon weakly cemented 
with iron, loamy sand, very dark gray   
(5YR 3/2-3), amphibole schist clasts, clear and 
wavy boundary; 

– 25–41 cm, spodic horizon, sandy loam, strong 
brown (7.5YR 4/6), amphibole schist clasts, 
gradual boundary; 

– 41–(53) cm transitional horizon, sandy loam,   
yellowish brown (10YR 5/6), amphibole schist 
fragments. 
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Table 5. Texture 

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2 
2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

<0.002 

E 0–15 40 2 4 7 27 16 16 22 6 SL 

2Bh 15–25 60 2 9 22 31 17 9 6 4 LS 

2Bhs 25–41 80 3 7 11 27 18 16 12 6 SL 

3BC 41–(53) 90 8 12 12 21 16 15 12 4 SL 

 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 

KCl 

BC 
[cmol(+)∙kg

-1
] 

Feo 

 

Alo 

 [%] 

Alo+1/2Feo 

 

E 0–15 49.9 2.73 0.88 0.395 0.113 0.31 

2Bh 15–25 58.8 3.10 0.93 5.350 0.689 3.36 

2Bhs 25–41 18.3 3.66 0.77 1.848 0.530 1.45 

3BC 41–(53) 10.8 4.03 0.60 0.503 0.475 0.73 
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 Profile 4 – Dystric Endoskeletic Histic Stagnic Cambisol (Loamic, Colluvic) 
Localization:  lower part of concave slope, spruce forest, 1178 m a.s.l,  
                         N 50°45’19.4″, E 15°47’45.2″ 
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Morphology: 

– 10–0 cm, moderately decomposed organic 
material; 

– 0–15 cm, horizon having sandy loam texture, 
very dark brown (7.5YR 4/2), common 
redoximorphic mottles, clear and wavy 
boundary; 

– 15–30 cm, cambic horizon, sandy loam, dark 
brown (7.5YR 3/4), gradual boundary; 

– 30–42 cm, cambic horizon, sandy loam,dark  
yellowish brown (10YR 4/4), gradual boundary; 

– 42–63 cm transitional horizon, sandy loam, 
olive brown (2.5Y 4/4), gradual boundary; 

– 63-83 cm, parent material, olive brown  
(2.5Y 4/5). 
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Table 7. Texture 

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2 
2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

<0.002 

EBg 0–15 30 5 8 14 23 16 14 14 6 SL 

2Bw1 15–30 40 5 7 18 30 16 10 8 6 SL 

2Bw2 30–42 60 8 11 15 23 13 10 12 8 SL 

3BC 42–63 70 8 11 17 24 12 10 12 6 SL 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 

KCl 

BC 
[cmol(+)∙kg

-1
] 

Feo 

 

Alo 

[%] 

Alo+1/2Feo 

 

EBg 0–15 47.1 3.69 0.63 1.718 0.321 1.18 

2Bw1 15–30 20.9 3.83 0.68 1.739 0.481 1.35 

2Bw2 30–42 07.4 4.09 0.47 0.591 0.279 0.57 

3BC 42–63 05.7 4.30 0.44 0.279 0.296 0.44 
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 Profile 5 – Dystric Histic Stagnosol (Episiltic, Skeletic, Colluvic) 
Localization:   lower part of concave slope, spruce forest, 1145 m a.s.l,   
                          N 50°45’21.6″, E 15°47’51.9″ 
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Morphology: 

– 14–8 cm, slightly decomposed organic 
material; 

– 8-0 cm, highly decomposed organic material, 
clear and wavy boundary; 

– 0–20 cm, eluvial horizon with albic material, 
silt loam, dark grayish brown (10YR 5/2), friable 
consistency, stagnic properties (common 
reductimorphic and oximorphic colors), gradual 
boundary; 

– 20–38 cm, transitional horizon, silt loam, dark 
brown (7.5YR 4-5/4), friable consistency, stagnic 
properties (common reductimorphic and 
oximorphic colors), gradual boundary; 

– 38–50 cm, cambic horizon, loam, dark brown 
(10YR 5/6), firm consistency, stagnic properties 
(common reductimorphic and oximorphic 
colors), gradual boundary; 

– 50–75 cm cambic/transitional horizon, loam, 
strong brown (10YR 5/8), very firm consistency, 
gradual boundary; 

– 75–(95) cm, parent material, strong brown 
(10YR 5/6-8), very firm consistency. 
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Table 9. Texture 

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2 
2.0-
1.0 

1.0-
0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.002 

<0.002 

Eg 0–20 30 2 2 5 16 13 25 31 6 SiL 

EBg 20–38 50 1 3 5 15 14 23 29 10 SiL 

2Bwg 38–50 40 2 4 6 18 14 21 25 10 L 

3BC 50–75 80 2 3 5 17 17 25 25 6 L 

 

 

Table 10. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 

KCl 

BC 
[cmol(+)∙kg

-1
] 

Feo 

 

Alo 

[%] 

Alo+1/2Feo 

 

Eg 0–20 53.7 3.06 0.90 1.058 0.260 0.79 

EBg 20–38 36.9 3.33 0.69 1.280 0.278 0.92 

2Bwg 38–50 20.8 3.60 0.82 1.203 0.400 1.00 

3BC 50–75 20.7 3.77 0.70 1.325 0.568 1.23 
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Fig. 2. Soil topolithosequence along slope having different types of slope deposits on Kowarski Grzbiet 
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Fig. 1. Location 
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 Profile 1 – Skeletic Cambic Phaeozem (Colluvic, Humic, Loamic, Amphisiltic) 

Localization: Foothill of Wdżar Mountain, inclination 25-30, 687 m a.s.l., 
                         N 49°27′13.63″   E 20°19′7.74″ 
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Morphology: 

– 4–0 cm, poorly decomposed organic material 
containing mainly moss and conifer needles; 

– 0–34 cm, mollic horizon, sandy loam, brownish 
black (7.5YR 2/2), slightly moist, medium strong 
granular structure, many angular andesite coarse 
fragments,  common roots, clear and wavy 
boundary; 

– 34–60 cm, cambic horizon, silt loam, very dark 
brown (7.5YR 2/3), fine strong blocky subangular 
structure, moist, abundant angular andesite coarse 
fragments, few roots, diffuse boundary; 

– 60–91 cm, cambic horizon, silt loam, very dark 
brown (7.5YR 2/3), fine strong blocky subangular 
structure, moist, abundant angular andesite coarse 
fragments, very few roots, gradual boundary; 

– 91–150 cm, dark brown (7.5YR 3/4) loam, fine 
strong blocky subangular structure, moist, 
abundant angular andesite and shale coarse 
fragments, very few roots; 

– 150–(200) cm, dark brown (7.5YR 3/4) loam, fine 
strong blocky subangular structure, moist, 
abundant angular andesite and shale coarse 
fragments, very few roots. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 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 0–34 40 3 5 6 10 21 19 26 4 6 SL 

ABw1 34–60 50 2 5 8 12 12 14 31 6 10 SiL 

ABw2 60–91 60 1 6 9 13 10 18 28 5 10 SiL 

BwC1 91–150 60 2 7 10 13 12 13 27 7 8 L 

BwC2 150–(200) 70 3 9 10 13 11 14 27 3 11 L 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl NaF 

Ah 0–34 50.8 4.0 12.7 5.5 4.3 10.6 - 

ABw1 34–60 11.3 0.6 18.8 6.5 4.7 10.4 - 

ABw2 60–91 9.6 0.3 32.0 6.8 4.9 10.6 - 

BwC1 91–150 6.9 0.4 17.3 6.8 5.0 10.5 - 

BwC2 150–(200) 7.0 0.7 10.0 6.9 5.1 10.4 - 

 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ah 0–34 303 46.2 5.12 2.91 357 106 463 77.2 

ABw1 34–60 327 64.5 1.95 4.39 397 39.7 437 90.9 

ABw2 60–91 328 86.3 2.04 4.56 421 30.6 451 93.2 

BwC1 91–150 295 90.1 1.55 4.54 391 26.8 418 93.6 

BwC2 150–(200) 322 90.0 2.33 4.51 419 25.4 445 94.3 
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 Profile 2 – Mollic Lithic Leptosol (Colluvic, Humic, Loamic)  

Localization: lower slope - inclination 20 of andesitic hill Wdżar Mt., along ski slope;  692  m a.s.l., 
coniferous  trees (pine, larch), grasses, moss 
N 49°27′22.2″   E 20°19′11.7″ 

 

 
 

 

 

 

Of 

AhC 
 
 
 
 

R 

 
 
 
 

 
 
 
 
 
 
 
 
 

 

Morphology: 

– 6–0 cm, poorly decomposed moss felt; 

– 0–20 cm, brownish black (7.5YR 3/2), sandy 
loam, moist, medium strong granular structure, 
many angular andesite coarse fragments,   
common roots, abrupt boundary with slightly 
weathered andesite; 

– 20–(70) cm, continuous rock – andesite. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

AhC 0–20 30 7 12 11 13 15 10 16 5 11 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 NaF 

AhC 0–20 25.6 1.70 15.0 6.0 4.9 9.9 - 

 

 

Table 6. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

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

-1
] 

AhC 0–20 387 80.9 13.1 0.64 482 45.4 527 - 91.4 
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 Profile 3 – Mollic Lithic Leptosol (Humic, Loamic) 

Localization: upper slope - inclination 30 of andesitic hill Wdżar Mt., coniferous trees (pine, larch),  
                        698  m a.s.l., N 49°27′15.65″ E 20°19′4.6″ 

 

 
 

 

 
 

 

Ah    
 
 
 
 

R 
 
 
 

 
 

Morphology: 

– 0–15 cm, brownish black (7.5YR 2/2), sandy 
loam, moist, medium strong granular structure, 
common angular andesite coarse fragments,   
common roots, abrupt boundary with fresh 
andesite; 

– 0–(40) cm, continuous rock  - andesite. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–15  1 3 4 9 39 18 20 3 3 SL 

 

 

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 NaF 

Ah 0–15 41.6 3.1 13.4 5.6 4.2 10.5 - 

 

 

Table 9. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

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

-1
] 

Ah 0–15 319 57.1 3.75 1.99 382 94.7 477 - 80.1 
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 Profile 4 – Skeletic Cambic Phaeozem (Colluvic, Humic, Endoloamic, Anosiltic) 
Localization: Near the top of andesitic hill Wdżar Mt., 747 m a.s.l., 
                        N 49°27′19.82″ E 20°19′8.66″E 

 

 
 

 

 
 

 

Ah       
 
 
 

BwC 
 
 
 

C 
 
 
 
 

R 
 
 
 
 

 
 
 
 
 

Morphology: 

– 0–30 cm, dark brown (7.5YR 3/3), silt loam, 
moist, medium strong granular structure, many 
angular andesite coarse fragments,   common 
roots, clear smooth boundary; 

– 30–60 cm, brown (10YR 4/4), silt loam, moist, 
medium strong granular structure, many angular 
andesite coarse fragments,  common roots, clear 
and wavy boundary; 

– 60–80 cm, dull yellowish brown (10YR 5/4), loam, 
medium moderate granular structure, abundant 
angular andesite coarse fragments, few roots, 
abrupt boundary with slightly weathered firm 
andesite 

– 80–(90) cm, continuous rock  - andesite. 

 

 

 

 

 



 

69 

Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–30 40 4 13 11 13 5 21 25 4 4 SiL 

BwC 30–60 40 1 5 6 12 13 21 26 4 11 SiL 

C 60–80 60 4 9 8 11 12 18 23 5 9 L 

 

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 NaF 

Ah 0–30 34.0 3.0 11.3 5.6 4.5 10.4 - 

BwC 30–60 7.5 0.8 9.4 6.5 4.8 10.3 - 

C 60–80 4.8 0.4 12.0 6.6 4.9 10.3 - 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

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

-1
] 

Ah 0–30 200 26.1 2.06 1.72 229 698.9 298 - 76.9 

BwC 30–60 186 21.1 0.42 2.56 210 28.7 239 - 88.0 

C 60–80 176 22.5 0.63 2.98 202 23.9 226 - 89.4 
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Fig. 2. Simplified geological map of Mt Wdżar near Kluszkowce (after Birkenmajer & Nairn, 1968, modified) 

with location of soil profiles. 
1 - amphibole andesite (first phase intrusions); 2 - amphibole-pyroxene andesite (second phase intrusions);  
3 - faults; 4 - Magura sandstones (middle Eocene); 5 - sub-Magura beds (lower Eocen); 6 - Kluszkowce beds 

(lower Eocene - Paleocene) 
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Fig. 1. Location 
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 Profile 1 – Dystric Hyperskeletic Leptosol (Humic, Loamic)  
Localization: Tskratskharo Pass, top of the slope, inclination >35°, unused and unmanaged land,  
                        2435 m a.s.l., N 41°41.240’ E 043°31.164’ 

 

 
 

 

 

 

Ah 
 
 
 

AB 
 
 
 

Bw 
 
 
 

CR 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 

Morphology: 

– 0–10 cm, humus horizon, sandy loam, skeletal, 
black (7.5YR 2/1) granular structure, sandy 
friable, common roots, gradual and smooth 
boundary; 

– 10–30 cm, transitional horizon, sandy clay loam, 
coarse gravel and stones, dark reddish brown 
(5YR 3/3.5), granular fine blocky structure, roots, 
diffuse boundary;  

– 30–50 cm, sandy clay loam, fine and medium 
gravels, dark reddish brown (5YR 3/4), blocky 
structure, slightly compacted, very few roots, 
clear and smooth boundary; 

– 50–(80) cm, regolith, sandy loam, abundant 
rock fragments, reddish brown (5YR 4/4), weak 
subangular structure.   
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >1.0 1.0-0.25 0.25-0.1 0.1-0.05 
0.05-
0.005 

0.005-
0.001 

< 0.001 

A 0–10 - 1 23 40 5 16 15 SL 

AB 10–30 - 1 19 32 11 17 21 SCL 

BC 30–50 - 1 13 37 3 23 22 SCL 

CD 50–(80) - 2 26 34 9 15 14 SL 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH 

[H2O] 

OC  
[g∙kg

-1
] 

CEC  
[cmol∙kg

-1
] 

Percentage (%) of CEC 

Ca Mg K Na H 

A 0–10 5.1 47.5 28.1 54.8 24.0 3.51 0.36 17.3 

AB 10–30 5.2 46.3 24.4 51.2 31.5 1.27 0.26 15.8 

BC 30–50 5.6 38.6 18.5 48.6 30.2 2.36 0.35 18.5 

CD 50–(80) 5.9 32.3 25.8 52.4 27.2 2.64 0.34 17.5 
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 Profile 2 – Mollic Leptosol (Humic, Loamic)  
Localization: Tskratskharo pass, middle slope, inclination of the slope is >45°, altitude 2,324 m a.s.l., Parent        

                        material andesite-basalt; N 41°41.189’ E 043°30.662’ 

 

 
 

 

 

 

Ah 
 
 

 
AB       

 

 
 

R 
 
 

 
 
 
 

Morphology: 

– 0–10 cm, mollic horizon, sandy loam, dark 
brown (7.5YR 3/2), fine crumby structure, slightly 
compacted, common roots, a few gravels, clear 
and smooth boundary; 

– 10–24 cm, mollic horizon, sandy clay loam, dark 
brown (10YR 3/2.5), blocky structure, loamy, 
stones, common roots, slightly compacted, clear 
and smooth boundary; 

– 24–(60) cm, continuous rock. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 1.0 1.0-0.25 0.25-0.1 0.1-0.05 
0.05-
0.005 

0.005-
0.001 

< 0.001 

A 0–10 - 1 23 40 7 16 15 SL 

AB 10–24 - 1 19 32 11 17 21 SCL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH 
[H2O] 

OC   
[g∙kg

-1
] 

CEC  
[cmol∙kg

-1
] 

Percentage (%) of CEC 

Ca Mg K Na H 

A 0–10 5.8 49.1 17.2 62.2 34.5 1.11 0.22 1.97 

AB 10–24 5.8 37.2 17.2 58.4 38.6 0.56 0.42 1.98 
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 Profile 3 – Skeletic Leptic Phaeozem (Humic, Loamic) 
Localization: Central part of the range, next to Algeti National Park and the start point of the river Vere,   
                        upper slope (shoulder), inclination 4–6° altitude 1,620 m a.s.l.; 
                        N 41°43.05312’     E 044°26.96994’ 

 

 
 

 

 
 

 

Ah       

 
  
 
 

AR 

 
 
 

R 
 
 
 
 
 

 

Morphology: 

– 0–20 cm, mollic horizon, sandy loam, very dark 
grey (5YR 3/1), gradient to dark brown  
(7.5YR 3/2), crumby structure, many roots, 
compacted, common biological activity (ants, 
bugs, etc.), abrupt and smooth boundary; 

– 20–40 cm, transitional horizon, sandy loam, 
brown (7.5YR 4/3.5), friable, common roots, 
abundant rock fragments, clear and smooth 
boundary;  

– 40–(70) cm, continuous rock, strongly 
weathered sandstone. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 1.0 1.0-0.25 0.25-0.1 0.1-0.05 0.05-0.005 
0.005-
0.001 

< 0.001 

Ah 0–20 - 4 39 19 6 15 17 SL 

AR 20–40 - 2 43 18 6 11 19 SL 

 

 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH 
[H2O] 

OC  
[g∙kg

-1
] 

CEC  
[cmol∙kg

-1
] 

Percentage (%) of CEC 

Ca Mg K Na H 

Ah 0–20 5.6 47.9 36.2 68.7 27.1 3.04 0.18 0.97 

AR 20–40 5.7 41.9 32.3 79.2 18.8 0.73 0.30 0.99 
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 Profile 4 – Eutric Hyperskeletic Leptosol (Loamic)  
Localization: East part of the Trialeti range, Kojori ridge, upper slope, inclination 5°, altitude 1,303 m a.s.l.; 

N 41°40.04850’ E 044°40.56462’ 

 

 
 

 

 

 

Ah 
 

 
BC 

 
 
 

R 
 
 
 
 

 
 
 

 

 

Morphology: 

– 0–11 cm, humus horizon, sandy clay loam, dark 
brown (10YR 3/3), common roots, crumby 
structure, friable, clear and smooth boundary; 

– 11–30 cm, transitional horizon, sandy loam, 
dark brown (10YR 3/3), crumby structure, 
weathered calcareous rocks – abundant rock 
fragments, clear and smooth boundary; 

– 30–(40) cm, strongly weathered sandstone. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 1.0 1.0-0.25 0.25-0.1 0.1-0.05 0.05-0.005 
0.005-
0.001 

< 0.001 

Ah 0–11 - 1 34 19 7 16 22 SCL 

BC 11–30 - 4 45 19 4 13 15 SL 

 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH 
[H2O] 

CaCO3 

[g∙kg
-1

] 
OC   

[g∙kg
-1

] 
CEC  

[cmol∙kg
-1

] 

Percentage (%) of CEC 

Ca Mg K Na H 

Ah 0–11 7.7 7.9 41.4 35.3 73.33 25.77 0.61 0.29 - 

BC 11–30 7.1 2.6 36.1 36.1 73.70 25.89 0.31 0.09 - 
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 Profile 5 – Eutric Hyperskeletic Endoleptic Regosol (Loamic)  
Localization: Kojori ridge, nearby territory to the Profile 4, middle slope, south exposition, inclination 5–7°,  
                        altitude 1298 m a.s.l.; 
                        N 41°40.04538’    E 044°40.61256’ 

 

 
 

 

 

    

Ah 
 
 
 

AB 
 

 
C 

 
 

Morphology: 

– 0–8 cm, humus horizon, sandy clay loam, dark 
brown (10YR 3/3), fine granular-crumby 
structure, common roots, slightly compacted, 
clear and smooth boundary; 

– 8–20 cm, transitional horizon, brown (10YR 4/3), 
rock structure, dominated by rock fragments, 
common roots, clear and smooth boundary; 

– 20–(40) cm, parent material, stones and gravels. 
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Table 9. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 1.0 1.0-0.25 0.25-0.1 0.1-0.05 0.05-0.005 
0.005-
0.001 

< 0.001 

Ah 0–8 - 1 34 19 7 16 22 SCL 

AB 8–20 - 4 45 19 4 13 15 SL 

 

 

 

Table 10. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH 
[H2O] 

CaCO3 

[g∙kg
-1

] 
OC   

[g∙kg
-1

] 
CEC  

[cmol∙kg
-1

] 

Percentage (%) of CEC 

Ca Mg K Na H 

Ah 0–8 7.3 0.26 - 37.5 74.06 24.69 1.21 0.04 - 

AB 8–20 6.7 0.00 - 35.3 74.32 24.77 0.55 0.36 - 
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 Profile 6 – Luvic Phaeozem (Loamic, Humic)  
Localization:  Road of Tskneti- Kiketi, Trialeti ridge, altitude 1300 m a.s.l; northern exposition, inclination  

     12-14°. Parent rock: sandstone  N 41°40'48.8" E 44°41'12.4" 

 

 
 

 

 
 

 

Ah       
 

 
AB 

 
 
 

Bt 
 
 

C 
 
 
 

 

 

 
 

 

 

Morphology: 

– 0–15 cm, mollic horizon, sandy loam, very dark 
grayish brown (10YR 3/2), granular structure, 
friable, few roots, clear and smooth boundary; 

– 15–35 cm, mollic horizon with some features of 
argic horizon (few cutans), silt loam, common 
coarse fragments, dark brown (7.5YR 3/2), 
crumby, compact, no roots, gradual boundary; 

– 35–70 cm, argic horizon, clay loam, few coarse 
fragments, brown (7.5YR 3.5/3), crumby, compact, 
cutans, few roots, gradual boundary; 

– 70–(100) cm, parent material, clay loam, brown 
(7.5YR 4.5/4), crumby. 
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Table 11. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 

Textural class 
2.0-0.63 0.63-0.2 0.2-0.063 

0.063-
0.020 

0.020-
0.002 

< 0.002 

Ah 0–15 3 23 28 19 21 6 SL 

AB 15–35 4 8 11 25 27 25 SiL 

Bt 35–70 4 6 11 22 24 33 CL 

C 70–(100) 4 8 13 18 28 29 CL 

 

Table 12. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH  
[H2O] 

pH  
[KCl] 

OC   
[g∙kg

-1
] 

CEC  
[cmol∙kg

-1
] 

Percentage (%) of CEC 

Ca Mg K Na H 

Ah 0–15 6.4 5.9 45.8 36.1 82 10 2 0 - 

AB 15–35 6.1 4.2 21.2 26.2 71 9 0 0 - 

Bt 35–70 6.7 4.8 10.4 29.1 82 10 0 1 - 

C 70–(100) 6.8 5.3 6.9 29.6 86 10 0 1 - 
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 Profile 7 – Haplic Chernozem (Loamic)  
Localization: Lisi lake, Trialeti ridge, altitude 750 m a.s.l., slope sediments (colluvium); 

    N 41°44'29.9" E 44°43'47.2" 

 

 
 

 

 
 

 

Ah1       
 

 
Ah2 
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BC 
 
 
 

Ck 
 
 

 

 

 
 

 

 

Morphology: 

– 0–15 cm, chernic horizon, loam, very dark gray 
(10YR 3/1), granular structure, many roots, 
compact, gradual boundary; 

– 15–25 cm, chernic horizon, loam, very dark 
grayish brown (10YR 3/2), granular structure, 
loamy, compact, common roots, gradual 
boundary; 

– 25–40 cm, transitional horizon, loam, brown 
(10YR 4/3), compact, crumby structure, few roots, 
gradual boundary; 

– 40–75 cm, transitional horizon, sandy clay loam, 
gray (10YR 4.5/1), crumby structure, few soft 
concretions of carbonates – white (10YR 8/1), 
gradual boundary; 

– 75–(110) cm – parent material with protocalcic 
properties, sandy clay loam, grayish brown  
(10YR 5/2), crumby structure, common soft 
concretions and nodules of secondary carbonates. 
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Table 13. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 

Textural class 
2.0-0.63 0.63-0.2 0.2-0.063 

0.063-
0.020 

0.020-
0.002 

< 0.002 

Ah1 0–15 15 13 18 19 10 25 L 

Ah2 15–25 14 12 17 20 15 22 L 

AB 25–40 15 18 18 10 19 20 L 

BC 40–75 18 20 20 9 11 22 SCL 

Ck 75–(110) 20 21 20 8 10 21 SCL 

 

Table 14. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH 
[H2O] 

CaCO3 

[g∙kg
-1

] 
OC   

[g∙kg
-1

] 
CEC  

[cmol∙kg
-1

] 

Percentage (%) of CEC 

Ca Mg K Na H 

Ah1 0–15 7.3 13.3 23.6 33.5 81 19 - - - 

Ah2 15–25 7.7 26.7 19.3 34.8 85 15 - - - 

AB 25–40 7.7 44.4 15.0 34.1 80 20 - - - 

BC 40–75 8.2 111 9.8 30.4 79 21 - - - 

Ck 75–(110) 8.3 133 5.5 27.0 80 20 - - - 
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 Profile 8 – Skeletic Chernozem (Aric, Loamic, Petrocalcic, Raptic)  
Localization:  Tserovani, Mukhrani valley, altitude 530 m a.s.l., formed on carbonate sedimentary rocks and 

cobbles;  N 41°53'33.5" E 44°41'05.5" 
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Morphology: 

– 0–25 cm, Chernic horizon, loam, common rock 
fragments, very dark gray (10YR 2.5/1), crumb-
granular structure, many roots, compact, primary 
carbonates, gradual boundary; 

– 25–40 cm, Chernic horizon, loam, common rock 
fragments, very dark grayish brown (10YR 2.5/1.5), 
skeletic, crumb-granular structure, roots, primary 
carbonates, clear and smooth boundary; 

– 40–60 cm, transitional horizon, loam, common 
rock fragments, very dark grayish brown (10YR 
3/2),  few roots, few white (10YR 8/1) nodules and 
soft concretions of secondary carbonates,  gradual 
boundary; 

– 60–(100) cm, petrocalcic horizon, loam, 
abundant rock fragments,  pale brown (10YR 6/3), 
massive, compact, common nodules and soft 
concretions of secondary carbonates. 
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Table 15. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 2.0-0.63 0.63-0.2 0.2-0.063 
0.063-
0.020 

0.020-
0.002 

< 0.002 

Ahp 0–25 15 13 15 21 18 18 L 

Ah 25–40 13 11 14 18 22 22 L 

BC 40–60 13 10 13 19 21 24 L 

Ck 60–(100) 12 8 11 26 21 22 L 

Table 16. Chemical and physicochemical properties 

Horizon 
Depth 
[cm] 

pH 
[H2O] 

CaCO3 

[g∙kg
-1

] 
OC 

[g∙kg
-1

] 
CEC  

[cmol∙kg
-1

] 

Percentage (%) from CEC 

Ca Mg K Na H 

Ahp 0–25 7.3 57.8 27.4 28.3 79 21 - - - 

Ah 25–40 7.9 44.4 22.7 36.8 76 24 - - - 

BC 40–60 7.9 62.2 13.3 36.2 78 22 - - - 

Ck 60–(100) 8.3 53.3 10.5 25.7 79 21 - - - 
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 Profile 9 – Cambic Calcisol (Hypocalcic, Siltic)  
Localization: Karsani, altitude 480 m a.s.l. formed on colluvic material, 

 N 41°49'56.5" E 44°43'02.3" 
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Morphology: 

– 0–30 cm, humus horizon, silt loam, dark 
yellowish brown (10YR 4/4), granular-crumby, 
structure, dry, compact, very few stones, many 
roots, clear and smooth boundary; 

– 30–60 cm, cambic horizon, silt loam, yellowish 
brown (10YR 5/6), crumby structure, few stones, 
dry, compact, few nodules and soft concretions of 
secondary carbonates, few roots, gradual 
boundary; 

– 60–80 cm, calcic horizon, silt loam, yellowish 
brown (10YR 5/6), crumby structure, few stones, 
dry, compact, many nodules and soft concretions 
of secondary carbonates, few roots, gradual 
boundary; 

– 80–110 cm, calcic horizon, silt loam, yellowish 
brown (10YR 5/8), crumby structure, many 
nodules and soft concretions of secondary 
carbonates, gradual boundary; 

– 110–(140) cm, calcic horizon, silt loam, yellowish 
brown (10YR 5/8), crumby structure, many 
nodules and soft concretions of secondary 
carbonates, gradual boundary. 
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Table 17. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 

Textural class 
2.0-0.63 0.63-0.2 0.2-0.063 

0.063-
0.020 

0.020-
0.002 

< 0.002 

A 0–30 1 2 4 31 37 25 SiL 

Bk1 30–60 2 2 4 30 38 24 SiL 

Bk2 60–80 1 3 4 29 39 24 SiL 

Ck1 80–110 1 2 5 28 40 24 SiL 

Ck2 110–(140) 1 2 4 30 39 24 SiL 

Table 18. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

pH 
[H2O] 

CaCO3 

[g∙kg
-1

] 
OC   

[g∙kg
-1

] 
CEC  

[cmol∙kg
-1

] 

Percentage (%) from CEC 

Ca Mg K Na H 

A 0–30 7.9 222 22.7 40.6 84 16 - - - 

Bk1 30–60 7.3 218 14.3 57.3 82 18 - - - 

Bk2 60–80 7.4 235 13.1 44.7 84 16 - - - 

Ck1 80–110 7.5 244 4.6 42.6 85 15 - - - 

Ck2 110–(140) 7.5 244 4.6 47.3 83 17 - - - 
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 Profile 10 – Calcic Chernozem (Clayic)  
Localization:  Bolnisi district, village Nakhiduri (agricultural land, basically are grown potatoes),  

altitude 480 m a.s.l.  

 

 
 

 

 

 

Ap       
 

 
A 

 
 
 

AB 
 
 
 

BC 
 
 

 
 

Ck1 
 
 
 

Ck2 
 

 

 

 
 

 

 

Morphology: 

– 0–20 cm, chernic horizon, silty clay, very dark 
brown (10YR 2/2), granular-blocky structure, 
compact, very few roots, abrupt boundary; 

– 20–40 cm, chernic horizon, silty clay, very dark 
grayish brown (10 YR3/2), granular-crumby 
structure, compact, very few roots, loamy, gradual 
boundary; 

– 40–65 cm, transitional horizon, silty clay, dark 
brown (10YR 3/3), crumby structure, no roots, 
marks of humus coatings on the surface of 
aggregates, gradual boundary; 

– 65–80 cm, transitional horizon, silty clay, 
yellowish brown, (10YR 4.5/4), crumby structure, 
friable, few humus coatings, few white (2.5YR 8/2) 
nodules and soft concretions of secondary 
carbonates, gradual boundary; 

– 80–100 cm, calcic horizon,  clay, yellowish brown 
(10YR 5/6), crumby structure, friable, loamy, many 
soft concretions and nodules of secondary 
carbonates, gradual boundary; 

– 100–(130) cm, calcic horizon, clay, yellowish 
brown (10YR 5/6), crumby structure, friable, many 
soft concretions and nodules of secondary 
carbonates. 

 



95 

Table 19. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 2.0-0.63 0.63-0.2 0.2-0.063 
0.063-
0.020 

0.020-
0.002 

< 0.002 

Ap 0–20 0 0 13 15 30 42 SiC 

A 20–40 0 0 13 16 29 42 SiC 

AB 40–65 0 0 13 16 31 40 SiC 

BC 65–80 0 0 12 17 30 41 SiC 

Ck1 80–100 0 0 11 16 21 52 C 

Ck2 100–(130) 0 0 10 15 20 55 C 

Table 20. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

pH 
[H2O] 

CaCO3 

[g∙kg
-1

] 
OC   

[g∙kg
-1

] 
CEC  

[cmol∙kg
-1

] 

Percentage (%) from CEC 

Ca Mg K Na H 

Ap 0–20 6.0 – 20.7 32.4 71 29 - - - 

A 20–40 6.7 – – 32.1 74 26 - - - 

AB 40–65 7.0 – 15.1 30.3 68 32 - - - 

BC 65–80 7.6 178 8.2 30.1 68 32 - - - 

Ck1 80–100 8.1 213 8.1 28.0 71 29 - - - 

Ck2 100–(130) 8.1 227 5.3 28.1 72 28 - - - 
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Fig. 1. Location 
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 Profile 1 -  Calcaric Rendzic Leptosol (Siltic, Humic) 
Location: subhorizontal inter-sinkhole main surface (152 m a.s.l.). Steppe with feather grass (Stipa pennata),  
                  fescue (Festuca valesiaca), wormwood species and forbs: Fragaria vesca, Filipendula vulgaris,  
                  Trifolium repens, Sanguisоrba officinаlis, Echinops ritro, etc.  
                  N 57°26'29.2" E 57°7'30.9" 

 

 
 

 

 
 

 

Ah 
 
 
 
 

R 
 
 
 
 
 
 
 
 

Morphology: 

–  0–20 cm, mollic horizon, silt loam, very dark 
gray (10YR 3/1), weakly moist, weakly compact, 
fine angular blocky to crumbly structure, weak 
effervescence, many fine roots, few fine fragments 
of calcareous rocks, abrupt boundary; 

– 20–(47) cm, hard weakly weathered limestone 
(85%), light gray (10YR 7/1) with light yellowish 
brown (10 YR 6/4) fine earth (15%). 
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Table 1. Texture  

Horizon 
Depth  

[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 1.0-0.5 
0.5-

0.25 

0.25-

0.1 

0.1-

0.05 

0.05-

0.02 

0.02-

0.005 

0.005-

0.002 
< 0.002 

Ah 0–20 13 3 17 17 7 5 16 18 14 3 SiL 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 
CaCO3 

[g∙kg
-1

] 

Ah 0–20 32 4.1 7.9 7.3 11 

 

 

Table 3. Elemental composition 

Horizon 
Depth  

[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah 0–20 50.51 10.42 8.21 19.65 8.03 0.18 0.65 1.80 0.27 
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 Profile 2 - Calcaric Cambic Phaeozem (Siltic, Colluvic, Protocalcic) 
Location: upper part of the sinkhole slope (3 m from the edge and 17 m down to the bottom; 151 m a.s.l.),   
                  inclination 33

о
. Grass-forb community dominated by wild strawberry (Fragaria vesca), feather  

                    grass (Stipa pennata), (Poa pratensis L.) and dropwort (Filipendula vulgaris).  
                  N 57°26'29.2" E 57°7'30.9" 

 

 
 

 

 

 

Ah 
 
 
 
 
 
 

Ahk 
 
 
 

 
 

ABwk 
 
 
 
 

 
 

BCk 
 
 
 
 
 

 
 
 
 
 

Morphology: 

– 0–9 cm, humus horizon,  silt loam, dark grayish 
brown (10YR 3/2), weakly moist, friable, fine 
crumbly to subangular blocky structure, weak 
effervescence starting at 6 cm, densely pierced 
by fine roots, very few fine fragments of 
calcareous rocks, clear transition and wavy 
boundary;  

– 9–25 cm, silt loam, grayish brown (10YR 3/3) 
with darker mottles, some of them vertical 
(earthworm passage ways), weakly moist, fine 
subangular blocky, visible effervescence, many 
fine roots, very few fine fragments of calcareous 
rocks, clear transition and wavy boundary; 

– 25–42 cm, silt loam, light yellowish brown 
(10YR 5/4), weakly moist, friable, fine subangular 
blocky, visible effervescence, few fine soft 
carbonate concretions and pseudomycelium, very 
few fine roots, few fragments of calcareous rocks 
(up to 2х3х5 cm in size), gradual transition by the 
abundance of fragments, diffuse boundary; 

 – 42–(90) cm, silt loam, light yellowish brown 
(10YR 5/4), weakly moist, similar to the above 
horizon but has more limestone fragments, 
rather firm, weak subangular blocky structure, 
visible effervescence, no carbonate pedofeatures. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–9 14 4 16 16 7 6 19 19 11 2 SiL 

Ahk 9–25 16 3 17 18 8 7 20 16 9 2 SiL 

ABwk 25–42 21 5 14 14 5 5 14 19 20 4 SiL 

BCk 42–(90) 27 6 15 15 5 5 13 17 19 5 SiL 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

CaCO3 

[g∙kg
-1

] 

Ah 0–9 34 6.1 5 7.6 23 

Ahk 9–25 12 1.5 8 7.7 39 

ABwk 25–42 - - - 8.0 86 

BCk 42–(90) - - - 7.4 46 

 

Table 6. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah 0–9 47.07 11.85 3.84 21.98 12.53 0.17 0.69 1.69 0.18 

Ahk 9–25 40.34 12.15 4.54 26.32 13.82 0.12 0.67 1.65 0.17 

ABwk 25–42 38.81 11.15 3.82 30.2 13.6 0.13 0.62 1.52 0.15 
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 Profile 3 - Cambic Someric Phaeozem (Siltic, Colluvic, Hyposkeletic) over Cambic Someric Phaeozem (Siltic, 
Colluvic, Hyperhumic, Hyposkeletic) over Cambisol (Siltic, Colluvic) 

Location: medium part of the sinkhole slope (10 m down from the edge, and 10 m to the bottom;  
                  148 m a.s.l.), slope gradient 33

о
. Plant community with fern (Gymnocarpium dryopteris) and  

                  herbs: Aegopodium podagraria, Alchemilla vulgaris, Galium aparine, etc. 
                  N 57°26'29.2" E 57°7'30.9" 

 

 
 

  
 

 

Ah    
 
 

 
 
 

ABwk 
 
 
 

 
2Ahkb 

 
 
 
 
 

2ABwkb 
 
 
 

 
3Akb  

 
 
 
 

3Bwb  

 

Morphology: 

– 0–13 cm, mollic horizon, silt loam, very dark gray 
(10YR 2/2), moist, friable to slightly firm, fine 
crumbly and subangular blocky structure, weak 
effervescence at 10 cm, common fine roots, few fine 
fragments of calcareous rocks, clear and smooth 
boundary;  

– 13–40 cm, transitional horizon, silt loam, dark 
grayish brown (10YR 3/3), moist, rather firm, 
subangular blocky (fine and medium blocks), visible 
effervescence, common fine roots, many fragments 
of calcareous rocks, clear and smooth boundary; 

– 40–53 cm, buried mollic horizon, silt loam, black 
(10YR 2/1), moist, firm, fine crumbly and granular 
structure, visible effervescence, pierced by fine roots 
with fine aggregates hanging on them, few fine 
fragments of calcareous rocks of different 
weathering degree, clear and smooth boundary; 

– 53–72 cm, transitional horizon, silt loam, dark 
brownish gray (10YR 3/2), moist to weakly wet, firm, 
fine crumbly, visible effervescence, few fine roots, 
abundant fragments of calcareous rocks of different 
weathering degree, clear and smooth boundary; 

– 72–79 cm, buried humus horizon, silt loam, very 
dark grayish brown (10YR 3/2), moist to weakly wet, 
firm, weak subangular blocky structure, visible 
effervescence, few fine roots, abundant fragments of 
calcareous rocks, clear and smooth boundary; 

– 79–(110) cm, buried cambic horizon, loam, brown 
(10YR 4/3), moist to weakly wet, firm, weak 
subangular blocky structure, weak effervescence, 
few fragments of calcareous rocks in upper 10 cm. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–13 11 4 14 13 7 7 20 19 14 2 SiL 

ABwk 13–40 23 3 18 18 5 6 23 15 10 2 SiL 

2Akb 40–53 9 3 12 15 7 6 21 18 15 3 SiL 

2ABwkb 53–72 26 6 16 17 8 6 25 14 6 2 SiL 

3Akb 72–79  20 6 17 16 8 6 17 17 10 3 SiL 

3Bwb 79–(110)  6 7 15 17 8 7 21 17 6 2 SiL 

 

 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

CaCO3 

[g∙kg
-1

] 

Ah 0–13 46 3.7 12 7.4 17 

ABwk 13–40 19 2.6 7 8.1 41 

2Akb 40–53 37 3.4 11 7.5 38 

2ABwkb 53–72 - - - 8.1 52 

3Akb 72–79  - - - 7.5 49 

3Bwb 79–(110)  - - - 7.9 45 

 

 

Table 9. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah 0–13 50.51 10.42 6.13 17.65 12.21 0.19 0.65 1.80 0.27 

ABw 13–40 48.56 11.31 5.83 17.37 14.27 0.19 0.66 1.47 0.18 

2Akb 40–53 53.03 10.81 6.92 15.81 10.01 0.33 0.75 1.85 0.21 

2ABwkb 53–72 50.30 11.10 6.20 18.10 11.20 0.21 0.71 1.20 0.17 

3Akb 72–79  51.20 10.80 5.90 16.30 10.43 0.26 0.69 1.33 0.23 

3Bwb 79–(110)  63.77 9.81 4.40 10.61 6.79 0.12 0.49 1.37 0.20 
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 Profile 4 - Cambic Phaeozem (Siltic, Colluvic, Pachic) 
Location: lower part of the sinkhole slope (17 m from the edge and 3 m to the bottom of the sinkhole;  
                  144 m a.s.l.), slope gradient  33

о
. Grass-forb community with leguminous plants and  

                  predominance of Aegopodium podagraria.  N 57°26'29.2" E 57°7'30.9" 

 

 
 

 

 

 

Ah1       
 
 
 
 
 
 

Ah2 
 
 
 
 
 
 

ABwk 
 
 
 
 

 
 
 
 
 

Morphology: 

– 0–35 cm, mollic horizon, silt loam, very dark 
gray (10YR 3/1), moist to weakly wet, friable, fine 
subangular blocky and crumbly structure, weak 
effervescence at 20 cm, densely pierced by fine 
roots, few coarser roots, few fragments of 
calcareous rocks of different weathering degree, 
clear and  wavy boundary; 

– 35–60 cm, humus horizon, silt loam, 
heterogeneous in color: dark gray (10YR 3/1) and 
dark yellowish brown (10YR 3/4) mottles, moist, 
rather firm, subangular blocky structure, visible 
effervescence, few roots of any diameter, few 
fragments of calcareous rocks of different 
weathering degree, clear and wavy boundary; 

– 60–(100) cm, colluvial silt loam, heterogeneous 
in color: dark gray (10YR 3/1) and dark yellowish 
brown (10YR 3/4) mottles, moist, rather firm, 
weak subangular blocky structure, visible 
effervescence, few fragments of calcareous rocks 
of different weathering degree. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah1 0–35 16 7 18 16 7 7 17 17 9 2 SiL 

Ah2 35 – 60  13 6 16 17 6 5 16 18 13 3 SiL 

ABwk 60–100 7 8 19 17 7 5 14 16 11 3 SiL 

 

 

Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH 

H2O 

CaCO3 

[g∙kg
-1

] 

Ah1 0–35 38 3.5 10.9 7.1 12 

Ah2 35 – 60  - - - 7.3 18 

ABwk 60–100 - - - 7.7 31 

 

 

Table 12. Elemental composition 

Horizon 
Depth  
[cm] 

SiO2 Al2O3 Fe2O3 CaO MgO MnO TiO2 K2O P2O5 

[%]  

Ah1 0–35 53.33 13.08 6.49 14.80 8.52 0.20 0.82 2.28 0.21 

Ah2 35 – 60  53.30 12.22 6.84 15.53 7.86 0.15 0.83 2.39 0.20 

ABwk 60–100 53.39 13.06 6.98 15.98 6.99 0.14 0.83 2.42 0.18 
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Fig. 2. Toposequence of soils on the slope of karst sinkhole in forest-steppe 
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Fig. 1 Localization 
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 Profile 1 – Anocalcic Kastanozem (Aric, Epiloamic, Katosiltic) 

Localization: Loess plateau, summit - upper slope, inclination 4, arable land, elevation 128 m a.s.l.  
                        N 47°19'56.9"  E 18°47'36.3" 

 

 

 

 

 

Apk       
 
 
 
 
 

Ck 
 
 
 
 

 

 

 

 

 

 

Morphology: 

– 0–30 cm, mollic horizon, calcic horizon, loam, 
very dark grayish brown (10YR 5/2, 10YR 3/2), 
slightly moist, moderate medium and coarse 
subangular blocky, very strongly calcareous, hard 
carbonate concretions, very fine and common 
roots, abrupt and smooth boundary; 

– 30–(50) cm, calcic horizon, colluvic material,  
sandy loam, light yellowish brown (2.5YR 7/3, 
2.5YR 6/3), dry, medium moderate subangular 
blocky structure, extremly strongly calcareous, 
hard carbonate concretions, fine few roots. 
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Table 1. Texture  

Horizon 
Depth  

[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 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 

Apk 0–30 2.3 0.4 1 1.2 7.4 18 18 16 13 25 L 

Ck 30–50 0 0 0.3 0.5 4.2 20 26 16 14 19 SiL 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  

[cm] 

OC 

 [g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C/N 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Apk 0–30 16.4 0.87 19 8 7.3 218 

Ck 30–50 na. na. na. 8.3 7.6 310 
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 Profile 2 – Endocalcic Chernozem (Aric, Pachic, Anoloamic, Endosiltic, Bathystagnic) 

Localization: Loess plateau, local depression, flat, slope inclination 0, arable land, elevation 119 m a.s.l.  
                        N 53°09'17.8"  E 17°39'40.1" 

 

 

 

 

 

Ap       
 
 
 
 

Ah1 
 
 
 

Ah2 
 
 
 
 

ACk 
 
 
 
 
 

Ck 

 

 

 

 

Cgk 
 

Morphology: 

– 0–28 cm, chernic horizon, clay loam, black  
(10YR 2/1), slightly moist, medium to fine strong 
granular and subangular blocky structure, fine and 
common roots, earthworm channels, clear and 
smooth boundary; 

– 28–50 cm, chernic horizon, clay loam, black 
(10YR 2/1), slightly moist, medium-fine strong 
granular and subangular blocky structure, fine few 
roots, gradual and smooth boundary; 

– 50–80 cm, mollic horizon, clay loam, very dark 
grayish brown (10YR 3/2), slightly moist, medium 
strong subangular blocky structure, fine and 
medium very few roots, gradual and wavy  
boundary;  

– 80–110 cm, calcic horizon, silty loam, light olive 
brown (2.5Y 5/3), medium moderte subangular 
blocky structure, strongly calcareous, soft and 
hard secondary carbonate concretions, 
pseudomycelia, krotovinas, gradual and smooth 
boundary; 

– 110–135 cm, calcic horizon, colluvic material,  
silty loam, light yellowish brown (2.5Y 6/4),  
medium moderate subangular blocky structure, 
strongly calcareous, soft and hard secondary 
carbonate concretions, clear and smooth 
boundary; 

– 135–(150) cm, calcic horizon, silty loam, light 
yellowish brown (2.5Y 6/3), stagnic colour pattern 
(5Y 8/1; 10YR 6/8), strongly calcareous. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–28 0.2 0.1 0.2 1.7 10 15 18 14 9 32 CL 

Ah1 28–50 0.1 0 0.3 1.5 7.2 14 19 14 10 34 CL 

Ah2 50–80 0.1 0.2 0 1.5 9.3 13 19 14 10 33 CL 

ACk 80–110 0 0.1 0.5 1.5 7.9 14 21 16 13 26 SiL 

Ck 110–135 0.6 0.2 0.2 1 5.6 13 21 19 16 24 SiL 

Cgk 135–(150) 0 0 0 0.5 1.5 16 22 24 18 18 SiL 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  

[cm] 

OC 

[g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C/N 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–28 16.5 0.102 16 7 6.1 1.13 

Ah1 28–50 16.5 0.086 19 7.3 6.1 1.46 

Ah2 50–80 13.5 0.072 19 8.2 7.1 1.78 

ACk 80–110 6.67 0.037 18 8.4 7.8 26.9 

Ck 110–135 na. na. na. 8.6 7.9 28.1 

Cgk 135–(150) na. na. na. 8.9 8.1 31.7 
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 Profile 3 – Endocalcic Chernozem (Aric, Pantoloamic) 

Localization: Loess plateau, lower slope positon – slope inclination 2, arable land, elevation 113 m a.s.l.  
                        N 47°19'45.3"  E 18°47'31.5" 

 

 

 

 

 

 

Ap       
 
 
 
 

BCk2 
 
 
 
 
 
 

Ck 
 
 
 
 

 

Morphology: 

– 0–35 cm, chernic horizon, clay loam, very dark 
grayish brown (2.5Y 5/2, 2.5Y 3/2), slightly moist, 
medium moderate granular –subangular blocky 
structure, fine and very few roots, abrupt and 
smooth boundary; 

– 35–60 cm, protocalcic properties, loam, light 
olive  brown (2.5Y 5/3), dry, medium-coarse weak 
subangular blocky structure, moderately 
calcareous, soft and hard secondary carbonate 
concretions, pseudomycelia, disperse powdery 
lime, fine few roots, gradual and smooth 
boundary; 

– 60–(80) cm, calcic horizon, colluvic material,  
sandy loam, light yellowish brown (2.5Y 6/4), 
slightly moist, medium-coarse weak subangular 
blocky structure, strongly calcareous, soft and 
hard secondary carbonate concretions, 
pseudomycelia, disperse powdery lime.  
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–35 5 0.6 1.5 4 13.9 11 15 14 13 27 CL 

BCk 35–60 1.6 0.1 1.7 7.5 29.7 12 9 9 12 19 L 

Ck 60–(80) 0 0.1 0.5 5.2 38.2 16 8 7 7 18 SL 

 

 

Table 6. Chemical and physicochemical properties 

Horizon 
Depth  

[cm] 

OC 

 [g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C/N 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–35 12.1 0.8 15 8 7.6 136 

BCk 35–60 na. na. na. 8.6 7.8 222 

Ck 60–80 na. na. na. 8.7 7.9 208 
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 Profile 1 – Calcic Chernozem (Loamic, Aric, Pachic)  
Localization: Voderady, flat plateau, arable land, 139 m a.s.l.;  
                        N 48°17’3.98’’, E 17°33’16.398’’ 

 

 
 

 

 
 

 

Ap 
 
 
 
 

A 
 
 
 
 
 

A2 
 
 
 
 
 

ACk 
 
 
 
 
 

Ck 
 
 

Morphology: 

– 0–25 cm, plough chernic horizon, silty clay loam, 
black (10YR 4/2; 10YR 2/2), moist, medium 
granular to subangular blocky structure, friable 
consistence, slightly calcareous, few roots, few 
crop residues, clear and smooth boundary; 

– 25–45 cm, chernic horizon, silty clay loam, black 
(10YR 4/2; 10YR 2/2), moist, fine to medium 
granular structure, friable consistence, slightly 
calcareous, few calcareous pseudomycelia, 
humiferous coatings, few roots, diffuse and 
smooth boundary; 

– 45–65 cm, humus horizon, silty clay loam, black 
(10YR 4/2; 10YR 5/4-3.5/3), moist, fine to medium 
granular structure, friable consistence, slightly 
calcareous, few calcareous pseudomycelia, 
humiferous coatings, few roots, diffuse and 
smooth boundary; 

– 65–95 cm, transitional horizon, silty clay, 
black/yellow contrast colours (10YR 4/2; 10YR 5/4-
3.5/3), moist, medium angular blocky structure, 
friable consistence, strongly calcareous, abundant 
calcareous pseudomycelia, few roots, diffuse and 
irregular boundary; 

– 95–(110) cm, calcic horizon (loess), silty clay 
loam, yellow (10YR 4/2; 10YR 6.5/6), moist, coarse 
blocky structure in upper part of the horizon, 
massive structure in lower part, firm consistence, 
strongly calcareous, abundant pseudomycelia, few 
small calcareous nodules (2-10 mm), abundant 
krotovinas, very few roots. 
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Table 1. Texture 

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 2.0-0.63  0.63-0.2 0.2-0.063  
0.063-  
0.02 

0.02-     
0.0063  

0.0063- 
0.002 

<0.002  

Ap 0–25 0 1 3 26 28 10 32 SiCL 

A 25–45 0 1 3 22 25 11 38 SiCL 

ACk 65–95 0 1 2 24 23 10 40 SiC 

Ck 95–(110) 0 1 2 25 28 10 34 SiCL 

 

Table 2. Chemical and physicochemical properties  

Horizon 
Depth 

 [cm] 

Corg 

[g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C:N pHCaC 

CaCO3 

[g∙kg
-1

] 

Ap 0–25 19 2.51 7.7 7.1 05 

A 25–45 14 1.78 8.1 7.3 04 

ACk 65–95 9 1.28 7.1 7.6 156 

Ck 95–(110) 2 0.72 - 7.6 322 

 

Table 3. Content of selected chemical elements 

Horizon 
Depth 

[cm] 

P Ca Mg K Na Fe Al Mn 

[mg∙kg
-1

] 

Ap 0–25 973 4142 6595 11764 319 28955 31785 630 

A 25–45 653 4195 6414 10371 321 30596 31140 612 

ACk 65–95 658 38252 11361 8514 343 26321 15665 457 

Ck 95–(110) 440 84349 20500 5786 228 21457 9787 361 
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Profile 2 – Luvic Calcic Kastanozem (Aric, Pachic, Siltic)  
Localization: Jaslovské Bohunice, middle part of the long smooth strait slope (2°), arable land, 170 m a.s.l.;  
                        N 48°28’10.579’’, E 17°37’9.437’’ 

 
 

 
 

 

Ap 
 
 

 
A 

 
 
 
 
 
 
 

Bt 
 
 
 
 
 
 
 

Btk 
 

 

 
 
 

Morphology: 

– 0–28 cm, plough mollic horizon, silt loam, dark 
grey-brown (10YR 4/2, 10YR 3/3), slightly moist, 
massive structure, barely crushable, dense, few 
roots, clear and smooth boundary; 

– 28–56 cm, mollic horizon, silt loam,  dark grey-
brown  (10YR 4/3, 10YR 3/3), moist, 90% complete 
moderate prismatic structure (5-10 cm diameter), 
breaking down to 80% complete moderate angular 
blocky  structure (4 cm to few mm diameter), friable 
consistence, locally slightly firm, blocks coated with 
dark humus-silt coatings, no carbonate content, 
common roots, clear and smooth boundary; 

– 56–84 cm, argic horizon, silt loam, brown  
(10YR 4.5/2.5-3, 10YR 3-3.5/4), moist, complete 
moderate prismatic structure (10-15 cm diameter), 
locally breaking down to 80% complete moderate 
subangular blocky structure, the rest of prisms 
massive, friable consistence, well developed clay 
coatings, no carbonate content, common roots, 
clear and smooth boundary; 

– 84–(110) cm, transitional (argic and calcic) 
horizon, silt loam, brown (10YR 6/3, 10YR 5.5/3.5), 
slightly moist, massive structure, friable consistence, 
few coatings along discontinuous vertical surfaces 
and bio galleries, high carbonate content, abundant 
pseudomycelia, common hard calcareous nodules, 
krotovinas with various types of infillings, few roots. 
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Table 4. Texture 

Horizon 
Depth  

[cm] 

Percentage share of fractions, size of fractions in mm Textural 

class 2-0.25 0.25-0.05 0.05-0.01 0.01-0.001 <0.001 

Ap 0–28 1 12 56 7 24 SiL 

A 28–56 1 15 50 12 22 SiL 

Bt 56–84 0 11 52 10 27 SiL 

Btk 84–(110) 0 16 45 21 18 SiL 

 

Table 5. Chemical and physicochemical properties 

Horizon 
Depth  

[cm] 

OC 

[g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C:N 

pH Cations CEC Base 

saturation 

[%] H2O KCl [meq.100g
-1

] 

Ap 0–28 10.3 0.952 11 7.8 6.6 15.4 19.0 81 

A 28–56 6.8 0.585 12 7.5 7.0 16.3 19.4 84 

Bt 56–84 3.0 0.244 12 7.8 6.7 10.9 16.1 68 

Btk 84–(110) 2.4 - - 8.2 7.4 - 12.7 - 
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 Profile 3 – Calcic Luvisol (Aric, Cutanic, Ochric, Siltic, Bathystagnic) 
Localization: Kočín, slightly inclined slope of wide flat ridge, arable land, 225 m a.s.l.;  

                         N 48°35’35.52’’, E 17°40’28.138’’ 
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AB 
 

Bt 
 
 
 
 

 
Bt2 

 
 
 
 
 

Ckg 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 0–26 cm, plough humus horizon, silt loam, dark 
brown (10YR 4/3; 10YR 4/4), wet, non-plastic, 
medium subangular blocky structure, clods of Bt 
material admixed in lower part of horizon, few 
roots, abrupt and wavy boundary. 

– 26–48 cm, transitional horizon, silt loam, few 
roots, clear and wavy boundary; 

– 48–70 cm, argic horizon, silt loam, brown  
(10YR 4/3; 7.5YR 4/4), moist, angular blocky to 
prismatic structure, friable consistence, abundant 
clay coatings, abundant krotovinas (humiferous 
fillings of vertical channels), clear and wavy 
boundary;  

– 70–95 cm, argic horizon, silty clay loam, brown 
(10YR 4/3; 7.5YR 4/4), moist, angular blocky to 
prismatic structure, friable consistence, abundant 
clay coatings, abundant krotovinas (humiferous 
fillings of vertical channels), clear and wavy 
boundary; 

– 95–(120) cm, calcic horizon (loess) with stagnic 
properties, silt loam, brown (2.5Y 6/3.5; 10YR 
7/4), moist, coarse prismatic to massive structure, 
friable consistence, few clay coatings, few 
krotovinas (fillings of vertical channels with 
decalcified Bt material), strongly calcareous, 
abundant small calcareous nodules (5-10 mm), 
abundant pseudomycelia.        

 

 

 

 



 

129 

Table 6. Texture  

Horizon 
Depth  

[cm] 

Percentage share of fractions, size of fractions in mm 
Textural  

class >2 2-1 1-0.5 
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 0–26 1 2 2 1 2 8 35 22 7 21 SiL 

AB 26–48 1 1 0 1 1 10 34 24 8 21 SiL 

Bt 48–70 0 0 0 1 0 9 35 22 7 26 SiL 

Bt2 70–95 1 0 0 0 1 9 29 24 8 29 SiCL 

Ckg 95–(120) 0 0 1 1 1 12 29 26 9 21 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 

Ap 0–26 13.6 0.69 20 7.4 7.3 159 

AB 26–48 5.97 0.25 24 7.5 7.4 88 

Bt 48–70 - - - 7.4 7.3 33 

Bt2 70–95 - - - 7.3 7.3 14 

Ckg 95–(120) - - - 7.7 7.6 172 
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 Profile 4 – Haplic Luvisol (Cutanic, Hypereutric, Ochric, Siltic, Amphiloamic, Bathycalcic) 
Localization: Senec – Martin forest, flat plateau, forest, 196 m a.s.l.;  
                        N 48°15’14.181’’, E 17°20’26.147’’ 
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Morphology: 

– 3–2 cm, slightly decomposed organic material; 

– 2–0 cm, moderately decomposed organic 
material; 

– 0–10 cm, humus horizon, silt loam, dark brown 
(10YR 5/3, 10YR 3/3), slightly moist, moderate 
granular fine to medium structure,  common 
roots, clear and smooth boundary; 

– 10–30 cm, transitional horizon, silt loam, brown 
(7.5YR 6/4, 7.5YR 4/4), slightly moist, strong 
subangular fine and medium structure, few roots, 
clear and smooth boundary; 

– 30–60 cm, argic horizon, loam, dark brown  
(7.5 YR5/4, 7.5YR 3/4), clay coatings, slightly 
moist, strong angular coarse  structure, gradual 
and smooth boundary; 

– 60–90 cm, argic horizon, loam, yellowish brown 
(10YR 6/6, 10YR 5/6), clay coatings, slightly moist, 
strong angular and subangular coarse structure, 
gradual and smooth boundary; 

– 90–105 cm, calcareous transitional horizon with 
clay coatings, silt loam, brownish yellow  
(10YR 8/6, 10YR 6/6), angular and subangular 
medium structure, clear and smooth boundary; 

– 105–(130) cm, calcic horizon (loess), silt loam, 
light yellowish brown (2.5Y 7/4, 2.5Y 6/4), angular 
and subangular medium structure. 
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Table 8. Texture  

Horizon 
Depth  

[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2 2-1 1-0.5 
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 

Oi 3–2 - - - - - - - - - - - 

Oe 2–0 - - - - - - - - - - - 

A 0–10 1 1 4 6 7 12 25 21 11 13 SiL 

ABw 10–30 1 1 3 5 6 13 25 21 8 18 SiL 

Bt1 30–60 2 4 4 5 6 9 21 16 8 27 L 

Bt2 60–90 3 2 3 6 6 12 22 19 6 24 L 

CBtk 90–105 2 1 3 4 4 9 29 20 8 22 SiL 

Ck 105– (130) 1 1 1 3 2 9 37 23 9 15 SiL 

 

 

Table 9. Chemical and physicochemical properties  

Horizon 
Depth  

[cm] 

OC 

[g∙kg
-1

] 

Nt 

[g∙kg
-1

] 
C:N 

pH 
CaCO3 

H2O KCl 

Oi 3–2 464 19.2 24 5.5 5.2 - 

Oe 2–0 241 14.5 17 6.3 5.8 - 

A 0–10 21.0 1.25 17 4.6 3.5 - 

ABw 10–30 11.1 0.60 19 5.1 3.6 - 

Bt1 30–60 - - - 5.7 3.9 - 

Bt2 60–90 - - - 5.2 4.2 - 

CBtk 90–105 - - - 7.0 6.8 41.6 

Ck 105– (130) - - - 7.6 7.5 269 
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Fig. 2. Localization of Soil profiles 
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http://www.fao.org/3/a-i3794e.pdf
http://dx.doi.org/10.1127/0941-2948/2006/0130


 

137 

 

 



 

138 



 

139 

č mountain range and 

Nitra valley slope

Fig. 1. Location  
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 Profile 1 – Eutric Dolomitic Leptosol (Arenic, Humic) 

Localization: Plieška-Meškov Vrch ridge, Zobor part of the Tribeč range, upper slope, inclination 8,  
                        forest-steppe, protected area, previously used as a pasture, 360 m a.s.l.,  
                        N 48°21'1,3" E 18°4'56,2" 

 

 
 

 

 

 

A 
 
 
 

AC 
 
 
 
 

R 
 

 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

 

Morphology: 

– 0–7 cm, humus horizon, fine sandy loam, 
brownish black (10YR 4/2; 10YR 3/2), dry, weak 
granular fine structure, fine and common roots, 
gradual and smooth boundary; 

– 7–15 cm, transitional horizon, loamy coarse 
sand, dark brown (10YR 5/3; 10YR 3/3), dry, weak 
granular fine structure, abundant of rock 
fragments, fine and common roots, clear and 
smooth boundary; 

– 15–(40) cm, hard bedrock, dolomite. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A 0–7 10 8 10 7 6 21 29 14 2 3 SL 

AC 7–15 68 41 11 6 4 12 16 8 1 1 LS 

 

 

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 

A 0–7 55.2 3.6 15 6.3 5.9 - 

AC 7–15 22.1 1.9 12 7.3 7.2 3 
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 Profile 2 – Luvic Chernic Phaeozem (Loamic) 

Localization: Plieška-Meškov Vrch ridge, Zobor part of the Tribeč range, lower slope, inclination 30,  
                         deciduous forest with dominant oak and maple trees, 220 m a.s.l.,  
                         N 48°20'49.5" E 18°4'46" 
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Morphology: 

– 7–5 cm, slightly decomposed organic material; 

– 5–0 cm, moderately decomposed organic 
material; 

– 0–21 cm, humus chernic horizon, silt loam, 
brownish black (10YR 4.5/2.5; 10YR 3/2), slightly 
moist, moderate granular fine structure, fine and 
common roots, gradual and smooth boundary; 

– 21–33/35 cm, humus horizon, silt loam, dull 
yellowish brown (10YR 5.5/3.5; 10YR  3/3), slightly 
moist, moderate granular structure, fine and 
common roots, gradual and smooth boundary; 

– 33/35–63 cm, argic horizon, silt loam with 
common dolomite rock fragments, dull yellowish 
brown (10YR 6.5/4; 10YR  4.5/3.5), slightly moist, 
weak blocky angular structure, very few roots, 
diffuse boundary; 

– 63–(100) cm, parent material, silty clay loam, 
dull yellowish brown (10YR 6.5/3.5; 10YR 4.5/3.5), 
moist, secondary and primary carbonates, 
moderate blocky angular structure. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A1 0–14 2 3 5 4 5 9 27 22 8 17 SiL 

A2 14–35 3 4 6 4 6 11 32 20 10 7 SiL 

Bt 35–63 10 1 3 3 5 8 27 25 12 16 SiL 

Ck 63–100 1 1 1 1 2 9 22 24 13 27 SiCL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Oi 7–5 225 10.6 21 7.1 6.7 35 

Oe 5–0 389 14.3 27 6.1 5.7 28 

A1 0–14 48.7 4.4 11 7.7 7.1 17 

A2 14–35 26.2 2.6 10 8.1 7.2 16 

Bt 35–63 10.4 1.1 10 8.2 7.4 29 

Ck 63–(100) 9.0 1.2 - 8.4 7.5 118 
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 Profile 3 – Nudiargic Luvisol (Cutanic, Hypereutric, Loamic) 

Localization: Plieška-Meškov Vrch ridge, Zobor part of the Tribeč range, lower slope, inclination 12,  
                        vineyard, 210 m a.s.l., N 48°20’48.4” E 18°4’45.2” 

 

 
 

 

 

 

AB 
 
 
 

Bt 
 
 
 

Ck 
 
 
 
 

 
 
 

 
 

 
 
 

Morphology: 

– 0–10/12 cm, mixed horizon, silt loam, brown 
(10YR 6.5/4; 10YR 4.5/4), slightly moist, 
moderate granular medium structure, fine and 
common roots, clear and smooth boundary; 

– 10/12–40 cm, argic horizon, silt loam, brown 
(10YR 6.5/3.5;  10YR  4.5/3.5), slightly moist, 
blocky subangular structure, fine and common 
roots, gradual and smooth boundary; 

– 40–(100) cm, parent material, silt loam, dull 
yellowish brown (10YR 6.5/3.5; 10YR 4.5/3.5), 
moist, primary and secondary carbonates, 
massive structure. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

AB 0–10/12 1 1 2 1 3 9 28 23 11 22 SiL 

Bt 10/12–40 1 1 1 1 2 9 27 24 10 25 SiL 

Ck 40–(100) 1 1 2 1 2 10 25 25 12 22 SiL 

 

 

  Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

AB 0–10/12 9.4 0.9 10 8.1 7.4 90 

Bt 10/12–40 5.3 0.6 9 8.3 7.4 18 

Ck 40–(100) 2.8 0.4 - 8.6 7.5 125 
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 Profile 4 – Eutric Cambisol (Colluvic, Humic, Loamic) 

Localization: Plieška-Meškov Vrch ridge, Zobor part of the Tribeč range, lower slope, inclination 8,  
                         vineyard, 200 m a.s.l., N 48˚20’46.8’’  E 18˚4’8’’ 

 

 
 

 

 
 

 

A1 
 
 
 

A2 
 
 
 

AB1 
 
 
 

AB2 
 
 
 

BC 
 
 

 
 

 
 

Morphology: 

– 0–13 cm, humus horizon, silty clay loam, dull 
yellowish brown (10YR 6/4; 10YR 4/3), slightly 
moist, moderate granular structure, fine and few 
roots, gradual and smooth boundary; 

– 13–30 cm, humus horizon, silty clay loam, brown 
(10YR 6/4; 10YR 4/4), slightly moist, moderate 
granular fine structure, fine and medium common 
roots, clear and smooth boundary; 

– 30–50 cm, humus horizon, silt loam, dull 
yellowish brown (10YR 7/4; 10YR  4/3), moist, 
blocky subangular structure, visible clay and 
humus coatings, clear and smooth boundary; 

– 50–70 cm, humus horizons, silty clay loam, 
brown (10YR 6/4; 10YR 4/4), moist, blocky 
subangular structure, visible clay and humus 
coatings, clear and smooth boundary; 

– 70–(100) cm, transitional horizon to parent 
material, silty clay loam, dull yellowish brown 
(10YR 7/4;  10YR  5/4), moist, blocky subangular 
structure, visible clay and humus coatings. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A1 0–13 1 1 1 1 1 7 27 21 10 31 SiCl 

A2 13–30 2 1 1 1 2 6 26 21 9 33 SiCl 

AB1 30–50 3 1 2 2 2 12 25 20 10 26 FSiL 

AB2 50–70 0 0 1 1 1 8 26 21 8 34 SiCl 

BC 70–(100) 0 0 0 1 1 8 27 22 8 33 SiCl 

 

 

  Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

A1 0–13 16.6 0.9 19 8.0 7.3 17 

A2 13–30 9.1 1.1 9 8.1 7.4 17 

AB1 30–50 9.8 1.1 9 8.2 7.4 39 

AB2 50–70 4.5 0.5 9 8.2 7.3 4 

BC 70–(100) 3.7 0.3 - 8.1 7.4 3 
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 Profile 5 – Haplic Calcisol (Aric, Endochromic, Hypocalcic, Loamic, Ruptic) 

Localization: Loess terrace of Nitra valley, inclination 3, arable land, 170 m a.s.l.,  
                        N 48˚20’45’’  E 18˚4’26.9’’ 

 

 
 

 

 
 

 

Ap 
 
 
 
 

Ck1 
 
 
 
 

Ck2 
 
 
 

 
C2B 

 
 

2Bto 
(m)b 

 
 
 
 
 
 

 
 
 
 

 
 

Morphology: 

– 0–17 cm, humus plough horizon, silt loam, dull 
yellow orange (10YR 6.5/3; 10YR 5.5/3.5), 
slightly moist, strong lumpy structure, common 
concentrations of calcium carbonate, clear and 
smooth boundary; 

– 17–30 cm, calcic horizon, silt loam, bright 
yellowish brown (10YR 8/4;  10YR  6.5/5), slightly 
moist, strong blocky angular structure,  common 
concentrations of calcium carbonate, clear and 
smooth boundary; 

– 30–60 cm, calcic horizon, silt loam, dull yellow 
orange (10YR 7.5/5; 10YR 6.5/5), slightly moist, 
moderate granular structure, common 
concentrations of calcium carbonate, clear and 
smooth boundary; 

– 60–78 cm, transitional horizon, silty clay loam, 
orange (7.5YR 7.5/4; 7.5YR 6/6), slightly moist, 
massive structure, clear and smooth boundary; 

– 78–(100) cm, buried argic horizon with residual 
accumulation of sesquioxides, clay loam, reddish 
brown (5YR 5.5/7; 5YR 4.5/7), slightly moist, 
massive structure, partially hardened. 

 

 

 



 

149 

Table 9. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–17 2 2 3 3 3 10 24 18 11 26 SiL 

Ck1 17–30 2 2 2 2 3 8 24 21 31 7 SiL 

Ck2 30–60 1 1 2 2 2 9 27 22 28 7 SiL 

C2B 600–78 1 1 2 2 3 9 25 19 8 31 SiCL 

2Bto(m)b 78–(100) 5 5 6 7 8 9 16 10 1 18 CL 

 

 

  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 

Ap 0–17 7.5 1.0 8 8.4 7.5 139 

Ck1 17–30 3.0 0.5 - 8.6 7.7 252 

Ck2 30–60 2.0 0.4 - 8.7 7.5 165 

C2B 600–78 1.9 0.3 - 8.5 7.6 102 

2Bto(m)b 78–(100) 1.2 0.3 - 8.5 7.5 46 
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 Profile 6 – Vermic Chernozem (Aric, Colluvic, Loamic, Loaminovic, Pachic) 
Localization: Loess terrace of Nitra valley, flat, arable land, 172 m a.s.l.,  

N 48˚20’39.2’’  E 18˚4’27.3’’ 
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AC 
 
 
 

Ck 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

Morphology: 

– 0–27 cm, humus plough horizon, loam, dull dark 
brown (10YR 5/3; 10YR 3/3), slightly moist, 
moderate granular structure, common 
concentrations of calcium carbonate, abrupt and 
smooth boundary;  

– 27–63 cm, chernic horizon, silt loam, bright 
brownish black (10YR 5/2.5;  10YR  3/1.5), moist, 
moderate granular structure, gradual and smooth 
boundary; 

– 63–83 cm, transitional horizon, loam, dull 
yellowish brown (10YR 7/4; 10YR 5/4), moist, 
moderate granular structure, very gravely, gradual 
and smooth boundary; 

– 83–(100) cm, calcic horizon, silt loam, orange 
(10YR 8/3; 10YR 7/3), moist, few calcium 
carbonate concentrations, moderate granular 
structure.  
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Table 11. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0-27 4 2 4 4 4 15 23 16 7 25 L 

A 27-63 3 1 4 5 3 10 29 16 6 26 SiL 

AC 63-83 40 8 9 10 12 13 16 17 4 11 L 

CK 83-(100) 17 9 14 14 9 14 13 7 3 17 SL 

 

 

  Table 12. 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 0-27 14.3 0.7 20 7.7 6.4 - 

A 27-63 13.6 0.7 20 8.2 8.1 2 

AC 63-83 4.5 0.4 11 8.1 7.4 21 

CK 83-(100) - - - 8.5 7.8 172 
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 Profile 7 – Ekranic Technosol (Eutric, Densic, Gleyic, Loamic, Loaminovic, Mollic, Transportic, Protovertic) 
Localization: Floodplain of Nitra valley, flat, industrial area, 140 m a.s.l.,  
                        N 48˚20’11.9’’  E 18˚4’14.8’’ 

 

 
 

 

 
 

 

Au 
 
 
 

Cu 
 
 
 

2Air 
 
 
 
 

2Cr 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 
 

Morphology: 

– 0–27 cm, humus horizon urban origins, silt 
loam, dark greyish (2.5Y 6.5/2.5; 2.5Y 4.5/2.5), 
dry, solid structure, abrupt and smooth 
boundary;  

– 27–32 cm, parent material urban origins, clay 
loam, yellowish brown (2.5Y 7/3; 2.5Y 5.5/3), 
dark, solid structure, abrupt and smooth 
boundary; 

– 32–81 cm, buried humus horizon with shrink-
swell cracks and strong reduction, silty clay, dark 
greyish yellow (2.5Y 6.5/1.5; 2.5Y 4.5/1.5), 
slightly moist, solid structure, gradual and 
smooth boundary; 

– 81–(118) cm, parent material with strong 
reduction, clay loam, greyish yellow (2.5Y 7/1.5; 
2.5Y 5.5/2.5), moist, solid structure, ground 
water level at 110 cm.  
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Table 13. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Au 0-27 3 4 4 4 6 8 21 17 12 24 SiL 

Cu 27-32 4 4 3 2 5 9 23 16 8 30 CL 

2Air 32-81 1 1 1 3 6 8 14 15 12 40 SiC 

2Cr 81-(118) 2 2 2 4 8 8 12 15 11 38 CL 

 

 

  Table 14. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Au 0-27 10.1 1.3 8 8.3 7.4 110 

Cu 27-32 3.6 0.5 7 8.6 7.4 48 

2Air 32-81 9.9 1.1 9 8.3 7.1 52 

2Cr 81-(118) 4.3 0.5 - 8.4 7.1 17 
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Fig. 1. Location of the study area and the thickness of Quaternary deposits in Latvia  
(modified from Zelčs et al., 2011) 

Glacial lowlands: WL – Western Latvian; KL – Kursa; CL – Central Latvian; NL – Northern Latvian; MG – 
Middle Gauja; EL – Eastern Latvian; ML – Mudava (Velikoretsky). Glacial uplands: WK – Western Kursa; NK 
– Northern Kursa; EK – Eastern Kursa; IU – Idumeja; VU – Vidzeme; HU – Alūksne-Haanja; LU – Latgale; AU 

– Augšzeme; IR – Interlobate ridges. 
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Fig. 2. Location of soil profiles 
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 Profile 1 – Amphihypercalcic Epimurshic Sapric Histosol (Limnic) 
Localization: Lower part of till plain, inter-hill depression, limnic deposits on glacial till, arable field, 96 m a.s.l. 
                        N 56°29.201'   E 22°55.135' 

 

 
 

 

 

 

Ha 
 
 
 
 

He 
 
 
 
 
 

Lkm 
 
 
 

Lh 
 
 
 
 

Lmr1 

 
 
 
 

Lmr2 
 
 
 
 

Bkr 
 
 

Morphology: 

– 0–26 cm, plough horizon, very strongly 
decomposed organic material (sapric), dark gray 
(5YR 4/1, 5YR 3/1), very dry, amorphous structure, 
many very fine and fine roots, abrupt and smooth 
boundary; 

– 26–70 cm, partly plough horizon, moderately 
strongly decomposed organic material (hemic), very 
dark brown (10YR 2/2, 5YR 2.5/1), very dry, 
amorphous structure, trans-horizon cracks, many 
very fine and fine roots, abrupt and smooth 
boundary; 

– 70–87 cm, limnic material (marl), white  
(10YR 8/1, 10YR 8/2), slightly moist, medium weak 
prismatic structure, many very fine and few fine 
roots, clear and smooth boundary; 

– 87–98 cm, limnic material (marl), fine sandy 
loam, light gray (10YR 7/1, 10YR 7/2), slightly 
moist, weak coarse lumpy structure, gleyic 
properties, abundant snail shells, many very fine 
and few fine roots, clear and smooth boundary; 

– 98–110 cm, limnic material, clay loam, reddish gray 
(2.5YR 6/1, 2.5YR 4/2), moist, weak coarse columnar 
structure, gleyic properties and reducing conditions, 
abundant snail shells, tile drain, few very fine roots, 
gradual and smooth boundary; 

– 110–123 cm, limnic material, light gray (5Y 7/1, 
5YR 5/2), moist, very weak coarse columnar 
structure, gleyic properties and reducing 
conditions, abundant snail shells, very few very 
fine roots, gradual and smooth boundary; 

123–(250) cm, silt loam, light gray (2.5Y 7/1,  
5Y 5/1), moist, massive structure, gleyic properties 
and reducing conditions, very few very fine roots. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.10–
0.05 

0.05–
0.02 

0.02–
0.002 

<0.002 

Ha 0–26 2.7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

He 26–70 1.7 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Lkm 70–87 0.4 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Lh 87–98 4.2 0.4 1.9 7.3 17.0 26.0 17.1 14.8 15.5 FSL 

Lmr1 98–110 2.9 0.3 0.9 3.2 6.1 13.2 12.1 27.4 36.9 CL 

Lmr2 110–123 0.8 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. 

Bkr 123–(250) 0.2 0 0 0 0.2 0.5 42.6 34.8 21.9 SiL 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ha 0–26 252.0 7.55 7.20 86.4 

He 26–70 408.5 7.41 6.93 38.0 

Lkm 70–87 38.5 8.10 8.08 915.6 

Lh 87–98 73.4 7.60 7.51 246.8 

Lmr1 98–110 68.9 7.45 7.30 271.0 

Lmr2 110–123 46.3 7.51 7.35 438.2 

Bkr 123–(250) 24.1 7.63 7.38 392.7 
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 Profile 2 – Endocalcaric Arenosol (Aric, Endoprotocalcic, Ochric, Amphistagnic, Bathygleyic) 

Localization: Till plain, foot slope N, very gently sloping < 3, arable field, 98 m a.s.l.  
                         N 56°29.068' E 22°55.431' 
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Morphology: 

– 0–33 cm, plough horizon, loamy sand, brown 
(10YR 5/3, 7.5YR 4/2), dry, very fine moderate 
crumbly structure, many fine calcareous residual 
rock fragments, many very fine and fine roots, 
abrupt and smooth boundary; 

– 33–68 cm, loamy fine sand, very pale brown 
(10YR 7/4, 7.5YR 5/6), slightly moist, fine very 
weak columnar structure, stagnic properties, 
common very fine and fine roots, clear and 
irregular boundary; 

– 68–75 cm, medium sand, light yellowish brown 
(10YR 6/4, 10YR 7/3), moist, porous massive 
structure, protocalcic and stagnic properties, few 
very fine and fine roots, gradual and irregular 
boundary; 

– 75–96 cm, loamy very fine sand, light gray 
(10YR 7/2, 10YR 6/2), moist, single gain structure, 
stagnic properties, reducing conditions, few very 
fine roots, gradual and irregular boundary; 

– 96–143 cm, loamy sand, light gray (10YR 7/2, 
2.5Y 5/2), moist, medium moderate platy 
structure, very few very fine soft manganese 
concretions, gleyic properties and reducing 
conditions, few very fine roots, clear and wavy 
boundary; 

– 143–(230) cm, loamy sand, gray (2.5Y 6/1, 10Y 
3/1), moist, coarse strong platy structure, gleyic 
properties and reducing conditions, few very fine 
soft manganese concretions. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–33 8.4 2.4 6.7 15.5 30.0 26.9 5.7 4.4 8.5 LS 

Bs 33–68 0.2 0.3 1.5 7.7 28.0 44.4 8.5 3.3 6.7 LFS 

Bk 68–75 32.4 9.4 22.7 33.0 16.2 9.2 2.7 1.0 5.8 MS 

Bg 75–96 0.2 0.1 0.7 4.3 22.5 55.7 8.7 4.0 4.0 LVFS 

Br1 96–143 8.3 1.4 4.0 11.4 29.6 32.3 2.5 10.8 7.9 LS 

Br2 143–(230) 12.2 1.2 3.5 12.4 26.0 26.7 11.5 9.1 9.6 FSL 

 

 

Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–33 18.4 8.0 7.6 70.0 

Bs 33–68 1.9 8.4 8.3 86.3 

Bk 68–75 1.6 8.5 8.4 286.8 

Bg 75–96 1.7 8.6 8.5 166.9 

Br1 96–143 4.2 8.0 8.0 199.8 

Br2 143–(230) 3.2 8.0 8.2 162.4 
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 Profile 3 – Calcaric Katoluvic Katostagnic Phaeozem (Aric, Colluvic, Endoloamic) 

Localization: Till plain, lower slope N, complex, gently sloping 3, arable field, 100 m a.s.l. 
                        N 56˚28.999’  E 22˚55.195’ 

 

 
 

 

 

 

Ap    
 
 
 
 

Eg 

 
 
 
 

Btg1 
 
 
 
 
 
 

Btg2 
  
 
 
 
 

 

 

Morphology: 

– 0–27 cm, plough mollic horizon, partly colluvic 
materials, fine sandy loam, brown (7.5YR 5/2, 
7.5YR 3/1), slightly moist, coarse moderate 
granular structure, many very fine and fine roots, 
clear and smooth boundary; 

– 27–50 cm, colluvic material, silt loam, light 
yellowish brown (10YR 6/4, 7.5YR 6/6), slightly 
moist, medium moderate prismatic structure, 
stagnic properties, common very fine and medium 
roots, clear and wavy boundary; 

– 50–144 cm, argic horizon, fine sandy loam, strong 
pink (7.5YR 7/3, 7.5YR 5/4), moist, medium strong 
prismatic structure, stagnic properties and 
reducing conditions, common clay coatings, very 
few fine hard and soft calcareous concretions, few 
very fine and medium roots, clear and wavy 
boundary; 

– 144–(200) cm, argic horizon, fine sandy loam, 
pinkish gray (7.5YR 7/2, 7.5YR 5/3), wet, medium 
strong prismatic structure, common clay coatings, 
few medium soft ferruginous concretions, 
pseudomycelium of secondary carbonates, no 
roots. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2.0 2.0–1.0 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 0–27 6.5 1.9 4.5 10.6 21.4 19.0 13.3 29.0 0.3 FSL 

Eg 27–50 4.0 1.8 3.7 8.7 17.6 15.4 12.3 40.1 0.4 SiL 

Btg1 50–144 10.8 2.5 5.3 12.1 23.7 16.0 11.5 28.7 0.4 FSL 

Btg2 144–(200) 14.2 2.6 4.8 11.6 22.1 16.6 10.9 31.1 0.4 FSL 

 

 

Table 6. Chemical and physicochemical properties 

Horizon Depth [cm] 
OC 

 [g∙kg
-1

] 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–27 29.3 7.9 7.3 26.9 

Eg 27–50 2.5 8.2 7.1 32.7 

Btg1 50–144 0.9 8.6 7.9 226.3 

Btg2 144–(200) 1.3 8.6 8.1 213.2 
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 Profile 4 – Endocalcaric Cambisol (Anoarenic, Aric, Drainic, Ochric, Endoraptic, Bathyhypostagnic) 

Localization: Till plain, middle slope N, complex, gently sloping 4, arable field, 102 m a.s.l.  
                        N 56°28.923'  E 22°55.132' 
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Morphology: 

– 0–30 cm, plough horizon, loamy sand, brown 
(7.5YR 5/3, 5YR 4/2), slightly moist, medium 
moderate granular structure, common very fine 
and fine roots, abrupt and smooth boundary; 

– 30–56 cm, transitional horizon, loamy sand, light 
brown (7.5YR 6/3, 7.5YR 6/4), slightly moist, fine 
moderate prismatic structure, few very fine and 
fine roots, abrupt and smooth boundary; 

– 56–83 cm, cambic horizon, loamy sand, light 
yellowish red (5YR 5/6, 5YR 5/6), slightly moist, fine 
weak prismatic structure, very few fine calcareous 
nodules, few fine roots, abrupt and wavy 
boundary; 

– 83–128 cm, lithic discontinuity, cambic horizon, 
medium sand, pink (7.5YR 7/4, 7.5YR 7/4), dry, fine 
very weak granular structure, common medium 
calcareous nodules, very few fine roots, abrupt and 
wavy boundary; 

– 128–157 cm, lithic discontinuity, argic horizon, fine 
sandy loam, light brown (7.5YR 6/4, 5YR 5/4), wet, 
coarse strong platy structure, common medium 
calcareous nodules, many distinct clay coatings on 
pedfaces, no roots, abrupt and wavy boundary; 

– 157–(205) cm, fine sandy loam, light brown (7.5YR 
6/4, 5YR 5/4), moist, massive structure, common 
medium calcareous nodules, no roots. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class >2.0 2.0–1.0 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 0–30 3.0 2.3 5.4 14.9 27.3 21.8 10.8 17.4 0.2 LS 

EB 30–56 2.6 3.6 6.7 17.3 31.6 21.0 8.7 11.1 0.1 LS 

Bw 56–83 3.2 1.9 6.4 18.2 33.4 20.9 8.2 10.9 0.1 LS 

2Bk 83–128 35.9 7.5 20.5 25.9 26.1 9.2 4.6 6.2 0.1 MS 

3Btg 128–157 8.2 1.7 3.8 10.0 23.0 20.6 10.9 29.8 0.3 FSL 

3Ck 157–(205) 8.9 2.1 4.7 10.4 21.2 18.1 12.1 31.0 0.3 FSL 

 

Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–30 11.9 6.7 5.9 10.8 

EB 30–56 2.5 7.2 6.3 11.0 

Bw 56–83 1.6 8.0 7.3 16.5 

2Bk 83–128 0.4 8.9 8.6 190.2 

3Btg 128–157 0.4 8.8 8.1 239.0 

3Ck 157–(205) 0.4 8.8 8.1 219.9 
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 Profile 5 – Calcaric Endoprotocalcic Epiabruptic Luvisol (Aric, Cutanic, Epiendoloamic, Ochric) 
Localization: Till plain, summit, arable field, 104 m a.s.l.  
                        N 56°28.884'  E 22°55.122' 

 

 
 

 

 

 

Ap       
 
 
 
 

Bh 
 
 
 
 
 

Bt1 
 
 
 
 
 
 

Bt2 
 
 
 
 
 
 

Bk1 
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Morphology: 

– 0–30 cm, plough horizon, fine sandy loam, brown 
(7.5YR 5/4, 7.5YR 4/3), slightly moist, medium 
moderate granular structure, many very fine and 
very fine and medium roots, clear and wavy 
boundary; 

– 30–45 cm, fine sandy loam, light reddish brown 
(5YR 6/4, 5YR 5/6), slightly moist, medium 
moderate granular structure, common faint clay 
and humus coatings on horizontal pedfaces, 
common medium and few fine roots, clear and 
wavy boundary; 

– 45–57 cm, argic horizon, abrupt textural 
difference, clay loam, light reddish brown (5YR 6/3, 
5YR 5/4), slightly moist, moderate columnar fine 
structure, few medium-sized concretions of 
secondary carbonates, many distinct clay coatings 
on pedfaces, common fine and medium roots, clear 
and smooth boundary;  

– 57–85 cm, argic horizon, fine sandy loam, light 
reddish brown (5YR 6/4, 7.5YR 4/3), slightly moist, 
moderate platy very coarse structure, many 
medium-sized concretions of secondary 
carbonates, protocalcic properties, many distinct 
clay coatings on pedfaces, common fine and 
medium roots, clear and smooth boundary; 

– 85–160 cm, fine sandy loam, pink (7.5YR 7/3, 
7.5YR 5/4), slightly moist, moderate platy very 
coarse structure, very few faint clay coatings on 
pedfaces, very few fine roots, clear and smooth 
boundary; 

– 160–(215) cm, fine sandy loam, light brown 
(7.5YR 6/4, 7.5YR 4/4), slightly moist, moderate 
columnar fine structure, no roots. 
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Table 9. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–30 4.0 1.8 3.8 11.5 20.0 22.2 10.6 11.2 18.8 FSL 

Bh 30–45 8.6 1.2 2.8 10.7 20.5 23.9 13.1 14.6 13.3 FSL 

Bt1 45–57 5.8 1.2 2.1 7.1 14.0 16.4 13.1 16.9 29.2 CL 

Bt2 57–85 8.8 1.2 3.8 10.7 18.9 22.1 13.7 10.5 19.0 FSL 

Bk1 85–160 10.5 1.4 4.8 12.7 20.3 24.4 7.3 12.0 17.2 FSL 

Bk2 160–(215) 12.5 2.4 5.2 12.5 19.6 23.4 10.5 11.8 14.6 FSL 

 

 

Table 10. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–30 8.8 8.0 7.4 43.2 

Bh 30–45 1.7 8.4 7.7 149.1 

Bt1 45–57 1.6 8.3 7.6 147.4 

Bt2 57–85 0.8 8.6 7.8 210.8 

Bk1 85–160 0.9 8.7 8.0 261.7 

Bk2 160–(215) 0.9 8.7 8.0 271.5 
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 Profile 6 – Calcaric Amphiluvic Endoprotocalcic Phaeozem (Epiabruptic, Aric, Colluvic, Loamic) 

Localization: Till plain, middle slope S, complex, gently sloping 5, arable field, 102 m a.s.l.  
                        N 56°28.854'  E 22°55.146' 
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Morphology: 

– 0–25 cm, plough mollic horizon, partly colluvic 
materials mixed by ploughing, fine sandy loam, brown 
(7.5YR 5/3, 7.5YR 3/2), slightly moist, medium 
moderate granular structure, many fine and coarse 
roots, clear and wavy boundary; 

– 25–72 cm, argic horizon, sandy clay loam, light brown 
(7.5YR 6/4, 7.5YR 4/4), slightly moist, medium fine and 
medium subangular prismatic structure, very few 
medium-sized concretions of secondary carbonates, 
trans-horizon cracks with humus illuviation, many fine 
and few coarse roots, clear and wavy boundary; 

– 72–82 cm, argic horizon, loam, pink (7.5YR 7/3,  
7.5YR 5/3), slightly moist, medium moderate nutty 
subangular blocky structure, very few medium-sized 
concretions of secondary carbonates, trans-horizon 
cracks with humus illuviation, common fine and 
medium roots, clear and wavy boundary;  

– 82–122 cm, argic horizon, fine sandy loam, light 
brown (7.5YR 6/4, 7.5YR 4/4), moist, weak fine 
subangular prismatic structure, common medium-sized 
concretions of secondary carbonates, few fine roots, 
clear and wavy boundary; 

– 122–166 cm, argic horizon, fine sandy loam, light 
brown (7.5YR 6/4, 7.5YR 4/6), moist, weak fine 
subangular prismatic structure, common medium-sized 
concretions of secondary carbonates, very few fine 
roots, clear and wavy boundary; 

– 166–181 cm, fine sandy loam, pink (7.5YR 7/3, 7.5YR 
5/4), moist, very weak very coarse granular structure, 
very few very fine roots, clear and wavy boundary; 

– 181–(207) cm, calcareous parent material, fine sandy 
loam, pink (7.5YR 7/4, 5YR 5/6), slightly moist, weak 
fine subangular prismatic structure. 
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Table 11. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–25 8.9 2.1 5.7 14.8 22.1 23.7 12.5 9.7 9.5 FSL 

Bt1 25–72 9.4 1.5 3.2 9.5 17.8 21.1 10.2 15.2 21.6 SCL 

Bt2 72–82 9.1 2.5 3.9 7.4 11.2 25.7 13.9 15.6 19.8 L 

Btk1 82–122 12.7 1.7 4.2 11.7 20.8 24.3 8.6 11.8 16.9 FSL 

Btk2 122–166 7.5 1.9 4.0 9.9 19.2 22.7 10.5 13.0 18.9 FSL 

Bg1 166–181 11.7 2.0 5.0 14.3 24.8 27.0 10.5 8.7 7.7 FSL 

Bg2 181–(207) 9.6 1.3 3.9 12.0 21.4 24.2 8.8 10.7 17.8 FSL 

 

 

Table 12. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–25 13.1 7.6 7.0 10.3 

Bt1 25–72 2.4 8.3 7.7 113.9 

Bt2 72–82 2.7 8.3 7.5 135.4 

Btk1 82–122 1.2 8.5 7.8 150.0 

Btk2 122–166 0.8 8.6 7.8 124.3 

Bg1 166–181 0.5 8.8 8.2 212.4 

Bg2 181–(207) 0.4 8.7 8.0 246.2 
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 Profile 7 – Endohypercalcic Reductigleyic Mollic Gleysol (Aric, Colluvic, Drainic, Hyperhumic, Epiloamic,  
                   Endosiltic, Raptic) 
Localization: Till plain, closed inter-hill depression S, lower part, arable field, 100 m a.s.l.  
                        N 56°28.838'  E 22°55.249' 

 

 
 

 

 

 

Ap       
 
 
 
 

2Ha 
 
 
 
 

2He 
 
 
 

2Lm 
 
 
 

2Bkr1 
 
 
 
 

2Bkr2 
 
 
 

2Bkr3 

Morphology: 

– 0–40 cm, plough mollic horizon, colluvium, loam, 
dark gray (7.5YR 4/1, 10YR 3/1), slightly moist, 
medium moderate granular structure, many fine 
and very fine and few coarse roots, clear and wavy 
boundary; 

– 40–50 cm, moderately strongly decomposed peat 
(hemic), black (7.5YR 2.5/1, 10YR 2/1), slightly 
moist, strong columnar fine structure, very few fine 
brick fragments, many fine and very fine and very 
few coarse roots, clear and smooth boundary; 

– 50–55 cm, strongly decomposed peat (hemic), 
very dark gray (7.5YR 3/1, 10YR 4/3), slightly moist, 
weak platy medium structure, many fine and very 
fine roots, clear and smooth boundary;  

– 55–66 cm, calcic horizon, limnic materials (marl), 
silty clay loam, light gray (10YR 7/2, 10YR 4/2), 
moist, very weak columnar fine structure, no roots, 
gradual and wavy boundary; 

– 66–95 cm, calcic horizon, limnic materials (marl), 
silty clay loam, reddish gray (2.5YR 6/1, 2.5Y 5/2), 
wet, weak subangular prismatic medium structure, 
very few coarse wood fragments, no roots, abrupt 
and smooth boundary; 

– 95–123 cm, calcic horizon, reducing conditions, 
silty clay loam, light gray (5Y 7/1, 2.5Y 6/2), very 
wet, weak subangular prismatic medium structure, 
no roots, clear and wavy boundary; 

– 123–(180) cm, calcic horizon, reducing 
conditions, silty clay loam, light greenish gray  
(5GY 8/1, 10G 4/1), very wet, massive structure, no 
roots. 
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Table 13. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.125–
0.063 

0.063–
0.02 

0.02–
0.002 

<0.002 

Ap 0–40 3.5 0.4 1.4 3.2 8.5 13.9 20.0 26.3 26.2 L 

2Ha 40–50 - - - - - - - - - - 

2He 50–55 - - - - - - - - - - 

2Lm 55–65 0.2 0.0 0.3 0.9 1.6 7.9 21.3 34.2 33.9 SiCL 

2Bkr1 65–95 0.2 0.0 0.3 0.6 2.3 8.5 24.6 35.0 28.7 SiCL 

2Bkr2 95–123 0.3 0.0 0.3 0.5 1.8 4.3 18.0 44.5 30.6 SiCL 

2Bkr3 123–(180) 0.0 0.0 0.3 0.4 1.4 4.3 16.2 43.7 33.7 SiCL 

 

 

Table 14. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–40 163.5 7.6 7.0 32.4 

2Ha 40–50 488.0 7.0 6.6 6.3 

2He 50–55 298.6 7.2 6.9 33.8 

2Lm 55–65 42.4 7.5 7.4 481.7 

2Bkr1 65–95 37.2 7.5 7.3 306.6 

2Bkr2 95–123 24.9 7.6 7.4 569.8 

2Bkr3 123–(180) 16.1 7.6 7.4 429.6 
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Fig. 1. Location 
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 Profile 1 – Eutric Endocalcaric Endostagnic Retisol (Loamic, Aric, Cutanic, Ochric) 

Localization: The top of the hill, inclination 0.5 – 1.0, cropland, 129 m a.s.l., 
                        N 55°14'25.93", E 24°59'55.47" 

 

 
 

 

 

 

Ah1 
 
 
 

Ah2 
 
 
 

E/B 
 
 
 
 

Bt 
 
 

Btg 
 
 
 

BCkg 
 
 
 
 

 

Morphology: 

– 0–12 cm, humic horizon, sandy loam, very dark 
gray (7.5YR 3/1), subangular blocky structure, 
slightly hard/firm consistency, brick, ceramic, clear 
and smooth boundary; 

– 12–30 cm, humic ploughing horizon, sandy loam, 
brown (7.5YR 4/3), subangular blocky structure, 
slightly hard/firm consistency, brick, ceramic, clear 
and smooth boundary; 

– 30–60 cm, elluvial/illuvial horizon with albeluvic 
glossae, sandy loam, E - light brown (7.5YR 6/4),  
B - strong brown (7.5YR 5/6), subangular blocky 
structure, hard/very firm consistency, clear 
boundary; 

– 60–65 cm, argic horizon, sandy clay loam, brown 
(7.5YR 4/4), angular blocky structure, hard/very 
firm consistency, clear boundary; 

– 65–105 cm, argic horizon with stagnic 
properties, sandy clay loam, strong brown (7.5YR 
5/6), angular blocky structure, hard/very firm 
consistency, clear boundary; 

– 105–(130) cm, transitional horizon with stagnic 
properties, sandy clay loam, brown (7.5YR 4/4), 
with light bluish gray spots (GL2 7/5B), angular 
blocky structure, hard/very firm consistency. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–30 4 4 4 11 22 17 13 12 6 11 SL 

E/B 30–60 3 3 4 10 23 17 15 11 5 12 SL 

Bt 60–65 1 3 4 10 21 16 7 7 5 27 SCL 

Btg 65–105 3 3 3 9 21 16 8 8 5 27 SCL 

BCkg 105–(130) 15 3 4 9 20 14 11 10 5 24 SCL 

 

 

Table 2. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–30 11.2 0.55 21 7.0 6.3 traces 

E/Bt 30–60 - - - 7.4 5.5 traces 

Bt 60–65 - - - 6.6 5.6 4.2 

Btg 65–105 - - - 7.1 5.0 3.3 

BCkg 105–(130) - - - 8.8 7.7 115 
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 Profile 2 – Endostagnic Endoabruptic Luvisol (Epiloamic, Amphiarenic, Aric, Cutanic, Ochric, Raptic,) 

Localization: The top of the hill, inclination 0.5 – 1.0, cropland, 128 m a.s.l.  
                         N 55°14'27.02" E 24°59'56.04" 

 

 
 

 

 
 

 

Ah 

 
 
 
 

Bt 
 
 
 
 

2C1 
 
 

2C2 
 
 

3Bt 

 
 
 
 

3Btg1 
 
 
 
 

3Btg2 
 

 
 

Morphology: 

– 0–25 cm, humus horizon, sandy clay loam, 
reddish brown (5YR 4/4), few strong subangular 
blocky structure, dry, clay coatings on pedfaces, 
very few roots, earthworm channels and live 
earthworms, clear and smooth boundary; 

– 25–37 cm, argic horizon, sandy clay loam, 
yellowish red (5YR 4/6), strong subangular blocky 
structure, dry, few clay coatings on pedfaces, 
very few roots, earthworm channels and live 
earthworms, gradual and smooth boundary; 

– 37–42 cm, fine sand, yellowish red (7.5YR 5/6), 
single grain structure, slightly moist, abrupt and 
smooth boundary; 

– 42–63 cm, fine sand, reddish brown (7.5YR 
5/4), single grain structure, slightly moist, clear 
and smooth boundary; 

– 63–70 cm, argic horizon, sandy clay loam, 
yellowish red (5YR 4/6), moderate angular and 
subangular blocky structure, slightly moist, 
common clay coatings on pedfaces, clear smooth 
boundary; 

– 70–92 cm, argic horizon with stagnic 
properties, sandy clay loam, reddish brown  
(5YR 5/4), strong angular and subangular blocky 
structure, slightly moist, common clay coatings 
on pedfaces, gradual and smooth boundary; 

– 92–(100) cm, argic horizon with stagnic 
properties, sandy clay loam, reddish brown  
(5YR 4/4), strong angular and subangular blocky 
structure, slightly moist, common clay coatings 
on pedfaces. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–25 3 2 4 12 24 17 9 7 5 20 SCL 

Bt 25–37 2 1 2 9 33 17 8 6 3 21 SCL 

2C 37–63 0 0 2 26 50 12 2 0 0 8 FS 

3Bt 63–70 1 1 1 9 36 20 6 3 2 22 SCL 

3Btg 70–(100) 1 2 3 9 20 14 8 9 5 30 SCL 

 

 

  Table 4. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–25 9.19 0.52 18 6.0 4.6 traces 

Bt 25–37 - - - 5.7 4.2 traces 

2C 37–63 - - - 5.9 4.8 traces 

3Bt 63–70 - - - 6.1 4.5 - 

3Btg 70–(100) - - - 6.1 4.5 - 
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 Profile 3 – Epicalcaric Chromic Luvisol (Loamic, Cutanic, Ochric) 
Localization: gently sloping, north exposition, cropland, 125 m a.s.l., 
                        N 55°14'27.84" E 24°59'56.36" 

 

 
 

 

 
 

 

Ah 
 
 
 

Bt 
 
 
 

Btk     
 
 

BCk 

 

 

Morphology: 

– 0–15 cm, humus horizon, sandy clay loam, dark 
reddish brown (5YR 3/2), strong subangular blocky 
structure, few roots and earthworm channels, 
gradual and smooth boundary; 

– 15–35 cm, argic horizon, sandy  clay loam, dark 
reddish brown (5YR 3/4), strong angular blocky 
structure, many clay cutans, earthworms channels, 
diffused boundary; 

– 35–80 cm, argic horizon, sandy clay loam, dark 
reddish brown (5YR 3/4), strong angular blocky 
structure, many clay cutans, diffused boundary; 

– 80–(100) cm, transitional horizon, sandy clay 
loam, subangular and angular structure, reddish 
brown (5YR 4/4), 7 pH, earhworms channels, 
common cutans, secondary and primary 
carbonates. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–15 2 2 3 10 21 14 11 7 7 25 SCL 

Bt 15–35 1 2 3 9 19 12 10 10 6 29 SCL 

Btk 35–80 6 3 3 9 20 13 10 9 7 26 SCL 

BCk 80–(100) 7 3 4 9 19 14 10 10 6 25 SCL 

 

 

  Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–15 9.82 0.57 17 6.9 6.2 traces 

Bt 15–35 - - - 7.3 6.1 traces 

Btk 35–80 - - - 8.5 7.7 92.0 

BCk 80–(100) - - - 7.7 7.8 106.9 
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 Profile 4 – Dystric Rheic Drainic Histosol (Colluvic, Epiloamic Umbric) 
Localization: foot slope, cropland, 124 m a.s.l.  
                        N 55°14'29.56" E 24°59'56.74" 

 

 
 

 

 

 

Ah       
 
 
 
 

2Ha 
 
 
 

2He 
 
 
 

2Hi 
 
 
 

3L 
 
 
 

 
 
 
 

Morphology: 

– 0–30 cm, humus horizon, colluvial deposits 
mixed with decomposed organic material, loam, 
very dark greyish brown (10YR 3/2), subangular 
blocky structure, many roots, insect and animals 
burrows, clear and wavy boundary; 

– 30–60 cm, organic horizon, highly decomposed, 
light grey (10YR 7/1), subangular blocky structure, 
very few biological features, gradual and wavy 
boundary; 

– 60–100 cm, organic horizon, moderately 
decomposed, very dark greyish brown (10YR 3/2), 
platy structure, very few biological features, 
gradual and wavy boundary; 

– 100–135 cm, organic horizon, weakly 
decomposed, very dark greyish brown (10YR 3/2), 
platy structure, no biological features, clear and 
wavy boundary; 

– 135–(160) cm, limnic organic horizon, dark 
reddish brown (5YR 3/2), massive structure. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ah 0–30 4 2 4 9 19 11 21 11 7 16 L 

2Ha 30–60 - - - - - - - - - - - 

2He 60–100 - - - - - - - - - - - 

2Hi 100–135 - - - - - - - - - - - 

3L 135–(160) 1 0 8 10 6 10 21 23 11 11 SL 

 

 

  Table 8. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ah 0–30 55.2 2.35 23 5.9 5.2 - 

2Ha 30–60 399 19.6 20 6.1 5.4 - 

2He 60–100 299 18.3 16 5.3 4.7 - 

2Hi 100–135 388 20.1 19 5.5 5.0 - 

3L 135–(160) 48.5 1.59 30 3.6 3.4 - 
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 Profile 5 – Endocalcaric Mollic Gleysol (Loamic, Aric, Colluvic, Drainic, Raptic) 
Localization: foot slope, cropland, 126 m a.s.l.,  
                        N 55°14'30.74" E 24°59'56.49" 

 

 
 

 

 
 

 

Ah       
 
 
 

2Ab 
 
 
 
 

2Cr 
 
 
 

 
 
 
 
 

Morphology: 

– 0–40 cm, mollic horizon, colluvial material, loam, 
medium moderate subangular blocky structure, 
dark brown (10YR 3/3), dry, few biological 
features, clear and wavy boundary; 

– 40–55 cm, buried mollic horizon, colluvial 
material, loam, very dark gray (10YR 3/1), fine 
moderate subangular and angular blocky 
structure, dry, very few biological features, clear 
and wavy boundary; 

– 55–(80) cm, parent material with reducing 
conditions, silty clay, massive structure, olive gray 
(5YR 5/2), very few biological features. 
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Table 9. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A 0–40 1 1 2 9 20 16 15 12 10 15 L 

2Ab 40–55 0 1 1 4 9 15 15 19 15 21 L 

2Cr 55–(80) 0 0 0 0 1 13 15 18 12 41 SiC 

 

 

  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 

A 0–40 13.8 0.7 20 6.6 5.7 traces 

2Ab 40–55 34.2 1.15 30 6.4 5.4 - 

2Cr 55–(80) - - - 5.7 4.8 - 
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Fig. 1. Location 
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 Profile 1 – Endolamellic Luvisol (Aric, Cutanic, Pantosiltic, Ochric) 
Localization: flat and vast summit (inclination 2˚), arable land, 186 m a.s.l., 
                        N 54°14′13″    E 31°7′5″ 

 

 
 

 

 

 

Ap 
 

 
 
 

Ap2 
 
 
 

EBg 
 
 
 

 
Bt 

 
 
 

BC 
 
 
 

 
C 

 
 
 
 
 

Morphology: 

– 0–22 cm, ploughed humus horizon, silt loam, 
brownish-gray with brown spots (10YR 4/3), 
granular structure, moist, compacted, inclusions 
of organic (manure); few roots, abrupt and 
smooth boundary; 

– 22–34 cm, humus horizon ploughed in the past, 
silt loam, pale brown (10YR 6/3), granular 
structure, slightly moist, compacted, worms, few 
roots; abrupt and smooth boundary; 

– 34–39 cm, discontinuous transitional horizon, 
stagnic properties, silt loam, pale brown 
(2.5YR 7/4), fine weak subangular structure, 
slightly moist, crotovinas, clear and broken 
boundary; 

– 39–71 cm, argic horizon, silt loam, reddish 
brown (5YR 4/4), with whitish veins, medium 
moderate subangular structure, slightly moist, 
many clay coatings, gradual boundary; 

– 71–128 cm, transitional horizon, silt loam, 
reddish brown (5YR 4/4) illuvial lamellaes and 
pale and light-gray interlamellaes material, 
medium moderate subangular structure, slightly 
moist, compacted, gradual boundary; 

– 128–(140) cm, parent material, silt loam, light 
yellowish brown (10YR 6/4), medium moderate 
subangular structure, compacted, slightly moist. 
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Table 1. Texture  

 

 

 

Table 2. Agrochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
KCl 

P2O5 К2О Ca Mg 

[g∙kg
-1

] 

Ap 0–22 26.9 5.9 4.49 3.76 14.91 1.17 

Ap2 22–34 15.5 4.6 2.72 3.12 10.60 1.07 

EBg 34–39 4.0 5.0 2.33 0.32 8.90 1.22 

Bt 39–71 3.1 4.5 1.97 0.63 15.93 2.79 

BC 71–128 1.9 4.0 3.11 0.44 8.95 1.96 

 

 

  

Horizon 
Depth 
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 1–0.5 0.5–0.25 0.25–0.05 0.05–0.01 0.01–
0.005 

0.005–
0.001 

<0.001 

Ap 0–22 – 0 18 60 8 4 10 SiL 

Ap2 22–34 – 0 24 54 4 8 10 SiL 

EBg 34–39 – 0 27 55 6 6 6 SiL 

Bt 39–71 – 0 24 54 6 8 8 SiL 

BC 71–128 – 0 22 52 8 3 15 SiL 
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 Profile 2 – Stagnic Luvisol  (Aric, Cutanic, Pantosiltic, Ochric, Bathylamellic) 
Localization: upper slope (inclination 8°), arable land, 182 m a.s.l., 

                         N 54°14′15″ E 31°7′1″ 

 

 
 

 

 
 

 

Ap 
 
 
 

 
ABp 

 
 
 

 
Bt(g) 

 
 
 
 

Btg 
 
 
 
 
 

 
BC 

 
 
 
 
 
 
 
 
 

 

Morphology: 

– 0–22 cm, ploughed humus horizon, silt loam, 
brownish-gray with brown spots (10YR 4/3), 
granular structure, moist, compacted, inclusions 
of organic (manure); few roots, abrupt and 
smooth boundary; 

– 22–28 cm, humus horizon ploughed in the past, 
some inclusions of material from illuvial horizon 
with cutans, silt loam, pale brown (10YR 6/3), 
granular structure, slightly moist, compacted, 
worms, few roots; abrupt and smooth boundary; 

– 28–63 cm, argic horizon, silt loam, reddish 
brown (5YR 4/4), with whitish veins, medium 
moderate subangular structure, slightly moist, 
weakly developed stagnic properties, many clay 
coatings, gradual boundary; 

– 63–113 cm, argic horizon with stagnic 
properties, silt loam, reddish brown (5YR 4/4), 
with whitish veins and common fine 
reductimorphic mottles (5Y 5/4), medium 
moderate angular blocky/platy structure, 
compacted, moist, common clay coatings, gradual 
boundary; 

– 113–(150) cm, transitional horizon, silt loam, 
reddish brown (5YR 4/4) illuvial lamellaes and pale 
and light-gray interlamellaes material, medium 
moderate subangular structure, moist, 
compacted. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 

Textural class 
1–0.5 0.5–0.25 0.25–0.05 

0.05–
0.01 

0.01–
0.005 

0.005–
0.001 

<0.001 

Ap 0–22 – 1 12 67 6 7 7 SiL 

ABp 22–28 – 0 23 53 5 5 14 SiL 

Bt(g) 28–63 – 0 15 56 8 7 14 SiL 

Btg 63–113 – 0 15 54 9 6 16 SiL 

BC 113–(150) - 1 15 55 8 6 15 SiL 

 

 

Table 4. Agrochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
KCl 

P2O5 К2О Ca Mg 

[g∙kg
-1

] 

Ap 0–22 23.6 4.8 2.33 4.19 15.45 2.14 

ABp 22–28 6.5 5.8 5.52 1.94 14.23 2.23 

Bt(g) 28–63 3.2 4.3 2.55 0.56 13.18 1.87 

Btg 63–113 3.6 3.8 2.94 0.60 12.12 2.28 

BC 113–(150) 2.6 4.0 2.94 0.46 8.55 1.67 
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 Profile 3 – Stagnic Luvisol (Aric, Cutanic, Pantosiltic, Ochric, Bathylamellic) 
Localization: middle slope (inclination 8°), arable land, 178 m a.s.l., 
                        N 54°14′17″   E 31°6′58″ 

 

 
 

 

 
 

 

Ap    
 
 

 
 
 

Bt(g) 
 
 
 

 
Btg 

 
 
 

 
 
 

BC 
 
 
 

 

Morphology: 

– 0–20 cm, ploughed humus horizon, silt loam, 
light brownish gray (10YR 6/7), some inclusions of 
material from illuvial horizon with cutans, 
granular structure, moist, compacted, inclusions 
of organic (manure), few roots, abrupt and 
smooth boundary; 

– 20–60 cm, argic horizon, silt loam, reddish 
brown (5YR 4/4), with whitish veins, medium 
moderate subangular/platy structure, moist, 
weakly developed stagnic properties, many clay 
coatings, clear and smooth boundary; 

– 60–105 cm, argic horizon with stagnic 
properties, silt loam, reddish brown (5YR 4/4), 
with whitish veins and common fine 
reductimorphic mottles (5Y 5/4), medium 
moderate angular blocky/platy structure, 
compacted, moist, common clay coatings, clear 
and smooth boundary; 

– 105–(150) cm, transitional horizon, silt loam, 
reddish brown (5YR 4/4) illuvial lamellaes and 
pale and light-gray interlamellaes material, 
medium moderate subangular structure, moist, 
compacted. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 

Textural class 1–0.5 0.5–0.25 0.25–0.05 0.05–
0.01 

0.01–
0.005 

0.005–
0.001 

<0.001 

Ap 0–20 – 1 17 57 6 7 12 SiL 

Bt(g) 20–60 – 0 17 54 8 7 14 SiL 

Btg 60–105 – 0 16 53 9 6 16 SiL 

BC 105–(150)  0 15 52 10 6 17 SiL 

 

 

Table 6. Agrochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
KCl 

P2O5 К2О Ca Mg 

[g∙kg
-1

] 

Ap 0–20 12.5 4.69 1.76 3.47 8.21 1.35 

Bt(g) 20–60 4.5 3.97 2.11 0.66 9.49 0.88 

Btg 60–105 4.0 3.84 3.09 0.63 10.50 1.81 

BC 105–(150) 3.8 4.56 1.64 0.64 8.89 2.30 
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 Profile 4 – Eutric Stagnosol (Aric, Colluvic, Humic, Pantosiltic) 
Localization: toe slope (inclination 3°), arable land, 178 m a.s.l., 
                        N 54°14′18″ E 31°6′55″ 

 

 
 

 

 
 

 

Ap       
 
 

 
 
 

Ag1 
 
 
 

 
 

Ag2 
 
 
 
 

 
Ag3 

 
 
 
 

 
2Agb 

 
 

2Bg 
 
 

 
 
 

Morphology: 

– 0–25 cm, ploughed humus horizon, colluvial 
material, silt loam, dark grayish brown (2.5Y 4/2), 
very few fragmented cutans (papules), granular 
structure, moist, compacted, inclusions of organic 
(manure), few roots, abrupt and smooth 
boundary; 

– 25–40 cm, humus horizon with stagnic 
properties, colluvial material, silt loam, grayish 
brown (2.5Y 5/2), common whitish reductimorphic 
material and oximorphic rusty spots, very few 
fragmented cutans (papules), granular structure, 
moist, compacted, abrupt and smooth boundary; 

– 40–90 cm, humus horizon with stagnic 
properties, colluvial material, silt loam, olive 
brown (2.5Y 4/3), common oximorphic rusty spots, 
very few fragmented cutans (papules), granular 
structure, moist, compacted, clear and smooth 
boundary; 

 – 90–105 cm, humus horizon with stagnic 
properties, colluvial material, silt loam, dark bluish 
gray (GLEY 2 5PB 4/1), common oximorphic rusty 
spots, very few fragmented cutans (papules), 
granular structure, moist, compacted, clear and 
smooth boundary; 

– 105–123 cm, buried humus horizon, silt loam, 
bluish black (GLEY 2 5PB 2.5/1), granular structure, 
moist, compacted, clear and wavy boundary; 

– 123–(150) cm, illuvial horizon with reducing 
conditions, silt loam, olive gray (5YR 5/2) and 
yellowish red (5YR 4/6) spots, massive structure, 
wet. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 

Textural class 
1–0.5 0.5–0.25 0.25–0.05 

0.05–
0.01 

0.01–
0.005 

0.005–
0.001 

<0.001 

Ap 0–25 – 0 17 57 8 5 13 SiL 

Ag1 25–40 – 0 15 58 8 6 13 SiL 

Ag2 40–90 – 0 13 60 7 6 14 SiL 

Ag3 90–105 – 0 13 57 8 6 16 SiL 

2Agb 105–123 – 0 13 55 10 7 15 SiL 

2Bg 123–(150) – 0 11 53 11 8 17 SiL 

 

 

Table 8. Agrochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

pH 
KCl 

P2O5 К2О Ca Mg 

[g∙kg
-1

] 

Ap 0–25 30.6 5.7 2.61 4.19 15.03 3.28 

Ag1 25–40 14.4 5.4 1.24 2.28 9.80 1.85 

Ag2 40–90 11.5 5.0 0.60 1.23 8.03 1.65 

Ag3 90–105 14.8 4.7 0.85 2.18 7.89 1.55 

2Agb 105–123 29.9 4.3 0.47 2.24 13.00 1.57 

2Bg 123–(150) 7.1 4.0 1.09 0.59 9.74 0.84 
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Fig. 1. Location 
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 Profile 1 – Pantocalcaric Regosol (Aric, Pantoloamic, Ochric) 
Localization: glacial curvilineation, summit, 15, arable field, the corn stubble, 103 m a.s.l. 

                        N 5302’02”, E 1908’31”   

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Apk1 
 
 
 
 

Apk2 
 
 
 

 

Ck 

Morphology: 

– 0–20 cm, plough humus horizon, calcaric 
material, sandy loam, very pale brown  
(10YR 7/3; 10YR 5/4), dry, moderate granular 
medium structure, fine and common roots, very 
few stones, clear and smooth boundary; 

– 20–30 cm, plough humus horizon, calcaric 
material, sandy loam, pale brown (10YR 6/3;  
10YR  4/3), dry, moderate granular medium 
structure, fine and common roots, abrupt and 
wavy boundary;  

– 30–(50) cm, calcaric parent material, loam, very 
pale brown (10YR 7/4; 10YR 5/4), slightly moist, 
very fine and very few roots, few and fine 
reductimorphic mottles, common fine rounded 
soft concentrations and pseudomycelium of 
secondary carbonates, moderate angular coarse 
structure. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class 
> 2.0 2.0-1.0 1.0-0.5 

0.5-
0.25 

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Apk1 0–20 6 3 4 14 24 13 11 8 6 17 SL 

Apk2 20–30 7 2 4 11 27 11 11 9 6 19 SL 

Ck 30–(50) 3 2 4 9 21 13 11 11 9 20 L 

 

 

Table 2. Chemical and physicochemical properties  

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Apk1 0–20 4.5 0.47 10 8.3 7.8 86 

Apk2 20–0 4.2 0.47 9 8.4 7.9 96 

Ck 30–(50) 1.1 0.15 7 8.6 7.7 109 
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 Profile 2 – Endocalcaric Luvisol (Aric, Cutanic, Hypereutric, Loamic, Ochric) 

Localization: glacial curvilineation, upper slope 8, arable field, the corn stubble, 100 m a.s.l. 

                        N 5302’01”, E 1908’31”   

 

 
 

  
 
 
 

 

Apk1 
 
 
 
 

Apk2 
 
 
 
 

Bt 
 
 
 
 

 
Ck 

Morphology: 

– 0–16 cm, plough humus horizon, calcaric 
material, sandy loam, dark yellowish brown 
(10YR 4/4; 10YR 3/3), slightly moist, moderate 
granular medium structure, fine and common 
roots, diffuse and smooth boundary; 

– 16–34 cm, plough humus horizon, calcaric 
material, sandy loam, yellowish brown (10YR 
5/4;  10YR  3/4), slightly moist, moderate 
granular medium structure, abrupt and smooth 
boundary;  

– 34–70 cm, argic horizon, sandy clay loam, 
yellowish brown (10YR 5/4;  7.5YR 3/4), slightly 
moist, moderate subangular coarse structure, 
common faint clay coatings, few fine 
reductimorphic mottles, clear and smooth 
boundary; 

– 70–(100) cm, calcaric parent material, sandy 
loam, pale brown (10YR 6/3; 10YR 4/3), slightly 
moist, moderate subangular coarse structure, 
common fine rounded soft concentrations and 
pseudomycelium of secondary carbonates. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Apk1 0–16 4 1 4 12 36 14 8 7 3 15 SL 

Apk2 16–34 2 1 3 12 35 14 8 7 4 16 SL 

Bt 34–70 2 2 4 13 31 13 8 6 3 20 SCL 

Ck 70– (100) 2 1 3 12 31 17 10 8 4 14 SL 

 

 

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 

Apk1 0–16 6.8 0.72 9 8.3 7.6 43 

Apk2 16–34 8.1 0.83 10 8.3 7.4 34 

Bt 34–70 2.1 0.28 8 8.3 6.9 2 

Ck 70– (100) 1.9 0.19 10 8.5 7.5 69 
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 Profile 3 – Eutric Albic Glossic Retisol  (Abruptic, Epiarenic, Cutanic, Katoloamic, Ochric, Raptic) 
Localization: glacial curvilineation, middle slope 4, arable field, the corn stubble, 95 m a.s.l. 

                        N 5302’00”, E 1908’30”   

 

 
 

 

 
 

 

Ap 
 
 
 
 

E 
 
 
 

E/B 
 
 
 

2Bt 
 
 
 
 
 

2C 

Morphology: 

– 0–17 cm, plough humus horizon, loamy fine 
sand, grayish brown (10YR 5/2; 10YR 2/3), slightly 
moist, moderate granular medium structure, fine 
and common roots, clear/abrupt and irregular 
boundary; 

– 17–36 cm, eluvial horizon with albic material, 
loamy fine sand, light gray (10YR 7/2;  10YR  5/4), 
slightly moist, moderate granular medium 
structure, gradual and irregular boundary;  

– 36–65 cm, glossic transitional horizon, sandy 
loam, pale brown (10YR 6/3;  7.5YR 4/4), slightly 
moist, moderate granular medium structure, 
gradual and irregular boundary; 

– 65–85 argic horizon, sandy loam, light yellowish 
brown (10YR 6/4; 7.5YR 4/4), slightly moist, 
moderate subangular coarse structure, common 
faint clay coatings, few fine reductimorphic 
mottles, diffuse and smooth boundary; 

– 85–(100) cm, parent material, sandy loam, 
yellowish brown (10YR 5/4; 7.5YR 4/4), slightly 
moist, moderate subangular coarse structure. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–17 1 1 4 16 42 15 10 5 3 4 LFS 

E 17–36 2 1 3 12 39 21 10 5 4 5 LFS 

E/B 36–65 2 1 3 13 36 15 8 7 3 14 SL 

2Bt 65–85 1 1 3 11 34 18 8 7 3 15 SL 

2C 85–(100) 1 1 3 12 36 16 8 7 3 14 SL 

 

 

  Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
[g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–17 8.2 0.64 13 5.1 4.2 - 

E 17–36 1.1 0.13 8 6.0 4.5 - 

E/B 36–65 1.4 0.18 8 6.6 4.6 - 

2Bt 65–85 0.9 0.14 6 6.9 5.0 - 

2C 85–(100) 1.1 0.14 8 7.0 5.1 3 
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 Profile 4 – Eutric Colluvic Endogleyic Regosol (Aric, Humic, Pantoloamic, Endoraptic) 
Localization: glacial curvilineation, toe slope 2, arable field, the corn stubble, 93 m a.s.l. 

                        N 5302’00”, E 1908’32”   

 

 
 

 

 
 

 

Apk1 
 
 
 
 
 

A2 
 
 
 
 
 

A3 
 
 
 
 

2Cl 
 

Morphology: 

– 0–25 cm, colluvic material, plough humus 
horizon, calcaric material, sandy loam, 
yellowish brown (10YR 5/4; 10YR 4/4), slightly 
moist, moderate granular medium structure, 
fine and common roots, gradual and smooth 
boundary; 

– 25–47 cm, colluvic material, humus horizon, 
sandy loam, gray (10YR 5/1;  10YR  2/2), 
slightly moist, moderate granular medium 
structure, very fine and very few roots, few 
fine reductimorphic mottles, gradual and 
wavy boundary;  

– 47–65 cm, colluvic material, humus horizon, 
sandy loam, yellowish gray (2.5Y 5/1;   
2.5Y 3/2), moist, moderate granular medium 
structure, few fine reductimorphic mottles, 
clear and irregular boundary; 

– 65–(110) cm, parent material, sandy loam, 
light gray (2.5Y 7/1; 2.5Y 4/2), moist, 
moderate granular medium structure, 
common  medium reductimorphic mottles. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Apk1 0–25 2 1 5 15 34 17 9 5 4 10 SL 

A2 25–47 1 1 3 13 40 16 10 7 5 5 SL 

A3 47–65 3 1 4 14 37 15 12 8 5 4 SL 

2Cl 65–(110) 5 1 4 15 36 15 9 7 4 9 SL 

 

  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 

Apk1 0–25 11.4 1.03 11 8.0 7.4 22 

A2 25–47 9.1 0.79 13 5.9 4.9 - 

A3 47–65 6.2 0.44 14 6.3 5.1 - 

2Cl 65–(110) 2.1 0.23 9 6.3 5.0 - 
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 Profile 5 – Eutric Colluvic Endogleyic Regosol (Aric, Geoabruptic, Loamic, Ochric, Endoraptic) 
Localization: glacial curvilineation, toe slope (bottom) 1, boundary between arable field and fallow,  

                        92 m a.s.l., N 5301’15”, E 1908’05”   

 

 
 

  
 
 
 

 

Ap1       
 

 
 
 

A2 
 
 
 
 

Ck 
 
 
 
 
 
 

A3 
 
 
 

2Ab 
 
 
 

2Cl1 
 

 
 

2Cl2 

Morphology: 

– 0–25 cm, colluvic material, plough humus 
horizon, sandy loam, light brownish gray  
(10YR 6/2; 10YR 3/3), slightly moist, moderate 
granular medium structure, fine and few roots, 
diffuse and smooth boundary; 

– 25–45 cm, colluvic material, humus horizon, 
sandy loam, light brownish gray (10YR 6/2; 10YR 
3/3), slightly moist, moderate granular medium 
structure, fine and few roots, abrupt and smooth 
boundary; 

– 45–57/45 cm, calcaric parent material, sandy 
loam, pale brown (10YR 6/3;  10YR  4/4), slightly 
moist, moderate subangular coarse structure, very 
fine and very few roots, few and fine 
reductimorphic mottles, common fine rounded 
soft concentrations of secondary carbonates, 
abrupt and smooth boundary;  

– 57/45–60 cm, colluvic material, humus horizon, 
sandy loam, light brownish gray (10YR 6/2; 10YR 
4/2), slightly moist, moderate granular medium 
structure, clear and irregular boundary; 

– 60–70 cm, buried humus horizon, sandy loam, 
light gray (10YR 6/1; 10YR 3/1), slightly moist, 
moderate granular medium structure, clear and 
irregular boundary; 

– 70–75 cm, parent material, sandy loam, light gray 
(10YR 6/1; 10YR 3/2), moist, moderate granular 
medium structure, common medium reductimorphic 
mottles, clear and smooth boundary; 

– 75–(90) cm, parent material, loamy fine sand, 
light brownish gray (10YR 6/2; 10YR 3/2), moist, 
moderate granular medium structure, common  
medium reductimorphic mottles. 
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Table 9. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap1 0–25 3 2 5 12 31 20 8 10 5 7 SL 

A2 25–45 5 3 5 15 32 15 9 8 5 8 SL 

Ck 45–57/45 11 5 5 13 26 13 10 9 4 15 SL 

A3 57/45–60 3 2 6 14 31 17 10 8 4 8 SL 

2Ab 60–70 1 2 5 15 30 18 10 10 4 6 SL 

2Cl1 70–75 1 1 4 12 31 21 10 7 4 10 SL 

2Cl2 75–(90)  3 2 4 14 32 23 9 8 4 4 LFS 

 

 

  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 

Ap1 0–25 11.3 0.91 12 8.0 7.4 4 

A2 25–45 7.8 0.65 12 7.7 7.4 9 

Ck 45–57/45 3.6 0.31 12 8.0 7.5 61 

A3 57/45–60 10.9 0.68 16 7.5 6.9 4 

2Ab 60–70 17.1 0.94 18 7.1 6.4 trace 

2Cl1 70–75 7.2 0.52 13 6.9 6.2 - 

2Cl2 75–(90) 6.2 0.52 12 6.8 6.1 - 
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Fig. 1. Location 
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 Profile 1 – Albic Abruptic Luvisol (Anoarenic, Aric, Cutanic, Endoloamic, Ochric) 

Localization: undulating moraine, middle slope - inclination 5, arable land, 102 m a.s.l. 
                        N 52°30'13.8" E 16°49'20.3" 

 

 
 

 

 
 

 

Ap 
 
 
 

E 
 
 
 

Bt 
 
 
 

Ck 
 
 
 
 

 

Morphology: 

– 0–38 cm, plough humus horizon, sand, dark 
yellowish brown (10YR 4/4, 10YR 3/4), slightly 
moist, medium to coarse weak granular structure, 
abrupt and wavy boundary; 

– 38–67 cm, eluvial horizon with albic material, 
sand, very pale brown (10YR 7/2, 10YR 7/3), 
slightly moist, single grain structure, gradual and 
wavy boundary;  

– 67–103 cm, argic horizon, sandy loam, brown 
(7.5YR 6/4, 7.5YR 4/6), slightly moist, coarse 
strong angular structure, many clay coatings, 
gradual and smooth boundary; 

– 103–(130) cm, calcaric parent material, sandy 
loam, light yellowish brown (10YR 4/4,  
10YR 6/6), dry, medium and coarse angular 
structure, common soft concretions of secondary 
carbonates. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–38 4 7 38 31 12 2 2 1 3 4 S 

E 38–67 5 9 32 35 13 1 1 1 3 5 S 

Bt 67–103 2 3 14 27 15 6 4 6 15 10 SL 

C 103– (130) 2 3 15 26 15 6 7 8 18 2 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 0–38 5.0 0.48 10 6.7 6.1 - 

E 38–67 0.4 0.04 10 7.1 6.5 trace 

Bt 67–103 1.1 0.11 10 7.8 6.9 trace 

C 103–(130) - - - 8.2 7.5 56 

 

 

Table 3. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–38 3.79 1.28 0.55 0.15 5.77 0.82 6.59 88 

E 38–67 1.83 1.11 0.22 0.09 3.25 0.73 3.98 82 

Bt 67–103 6.39 2.37 0.35 0.12 9.23 0.59 9.82 94 

C 103–(130) 5.31 2.14 0.32 0.10 7.87 0.52 8.39 94 
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 Profile 2 – Abruptic Luvisol (Aric, Cutanic, Pantoloamic, Ochric) 

Localization: undulating moraine, upper slope - inclination 5, arable land, 103.5 m a.s.l.  
                         N 52°30'16.8" E 16°49'18.1" 

 

 
 

 

 
 

 

Ap 
 
 
 

Bt 
 
 
 

C 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 0–30 cm, plough horizon, sandy loam, grayish 
yellow brown (10YR 5/2, 10YR 4/2), slightly moist, 
fine moderate granular structure, abrupt and 
wavy boundary; 

– 30–47 cm, argic horizon, sandy loam, yellowish 
brown (7.5YR 5/3, 7.5YR 4/4), slightly moist, 
medium moderate to strong angular structure, 
gradual and smooth boundary; 

– 47–(120) cm, parent material, sandy loam, 
yellowish brown (10YR 5/4, 10YR 4/6), slightly 
moist, medium weak angular structure. 
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Table 4. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–30 2 4 12 17 27 18 5 4 5 8 SL 

Bt 30–47 5 3 11 13 23 14 8 2 7 19 SL 

C 47–(120) 3 4 9 17 21 15 8 4 5 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 6.5 0.46 14 6.5 5.8 - 

Bt 30–47 0.7 0.06 12 6.0 5.1 - 

C 47–(120) - - - 6.7 5.2 - 

 

 

Table 6. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–30 3.22 0.53 0.36 0.09 4.20 1.55 5.75 73 

Bt 30–47 5.22 0.78 0.41 0.07 6.48 2.36 8.84 73 

C 47–(120) 4.65 0.65 0.35 0.08 5.73 2.25 7.98 72 
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 Profile 3 – Dystric Arenosol (Aric, Ochric) 

Localization: intra moraine shallow longitudinal depression, lower slope - inclination 8, arable land,      
                        95.5 m a.s.l.,   N 52˚30’27.9’’  E 16˚49’09,1’’ 

 

 
 

 

 
 

 

Ap  
 
 
 

C1 
 
 
 

C2 
 
 
 
 

 
 
 
 

 
 
 
 
 

 
 

 

Morphology: 

– 0–42 cm, plough horizon, sand, dark grayish 
brown (7.5YR 4/3, 7.5YR 4/2), slightly moist, fine 
to medium weak granular structure, abrupt and 
smooth boundary; 

– 42–120 cm, parent material, sand, yellowish 
brown (10YR 6/5, 10YR 5/4), slightly moist, very 
fine weak granular and single grain structure, 
gradual irregular boundary; 

– 120–(140) cm, parent material, sand, light 
yellowish brown (10YR 7/4, 10YR 6/4), slightly 
moist, single grain structure. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–42 0 1 11 47 29 4 3 3 1 1 S 

C1 42–120 0 3 17 46 31 1 0 1 1 0 S 

C 120–(140) 0 2 15 48 32 1 1 1 0 0 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 

Ap 0–42 4.9 0.47 10 5.5 4.5 - 

C1 42–120 - - - 5.3 4.1 - 

C 120–(140) - - - 5.2 4.7 - 

 

 

Table 9. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–30 1.92 0.29 0.23 0.05 2.49 2.80 5.29 47 

C1 30–47 0.03 0.02 0.06 0.03 0.14 0.51 0.65 22 

C 47–(120) 0.02 0.02 0.04 0.02 0.10 0.60 0.70 14 
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 Profile 4 – Endogleyic Phaeozem (Aric, Colluvic, Pantoloamic, Pachic) 

Localization: intra moraine shallow longitudinal depression, toe slope - inclination 2, arable land,  
                        93,5 m a.s.l.,  N 52°30'30.6"  E 16°49'07.3" 

 

 
 

 

 
 

 

Ap       
 
 
 

A 
 
 
 

Ab 
 
 
 
 

 
AC 

 
 
 
 

Ckl 
 
 

 
 
 

Morphology: 

– 0–30 cm, mollic horizon, colluvic material, sandy 
loam, dark grayish brown (10YR 3/3, 10YR 2/2), 
moist, medium moderate granular structure, 
abrupt and smooth boundary; 

– 30–58 cm, mollic subhorizon, colluvic material,  
sandy loam, dark grayish brown (10YR 4/2, 10YR 
3/2), moist, medium moderate granular structure, 
clear and wavy boundary;  

– 58–75 cm, buried humus horizon, mollic 
subhorizon, sandy loam, dark grayish brown  
(10YR 3/3, 10YR 3/1), moist, fine and medium 
weak to moderate granular structure,  fine and 
medium very few roots, clear and irregular 
boundary;  

– 75–95 cm, transitional horizon with gleyic 
properties, sandy loam, grayish olive (2.5Y 6/2, 
2.5Y 5/3), moist, medium moderate subangular 
structure, infilled burrows, gradual and wavy 
boundary;  

– 95–(120) cm, parent material,  sandy loam, 
yellowish brown and light olive gray  (oxymorphic: 
10YR 6/8, 10YR 5/6; reductimorphic: 2.5GY 7/1), 
moist, medium weak subangular structure. 
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Table 10. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

class > 2.0 2.0-1.0 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 12 17 24 15 7 8 6 9 SL 

A 30–58 0 3 11 18 24 14 9 9 5 7 SL 

Ab 58–75 0 1 8 14 21 18 6 14 9 9 SL 

AC 75–95 0 1 9 13 25 15 5 12 8 12 SL 

Ckl2 95–(120) 0 1 11 16 22 15 5 11 9 10 SL 

 

 

  Table 11. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–30 18.5 1.91 10 7.6 6.9 trace 

A 30–58 9.8 0.92 11 7.7 7.2 trace 

Ab 58–75 10.1 0.96 11 7.5 6.8 trace 

AC 75–95 2.3 0.30 8 7.9 7.4 23 

Ckl2 95–(120) 0.5 0.06 8 8.3 7.5 46 

 

 

Table 12. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–30 8.61 0.65 0.42 0.07 9.75 1.23 11.0 89 

A 30–58 5.68 0.72 0.41 0.06 6.87 1.58 8.45 81 

Ab 58–75 5.52 0.57 0.35 0.06 6.50 1.14 7.64 85 

AC 75–95 6.57 0.64 0.31 0.04 7.56 0.95 8.51 88 

Ckl2 95–(120) 5.93 0.61 0.24 0.05 6.83 0.65 7.48 92 
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 Profile 5 – Mollic Gleysol (Humic, Anoloamic) 
Localization: bottom of the intra moraine shallow longitudinal depression, grassland, 93 m a.s.l.  
                        N 52°30'31.4"  E 16°49'05.5" 

 

 
 

 

 
 

 

Ap       
 
 
 

AC 
 
 
 
 
 

Cr 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 

 

 

Morphology: 

– 0–40 cm, mollic horizon, sandy loam, very dark 
grayish olive (2.5Y 3/1, 2.5Y 2/1), moist, medium 
moderate granular structure, very fine and fine 
common roots, gradual and smooth boundary; 

– 40–60 cm, transitional horizon, sandy loam, 
yellowish brown and light olive gray (oxymorphic: 
10YR 6/4, 10YR 5/4; reductimorphic: 5GY 7/1, 
2.5GY 7),  moist, fine to medium moderate 
subangular structure, very fine and fine few roots, 
gradual and wavy boundary; 

– 60–(90) cm, parent material, sandy loam, light 
olive gray (5GY 7/1, 2.5GY 7), wet, fine and 
medium weak granular structure, coarse very few 
dead roots. 
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Table 13. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap 0–40 0 2 8 20 31 11 10 4 6 8 SL 

AC 40–60 0 1 8 22 32 10 12 6 2 7 SL 

Cr 60–(90) 0 1 6 15 28 14 10 9 2 15 SL 

 

 

  Table 14. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

Ap 0–40 26.8 2.68 10 7.7 6.9 trace 

AC 40–60 9.8 0.96 10 7.5 7.2 trace 

Cr 60–(90) - - - 8.2 7.5 21 

 

 

Table 15. Sorption properties 

Horizon 
Depth  
[cm] 

Ca
2+ 

Mg
2+ 

K
+ 

Na
+ 

TEB HA CEC BS 
[%] [cmol(+)∙kg

-1
] 

Ap 0–40 7.33 2.62 0.75 0.45 11.2 1.12 12.2 91 

AC 40–60 6.81 1.69 0.55 0.25 9.30 0.91 10.2 91 

Cr 60–(90) 6.49 1.91 0.52 0.15 9.07 0.72 9.77 93 
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Fig. 1. Location 
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 Profile 1 – Dystric Lamellic Arenosol (Aric, Ochric) 

Localization: Kettle-hole within outwash plain, crest - inclination 2, fallow, dense grass vegetation,  
                        99 m a.s.l. N 53°22’16.7” E 19°22’98.5” 

 

 
 

 

 

 

A(p) 
 
 
 

 
C 

 
 
 

 
 

 
 
 
 
 

 

Morphology: 

– 0–25 cm, humus horizon ploughed in the past, 
fine sand, brown (10YR 6/3; 10YR 4/3), dry, weak 
granular fine/single grain structure, fine and 
medium common roots, abrupt and smooth 
boundary; 

– 25–(100) cm, parent material, fine sand, 
yellowish brown (10YR 6/4; 10YR 5/4), slightly 
moist, single grain structure, few fine sand and 
brown (7.5 YR 5/6; 7.5 YR 4/4) clay-sesquioxides 
lamellaes. 
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Table 1. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A(p) 0–25 0 1 2 13 55 22 3 1 1 2 FS 

C 25–(100) 0 0 7 40 50 2 1 0 0 0 FS 

lamellae ------ 0 0 1 19 67 4 1 1 0 7 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 

A(p) 0–25 6.3 0.30 21 5.2 4.2 - 

C 25–(100) - - - 6.2 4.6 - 

lamellae ------ 0.5 0.08 6 6.6 5.0 - 
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 Profile 2 – Dystric Lamellic Arenosol (Aric, Ochric) 

Localization: Kettle hole within outwash plain, upper slope - inclination 7, fallow, dense grass vegetation,  
                        98 m a.s.l., N 53°22’17.1” E 19°23’00.8" 

 

 
 

 

 
 

 

A(p) 
 
 
 
 

C 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 

 

Morphology: 

– 0–28 cm, humus horizon ploughed in the past, 
fine sand, brown (10YR 6/3; 10YR 4/3), slightly 
moist, weak granular fine/single grain structure, 
fine and medium common roots, abrupt and 
smooth boundary; 

– 28–100 cm, parent material, fine sand, yellowish 
brown (10YR 6/4; 10YR 5/4), slightly moist, single 
grain structure, common sandy loam and strong 
brown (7.5 YR 6/6; 7.5 YR 4/6) clay-sesquioxides 
lamellaes. 
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Table 3. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A(p) 0–28 0 1 2 14 54 19 4 1 1 4 FS 

C 28–(100) 0 0 0 8 34 49 5 1 0 3 FS 

lamellae ------- 0 0 1 3 35 36 5 2 1 17 SL 

 

 

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 

A(p) 0–28 9.3 0.30 31 5.3 4.1 - 

C 28–(100) - - - 5.8 4.1 - 

lamellae ------- 1.0 0.13 8 6.1 4.4 - 
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 Profile 3 – Epidystric Endoeutric Endobrunic Arenosol  (Aric, Colluvic, Humic, Bathylamellic) 

Localization: Kettle hole within outwash plain, middle slope - inclination 20, fallow, dense grass  
                        vegetation, 92 m a.s.l., N 53°22’18.5” E 19°23’01,7” 

 

 
 

  
 

 

A(p)1     
 
 
 
 

 
A(p)2 

 
 
 
 
 
 

2Bwb 
 
 
 
 
 
 
 

2C 
 
 
 
 

 
 

 

Morphology: 

– 0–30 cm, humus horizon ploughed in the past, 
colluvic material, loamy fine sand, dark grayish 
brown (10YR 5.5/2; 10YR 4/2), slightly moist, 
weak granular fine/single grain structure, fine 
and medium common roots, abrupt and smooth 
boundary; 

– 30–56 cm, humus horizon ploughed in the 
past, colluvic material, loamy fine sand, dark 
gray (10YR 5/2; 10YR 4/1), slightly moist, weak 
granular fine/single grain structure, fine and 
medium few roots, abrupt and smooth 
boundary with black remnants of older humus 
horizon; 

– 56–120 cm, brunic material, concentration of 
sesquioxides, fine sand, dark yellowish brown 
(10YR 6/4;  10YR  4/4), slightly moist, weak 
granular very fine/single grain structure, fine 
and medium few roots, single sandy loam and 
strong brown (7.5 YR 6/6; 7.5 YR 4/6) clay-
sesquioxides lamellaes, gradual and wavy 
boundary; 

– 120–(160) cm, parent material, fine sand, light 
olive brown (10YR 7/3; 2.5YR 5/3), slightly 
moist, single grain structure, common sandy 
loam and strong brown (7.5 YR 6/6; 7.5 YR 4/6) 
clay-sesquioxides lamellaes. 
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Table 5. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

Ap1 0–30 0 1 2 9 46 26 9 1 1 5 LFS 

Ap2 30–56 0 1 3 14 39 27 10 2 1 3 LFS 

2Bwb 56–120 0 6 10 18 41 17 5 1 1 1 FS 

2C 120–(160) 0 1 1 2 43 46 6 0 1 0 FS 

 

 

  Table 6. Chemical and physicochemical properties 

Horizon 
Depth  
[cm] 

OC 
 [g∙kg

-1
] 

Nt 
[g∙kg

-1
] 

C/N 
pH CaCO3 

[g∙kg
-1

] H2O KCl 

A1 0–30 12.7 0.58 22 5.2 4.1 - 

A2 30–56 8.7 0.34 26 5.2 4.2 - 

2Bwb 56–120 2.3 0.11 21 5.7 4.7 - 

2C 120–(160) - - - 6.6 4.9 - 
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 Profile 4 – Dystric Arenosol (Aric, Colluvic, Humic, Bathythaptobrunic)  

Localization: Kettle-hole within outwash plain, lower slope - inclination 5, fallow, dense grass  
                        vegetation, 89 m a.s.l., N 53°22’20,4” E 19°23’04,0” 

 

 
 

 

 

 

A(p)1 
 
 
 

A(p)2 
 
 
 

A(p)3 
 
 
 

A(p)4 
 
 
 

A(p)5 
 
 
 

A(p)6 
 
 
 

2A(b) 
 
 
 

2Bwb 

 
 

2BC 

 
2Cl 

Morphology: 

– 0–28 cm, humus horizon ploughed in the past, colluvic material, 
loamy fine sand, dark yellowish brown (10YR 5/4; 10YR 3/4), slightly 
moist, weak granular fine structure, fine and medium common 
roots, clear and smooth boundary; 

– 28–52 cm, humus horizon ploughed in the past, colluvic 
material, loamy fine sand, dark yellowish brown (10YR 5/3; 
10YR 3/4), slightly moist, weak granular fine structure, fine few 
roots, abrupt and smooth boundary; 

– 52–72 cm, humus horizon ploughed in the past, colluvic 
material, loamy fine sand, brown (10YR 5/3; 10YR 4/3), slightly 
moist, weak granular fine/single grain structure, fine very few 
roots, abrupt and smooth boundary; 

– 72–96 cm, humus horizon ploughed in the past, colluvic material, 
loamy fine sand, dark yellowish brown (10YR 5/4; 10YR 3/4), slightly 
moist, weak granular fine structure, fine very few roots, abrupt and 
smooth boundary; 

– 96–110 cm, humus horizon ploughed in the past, colluvic 
material, loamy fine sand, dark yellowish brown (10YR 5/3; 10YR 
3/4), slightly moist, weak granular fine/single grain structure, fine 
few roots, abrupt and smooth boundary; 

– 110–134 cm, humus horizon ploughed in the past, colluvic 
material, loamy fine sand, dark brown (10YR 5/3; 10YR 3/3), slightly 
moist, weak granular fine structure, fine very few roots, clear and 
smooth boundary; 

– 134–144 cm, buried humus horizon ploughed in the past, loamy 
fine sand, dark grayish brown (10YR 5/2; 10YR 4/2), slightly moist, 
weak granular fine structure, fine very few roots, common 
charcoals, abrupt and smooth boundary; 

– 134–180 cm, concentration of sesquioxides, fine sand, strong 
brown (2.5 YR 5/6; 2.5YR 4/6), single grain structure, gradual 
boundary; 

– 180–232 cm, transitional horizon, sandy loam, light olive brown 
(2.5YR 6/6, 2.5Y 5/6), weak granular structure, diffuse boundary; 

– 232–(260) cm, parent material, gleyic properties, common iron 
concentrations and oximorphic mottles, loamy fine sand, light 
yellowish brown (2.5YR 7/4, 2.5Y 6/4), single grain structure. 
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Table 7. Texture  

Horizon 
Depth  
[cm] 

Percentage share of fractions, size of fractions in mm 
Textural 

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

0.25-
0.1 

0.1-
0.05 

0.05-
0.02 

0.02-
0.005 

0.005-
0.002 

< 0.002 

A(p)1 0–28 1 1 2 12 47 19 9 4 3 3 LFS 

A(p)2 28–52 2 1 3 16 47 18 5 3 2 5 LFS 

A(p)3 52–72 0 1 3 13 50 12 15 3 1 2 LFS 

A(p)4 72–96 1 1 3 16 48 13 13 3 1 2 LFS 

A(p)5 96–110 0 1 3 13 49 20 6 4 2 2 LFS 

A(p)6 110–134 0 0 2 10 44 25 8 7 3 1 LFS 

2A(b) 134–144 0 0 1 5 49 31 8 3 0 3 LFS 

2Bwb 144–180 0 0 0 5 51 33 7 2 1 1 FS 

2BC 180–232 0 0 0 3 32 31 18 6 2 8 SL 

2Cl 232–(260) 0 0 1 7 44 28 12 4 1 3 LFS 

 

 

  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 

A(p)1 0–28 19.0 0.80 24 5.6 4.4 - 

A(p)2 28–52 14.6 0.59 25 5.9 4.5 - 

A(p)3 52–72 12.4 0.40 31 5.4 4.2 - 

A(p)4 72–96 07.3 0.24 30 5.4 4.2 - 

A(p)5 96–110 10.3 0.29 36 5.3 4.1 - 

A(p)6 110–134 16.0 0.47 34 5.2 4.2 - 

2A(b) 134–144 15.2 0.36 42 5.1 4.3 - 

2Bwb 144–180 6.0 0.19 32 5.3 4.7 - 

2BC 180–232 2.1 0.13 16 6.2 4.8 - 

2Cl 232–(260) - - - 6.4 4.9 - 
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Fig. 2. Toposequence of the soils on slopes of kettle-hole within outwash plain, Brodnica Lake District 
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