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Abstract

In the soils of non-forest biotopes of the Tatra National Park, derived from acid parent materials, 
in very cool and moderately cold climatic zones, horizons that meet the criteria adopted for the 
diagnostic horizon umbric occur very often. The paper compares the taxonomic position of soils in 
non-forest biotopes of the Tatra National Park with the umbric horizon according to World Refer-
ence Base for Soil Resources from 2015 (WRB) and the sixth edition of the Polish Soil Classifi cation 
from 2019 (SGP). In SGP, the supremacy of the umbrik horizon in the key for determining soil units 
and a thickness criterion other than in WRB for this horizon (≥ 30 cm) were assumed. The conse-
quence of this is the participation of various types and subtypes of the studied soils, defi ned accord-
ing to SGP, in the groups of soils belonging, according to WRB, to: Umbric Leptosols, Umbric Podzols 
and Umbrisols. In the Leptosols group there are: typical rankers and humic rankers, in the Podzols 
group: podzolic umbrisols and humic latent podzolic soils, and in the Umbrisols group: umbrisols 
and humic regosols. It was proposed to introduce umbrisols as a type in the order of black soils to 
the soil classifi cation in Poland. Currently, in SGP, umbrisols are one of the subtypes of gray soils, 
belonging to black soils. It was also suggested that the subtype of humus rankers should include 
rankers in which the total thickness of the Oh (not meeting the thickness criterion of folik) and 
A horizons is 20 cm or more.
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1. Introduction

The diagnostic umbric horizon is defined by the World 
Reference Base for Soil Resources – WRB (IUSS Working Group 
WRB, 2015) as a dark-coloured mineral surface horizon at least 
20 cm thick (or 10 cm if it is directly on a solid rock) character-
ized by an aggregate structure, relatively high organic matter 
content and a low base saturation (Table 1). According to WRB, 
a weighted average is calculated for diagnostic criteria 2 and 3 
(Table 1), which is then checked against the diagnostic criteria 
for the upper 20 cm profile, or for the entire mineral part of 
the soil lying on solid rock, massive technogenic material or ho-
rizons: cryic, petroduric lub petroplinthic, if they start < 20 cm 
from the surface of the mineral soil. The umbric horizon may 
be found in soils belonging to 12 reference groups: Technosols, 
 Cryosols, Leptosols, Gleysols, Andosols, Podzols, Plinthosols, 
 Nitisols, Ferrasols, Planosols, Stagnosols and Umbrisols (IUSS 
Working Group WRB, 2015). 

In the Polish Soil Classification (2019) – SGP, higher thick-
ness is required for the umbrik horizon (> 30 cm) and criterion 
3 concerns the entire thickness of the horizon (Table 1). Instead 

of the degree of base saturation, the pH is given (criterion 4, 
Table 1). Soils with umbrik horizon are classified as umbrisols 
– subtype in gray soils, belonging to the black soils order (Kabała 
et al., 2019).

The formation of umbric horizon is favoured by the car-
bonate-free bedrock and the climatic conditions occurring in 
the mountain areas (high amount of rainfall, low temperature). 
Therefore, this horizon is often identified in the soils of mountain 
areas (Balaceanu et al., 1987; Sanesi and Certini, 2005; Drewnik, 
2008; Bedrna, 2009; Turrión et al., 2009; Bedrna et al., 2009, 2010; 
Dlapa et al., 2010; Vasiliniuc et al., 2010; Chodorowski et al., 2012; 
Hudec and Hreško, 2013; Musielok et al., 2013, 2019; Barannyk, 
2016; Jenčo et al., 2018). In soils of the Tatra Mts. the presence 
of umbric horizon was found in Leptosols (Skiba, 2014), Podzols 
(Drewnik, 2008; Bedrna, 2009; Dlapa et al., 2010) and Umbrisols 
(Bedrna, 2009; Bedrna et al., 2009; Dlapa et al., 2010). 

The aim of this study was to compare the taxonomic posi-
tion of non-forest biotope soils of the Tatra National Park with 
the umbric horizon according to the World Reference Base for 
Soil Resources (IUSS Working Group WRB, 2015) and the latest 
– 6th edition of the Polish Soil Classification (2019). 
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2.  Occurrence of non-forest biotope soils with umbric 
horizon in the Polish part of the Tatra Mountains

A review of the data collected as a result of the implemen-
tation of previous research projects (Niemyska-Łukaszuk J., 
Miechówka A. 1996–1999. Zinc, lead and cadmium in non-for-
est soils of the Tatra National Park – research project 6 PO4G 
004 10; Zadrożny P. 2005. Sulfur accumulation in podzolic soils 
of the Tatra and Babia Góra National Parks – research project 6 
PO4G 004 10) on 317 non-forest soil profiles of the Tatra National 
Park allowed to conclude that umbric horizon (meeting the cri-
teria defined in WRB) most often occurs in soils derived from 
acid parent materials, in very cold and moderately cold climatic 
zones (where the average annual temperature is lower than 2°, 
and the average annual rainfall exceeds 1500 mm). Out of 49 soil 
profiles with a thickness greater than 20 cm, occurring in such 
conditions, as many as 29 (thus nearly 60%) had umbric horizon. 
The parent material of these soils are usually: deluvial, rubble 
and moraine deposits containing debris of granodiorites, gran-
ites, gneisses, metamorphic slates and quartzites. They occur on 
slopes with different gradient and exposure, at an altitude of 
1580–2210 m a.s.l., in the subalpine belt (18 profiles) and in the 
alpine one (11 profiles) (Fig. 1), under the high-mountain acido-
philic rocky grasslands (9 profiles), bilberry communities (8 pro-
files), high-mountain tall-herb and tall-grass (6 profiles), Nardus 

grassland (2 profiles), snow patch vegetation (1 profile) or mixed 
one – containing elements of all the aforementioned communi-
ties (3 profiles). In the soils formed on carbonate rocks, above 
the timberline, the umbric horizon was not found (Miechówka, 
2000; Miechówka and Drewnik, 2018). In the Tatra glades, it was 
described only in the Kalatówki Glade (cool floor, average year 
temperature approx. 4°, 10° ESE, 1175 m a.s.l.), in soils derived 
from moraine, under vegetation characteristic of a fresh mead-
ow with a predominance of elements from Gladiolo-Agrostietum 
(Table 4).

3. Materials and methods 

The studied soils (29 profiles) were described according to 
the Guidelines for Soil Description (FAO, 2006). The names of 
the reference soil groups, qualifiers and diagnostic horizons 
according to WRB, in the text are marked with an italic to dis-
tinguish them from sometimes similar names in SGP, which are 
written in regular fonts. The colour of the soils was determined 
in a dry and moist state using the Revised Standard Soils Col-
our Charts (Oyama and Takehara, 1970). Samples taken from 
all soil horizons, after drying, were sieved through a sieve with 
a mesh diameter of 2 mm and subjected to laboratory analyses. 
The soil texture was determined using the hydrometer method 

Fig. 1. Location of soil profiles with umbric horizon in Tatra National Park
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according to PN-R-04032 (Polish Standard, 1998) and described 
basing on Guidelines for Soil Description (FAO, 2006). 

The pH values were determined potentiometrically in H2O 
(pHH2O) using a standard combined electrode and a CPI-551 pH 
meter from Elmetron. Soil organic carbon content (SOC) was de-
termined by the Walkley-Black wet combustion method (modi-
fied, with external heating) using 0.1 M K2Cr2O7 solution with the 
addition of concentrated H2SO4 (Tan, 2005). 

The sum of the exchangeable base cations (BC) was meas-
ured after extraction of the individual cations (Ca2+, Mg2+, K+, 
Na+) with 1M NH4Cl at pH 8.2 using the ICP-OES technique. 
Hydrolytic acidity (Hh) was determined by the Kappen method 
(Lityński et al., 1976). The base saturation (BS) was calculated as: 
BS [%] = BC / (BC + Hh) x 100. 

4. Results

The soils with umbric horizon in the Tatra Mountains con-
tained a significant amount of rock fragments, most often had 
sand texture (exceptionally loam) and a high content of SOC in 
the entire soil profile. The SOC content (weighted mean) in the 
umbric horizons ranged from 3,87 to 17.09%, while in the transi-
tion horizons to the rock fragments from 1.62 to 7.81%. All ana-
lyzed soils were strongly acid (pHH2O 3.5–5.4) and characterized 
by a low base saturation (BS). In soil samples from 28 examined 
profiles, BS did not exceed 12%, and in two profiles they ranged 
from 22 to 35%. 

According to WRB they were classified into three soil refer-
ence groups: Leptosols, Podzols and Umbrisols. The soils belong-
ing to these units differed in thickness (in Leptosols ≤ 23 cm, in 
Podzols and Umbrisols ≥ 43 cm) and in the presence of spodic 
horizon (it was present in Podzols and not in other soils). In 
Leptosols a solid rock occurred at the depth of 12–23 cm. The 
basic properties of exemplary soils belonging to these units are 
given in Tables 2–4. The values of the parameters characterizing 

spodic horizons in the examined soils which belonged to Podzols 
were given in earlier studies (Zadrożny et al., 2007; Zadrożny 
and Miechówka, 2008). 

5. Discussion

In the last issue of the SGP, a new type of soil was intro-
duced – gray soils with umbrisols subtype, defined as soils with 
a developed umbrik horizon. In the classifications of Polish soils 
previously published in Poland (Polish Soil Classification, 1989, 
2011), there was no unit allowing to classify mountain soils with 
deep, acid humus horizons (Musielok et al., 2013, 2019), corre-
sponding to the Umbrisol unit in the WRB. The introduction of 
this unit is of great importance for the classification of soils in 
high mountain areas, where soil patches with umbric horizon 
occupy large areas. According to preliminary studies by Bedrna 
et al. (2009) in the Slovak part of the Tatras, about 20% of the 
area of   the High Tatras, 5% of the Western Tatras and 1% of the 
area of   Bielskie Tatras are covered by soils with umbric horizon. 
These authors, basing on the results of previous studies (Bed-
rna and Račko, 2000), also suggested that acid or strongly acid 
surface horizons of rendzinas and pararendzinas in the Bielskie 
Tatras may meet the umbric horizon criteria. On the Polish part 
of the Tatra Mountains, one can expect a similar or greater (due 
to the predominance of northern slopes) share of soils with um-
bric horizon. However, the studies of non-forest soils on carbon-
ate rocks carried out on the Polish part of the Tatra Mountains 
have not confirmed the presence of the umbric horizon in them. 
At higher elevations above sea level, there was a folic horizon, 
while at lower elevations, a humus horizon that did not meet all 
the criteria specified for the umbric horizon occurred (Miechów-
ka, 2000; Miechówka and Drewnik, 2018).

Some of the criteria established for the umbrik horizon 
in SGP differ from those adopted for the umbric horizon by 
WRB (Table 1). The main difference is the adoption by SGP 

Table 1
Criteria for the diagnostic horizon umbric/umbrik by World Reference Base for Soil Resources (IUSS Working Group WRB 2015) – WRB and by the 6th edi-
tion Polish Soil Classification (2019) – SGP

Diagnostic criteria Umbric (WRB) Umbrik (SGP)

1. soil structure suffi  ciently strong, that it is not both massive and hard or very hard, when dry

2. soil organic carbon in % ≥ 0.6%, (weighted average)
≥ 0.6% (absolute) more soil organic carbon than the 
parent material, if parent material is present, that 
has a Munsell colour value of ≤ 4, most

≥ 0.6% 
(a weighted average)

3. Munsell colour in slightly crushed samples value of ≤ 3 moist, and ≤ 5 dry, and a chroma of ≤ 3 moist; or
a value of ≤ 5 and a chroma of ≤ 3, both moist, when a texture class of loamy sand or coarser and 
≥ 2.5% soil organic carbon

4. base saturation (by 1 M NH4OAc, pH 7)/ pHw < 50% on a weighted average, throughout the entire 
thickness of the horizon

pHH2O < 5,5 
(a weighted average)

5. thickness of one of the following: ≥ 10 cm if directly overlying 
continuous rock, technic hard material or a cryic, 
petroduric or petroplinthic horizon or ≥ 20 cm

≥ 30 cm
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of a higher minimum thickness limit for the umbrik horizon 
(30 cm). A very significant difference between SGP and WRB 
is the different position of umbrisols in the keys given therein 
for determining soil taxonomic units. According to SGP, all soils 
with umbrik horizon, including those with a spodik horizon, 
belong to umbrisols (in the key for orders of soils with umbrik 
horizon, they are listed earlier than soils with spodik horizon). 
The consequence of the mentioned differences between the 
compared classifications is the share of different types and 
subtypes of the studied soils, defined according to SGP, in the 
groups of soils belonging to: Umbric Leptosols, Umbric Podzols 
and Umbrisols according to WRB (Fig. 2).

The soils classified according to WRB to Umbric Leptosols 
were systematized according to SGP in the order of weakly de-

veloped soils, as typical rankers (5 profiles) and humic rankers 
(2 profiles) (Fig. 2). The humus horizons of these soils met all the 
criteria of umbrik horizon, with the exception of the thickness 
– the humic rankers subtype included soils with a thickness of 
A ≥ 20 cm, but < 30 cm, and the subtype typical rankers – with 
a thickness of A < 20 cm (Table 2). Due to the similarity of soils 
represented by profiles 3 and 4 (Table 2), which are classified to 
different subtypes, it is proposed to mention, in the definition of 
humic rankers, that also soils, in which the total thickness of Oh 
(meeting the colour criterion for umbrik and not meeting the 
thickness criterion for folik) and A horizons is equal or larger 
than 20 cm, will be included in this subtype. 

The soils belonging to Umbric Podzols were classified ac-
cording to SGP into two different orders – black soils and pod-

Fig. 2. Number of tested soil profiles representing 
soils of different types and subtypes according to 
SGP 2019 classified to: Umbric Leptosols, Umbric 
Podzols and Umbrisols (WRB 2015)
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Table 2
Basic properties of selected Umbric Leptosols (WRB)

Horizon Depth

cm

Colour > 2 mm Texture 

class

pHH2O SOC BS

dry moist %v/v %

1. Zadni Smreczyński Grzbiet, 1880 m a.s.l., 10°NWN, Empetro-Vaccinietum, typical ranker*

A 0–9 10YR 3/2 10YR 2/2 3 n.a. 4.0 8.87 2.0

AC 9–17 10YR 4/4 10YR 3/4 60 LS 4.5 3.45 1.3

2. Zawratowy Żleb, 1990 m a.s.l., 30°NE, Salicetalia herbaceae, typical ranker*

A 0–4 10YR 2/2 10YR 2/1 30 n.a. 3.8 15.15 3.3

AC 4–14 10YR 4/2 10YR 2/2 70 SL 4.2 6.92 2.0

3. Kozia Dolina, 1940 m a.s.l., 30°NE, Caricetalia curvulae, typical*

Oh 0–9 10YR 3/3 10YR 2/1 5 n.a. 4.3 20.26 2.8

A 9–19 10YR 4/2 10YR 2/2 40 LS 4.4 5.41 1.5

AC 19–23 10YR 4/3 10YR 3/3 50 LS 4.3 4.85 1.2

4. Dolina Pańszczyca, 1685 m a.s.l., fl at, Hieracio-Nardetum, humic ranker*

A 0–8 10YR 3/1 10YR 2/2 0 n.a. 4.5 18.43 2.1

AC 8–23 10YR 3/3 10YR 3/1 60 S 4.8 3.83 0.9

Explanation: * according to SGP; n.a. – not analyzed; SOC – soil organic carbon; BS ‒ base saturation



5

SOIL SCIENCE ANNUAL Classifi cation of mountain non-forest soils with umbric horizon

134619

zolic soils. These soils had the spodic/spodik horizon, which is 
defined in the same way in both classifications. Podzolic um-
brisols with well-developed umbrik horizon were included in 
black soils (in our study: 3 profiles, i.a. 5 and 6, Table 3), while 
humic latent podzolic soils (in our study: 4 profiles, i.a. profile 7, 
Table 3), in which there was no albik horizon and the humus 
horizon did not meet the thickness criterion for the umbrik ho-
rizon, were included in podzolic soils (Fig. 2).

The adoption of different definitions of the umbric/umbrik 
horizon in the compared soil classifications resulted in the fact 
that not all of the examined soils belonging to Umbrisols ac-
cording to WRB were classified in the same way according to 
SGP (Fig. 2). The soils included in the Umbrisols unit (WRB) and 
umbrisols (SGP), constitute 40% of all examined profiles. In the 
compared classifications, these units are at different hierarchi-
cal levels – in WRB they constitute the main unit (the highest 
level) and in SGP they are a subtype of gray soils, belonging to 
the order of black soils. They were regarded a priority subtype 
in SGP (reflected in its unique name umbrisols), but it should 
be considered whether it would not be better to regard them as 
a separate type, as in the classification of soils in Slovakia (Bed-
rna et al., 2009, Societas pedologica slovaca, 2014) or Romania 
(Florea et al., 2012). 

The introduction of the umbrisols type into the Polish soils 
classification is supported also by the distinctiveness of these 
soils, expressed by the presence of the umbrik diagnostic ho-
rizon (clearly defining these soils), which can only be formed 
under specific environmental conditions. Moreover, before the 

6th edition of SGP was introduced, soils characterized by an 
acid reaction in the entire profile and the presence of a horizon 
meeting the umbrik criteria were not traditionally associated 
with gray soils by soil scientists. Both, gray soils distinguished as 
a subtype of leached chernozems in the Classification of Forest 
Soils in Poland (2000), and gray forest soils listed in the rank of 
type in the class of chernozem soils in the Polish Soil Classifi-
cation (1974), included soils derived from loess, thus soils with 
morphological, physico-chemical and trophic properties other 
than those in the presented umbrisols. Finally, giving umbrisols 
a rank of type will facilitate the description of acidophilic plant 
communities that occur on them, because a soil type is a soil 
classification unit which is the most known and preferably used 
by phytosociologists.

In the Umbrisols group (WRB), apart from 13 umbrisols (e.g. 
profiles 8 and 11–13), there were also 3 humic regosols belong-
ing to the order of weakly developed soils (e.g. profiles 9 and 10) 
(Fig. 2, Table 4). To this group (except for profile 11) high-moun-
tain soils with a similar morphology of the soil profile, having 
deep humus horizons with a high content of organic carbon, 
belong. Three out of them were not classified as umbrisols be-
cause the lower part of their humus horizons (below 20 cm) 
had a slightly lighter colour than that given as a criterion for 
the umbrik horizon, in spite of a high content of organic carbon 
(4.53–12.36%) in these parts of the horizons.

At the same time, it should be noted that to the umbrisols 
subtype (SGP) belong soils included in the WRB in both Um-
brisols and Umbric Podzols units. Among 14 studied soils 

Table 3
Basic properties of selected Umbric Podzols (WRB)

Horizon Depth
cm

Colour > 2 mm Texture 
class

pHH2O SOC BS

Dry Moist %v/v %

5. Ornak, 1770 m a.s.l., 45°NE, Vaccinietum, podzolic umbrisol*

Ofh 0–10 10YR 3/2 10YR 2/2 0 n.a. 3.5 33.93 7.6

A1 10–33 10YR 4/3 10YR 3/3 10 n.a. 3.7 7.33 3.9

A2 33–40 10YR 5/3 10YR 4/3 35 S 4.0 4.54 2.0

BhsC 40–60 7.5YR 4/3 7.5YR 3/3 70 LS 4.7 3.01 1.5

6. Pośredni Wierch Goryczkowy, 1680 m a.s.l., 45°NE, Vaccinietum, podzolic umbrisol*

A1 0–10 10YR 3/1 10YR 3/1 5 n.a. 4.2 8.83 2.3

A2 10–32 10YR 3/4 10YR 3/2 20 LS 4.2 7.56 1.3

BhsC 32–50 10YR 4/4 10YR 3/2 90 LS 4.6 6.12 0.6

7. Żółta Turnia, 1720 m a.s.l., 50°NW, Vaccinietum, humic latent podzolic soil*

A1 0–5 10YR 3/2 10YR 2/2 5 n.a. 3.7 17.78 4.4

A2 5–20 10YR 5/2 10YR 4/2 20 LS 4.4 2.55 2.5

Es/Bhs 20–35 10YR 4/2 10YR 4/1 40 LS 4.5 2.98 2.6

BhsC 35–55 7.5YR 3/3 7.5YR 2/3 70 LS 4.6 3.13 1.5

Explanation: * according to SGP; n.a. – not analyzed; SOC – soil organic carbon; BS ‒ base saturation
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Table 4
Basic properties of selected Umbrisols (WRB 2015)

Horizon Depth
cm

Colour > 2 mm Texture 
class

pHH2O SOC BS

Dry Moist %v/v %

8. Kasprowy Wierch, 1770 m a.s.l., 20°NW, community with Deschampsia caespitosa, humic regosol*

A1 0–8 10YR 2/2 10YR 2/2 0 n.a. 4.4 19.81 1.9

A2 8–20 10YR 3/3 10YR 3/2 5 n.a. 4.7 15.27 0.8

AC1 20–41 10YR 6/3 10YR 4/4 50 n.a. 4.9 12.36 0.6

AC2 41–66 n.a. n.a. 80 SL 4.6 3.53 0.5

9. Turnia nad Dziadem, 1635 m a.s.l., 40°NE, Calamagrostietum villosae, humic regosol*

A 0–22 10YR 3/2 10YR 2/2 40 n.a. 4.0 13.65 7.33

AC1 22–40 10YR 5/3 10YR 3/4 50 L 4.9 8.52 5.23

AC2 40–70 10YR 5/3 10YR 3/3 85 SL 5.2 7.81 3.46

10.  Jaferowy Grzbiet, 1600 m a.s.l, 70°SSW, vegetation with a predominance of high-mountain acidophilic rocky 
grasslands and tall-herb and tall-grass elements, umbrisol*

A1 0–10 10YR 4/2 10YR 3/2 0 n.a. 4.3 15.44 n.a.

A2 10–23 10YR 4/2 10YR 3/2 10 n.a. 4.1 8.00 2.8

A3 23–37 10YR 4/3 10YR 3/3 15 LS 4.5 6.17 2.1

AC 37–47 10YR 5/4 10YR 4/4 40 LS 4.6 5.37 2.1

11.  Kalatówki, 1175 m a.s.l., 10°ESE, fresh meadow with a predominance of elements from Gladiolo-Agrostietum, 
umbrisol*

A1 0–16 10YR 3/3 10YR 3/2 15 n.a. 4.1 7.62 34.7

A2 16–33 10YR 4/3 10YR 4/2 40 LS 4.4 3.86 24.7

BwC 33–52 10YR 6/6 10YR 5/6 70 LS 4.6 1.83 25.6

12. Goryczkowa Czuba, 1875 m a.s.l, 15°E, Calamagrostietum villosae, umbrisol*

O 0–7 7.5YR 3/2 7.5YR 2/1 5 n.a. 4.2 23.12 4.8

A1 7–37 10YR 4/2 10YR 3/2 15 S 4.7 9.51 1.0

A2 37–50 10YR 4/2 10YR 2/2 10 S 4.7 9.87 1.4

13. Mała Koszysta, 2070 m a.s.l., 15°NW, Oreochloo distichae-Juncetum trifi di, umbrisol*

A 0–15 10YR 3/2 10YR 2/1 40 n.a. 4.5 9.17 1.9

AC1 15–27 10YR 3/3 10YR 2/2 80 LS 4.7 6.55 0.8

AC2 27–45 10YR 4/3 10YR 3/2 85 LS 4.9 5.00 0.7

Explanation: * according to SGP; n.a. – not analyzed; SOC – soil organic carbon; BS ‒ base saturation

 belonging to umbrisols – according to SGP, 12 were included in 
Umbrisols and 2 in Umbric Podzols units – according to WRB. 

6. Conclusions

In the Tatras soils with umbric horizon (WRB 2015) oc-
cur usually above the upper timberline and on acid parent 
material. We compared the taxonomic positions of such soils 

classified according to WRB (2015) and the sixth edition of the 
Polish Soil Classification (SGP 2019). Since SGP6 (2019) adopted 
stricter criteria for the umbric horizon than WRB (2015) and 
the supremacy of this horizon in the key to determining soil 
units, we established that different types and subtypes of the 
studied soils (defined according to SGP6 2019), were found in 
Umbric Leptosols, Umbric Podzols and Umbrisols groups (WRB 
2015). Thus, typical and humic rankers were classified to Lep-
tosols, podzolic umbrisols and humic latent podzolic soils to 
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Podzols and umbrisols and humic regosols to Umbrisols. In 
turn, the subtype umbrisols (SGP 2019) includes soils which 
according to WRB (2015) belong to both Umbrisols and Umbric 
Podzols. 

According to SGP (2019) umbrisols constitutes a subtype in 
the type of gray soils which, in our opinion, is not in line with 
former classifications. Therefore we proposed to give umbrisols 
a rank of type in the order of black soils.
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Klasyfi kacja nieleśnych gleb górskich z poziomem umbric na przykładzie gleb 
tatrzańskich

Słowa kluczowe

Klasyfi kacja gleb
Poziom umbrik
Umbrisole
Biotopy nieleśne
Tatry

Streszczenie

W glebach biotopów nieleśnych Tatrzańskiego Parku Narodowego wytworzonych z kwaśnych 
utworów macierzystych, w piętrach klimatycznych bardzo chłodnym i umiarkowanie zimnym 
bardzo często występują poziomy, spełniające kryteria przyjęte dla poziomu diagnostycznego 
umbric. W pracy porównano pozycję taksonomiczną gleb biotopów nieleśnych Tatrzańskiego 
Parku Narodowego z poziomem umbric według klasyfi kacji World Reference Base for Soil Reso-
urces z 2015 roku (WRB) i szóstego wydania Systematyki gleb Polski z 2019 roku (SGP). W SGP 
przyjęto nadrzędność poziomu umbrik w kluczu do oznaczania jednostek gleb oraz inne niż 
w WRB kryterium miąższości dla tego poziomu (≥ 30 cm). Konsekwencją tego jest udział różnych 
typów i podtypów badanych gleb, określonych według SGP, w grupach gleb należących według 
WRB do: Umbric Leptosols, Umbric Podzols i Umbrisols. W grupie Leptosols znalazły się rankery 
typowe i próchniczne, w grupie Podzols umbrisole bielicowe i gleby skrytobielicowe próchnicz-
ne, a w grupie Umbrisols umbrisole i regosole próchniczne. Zaproponowano, aby wprowadzić do 
systematyki gleb Polski w rzędzie gleby czarnoziemne typ umbrisole. Obecnie, w SGP, umbrisole 
stanowią jeden z podtypów gleb szarych, należących do rzędu gleby czarnoziemne. Zasugero-
wano również aby do podtypu rankery próchniczne zaliczyć rankery, w których sumaryczna 
miąższość poziomów Oh (nie spełniających kryterium miąższości dla folika) i A wynosi 20 cm 
lub więcej.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


