YK 6314

PROBLEMS ENCOUNTERED WHEN CLASSIFYING PODZOL SOILS OF POLAND
USING INTERNATIONAL CLASSIFICATION WRB 1998 AND 2006
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Classification World Reference Base for Soil Resources (WRB) from the moment of publication
draws attention of many Scientists throughout the World. There is however a lot of controversy
connected with Diagnostics Criteria and definitions of soil units. In many countries also researches
was carried to test WRB according to local conditions. In Poland, the most controversial in 1998
edition of WRB was definition of spodic horizon and Podzols soil unit. Podzols and Podzolic soils,
as defined in Systematics of Polish Soils, cover around 37000 sq km (12% of country territory).
Classification of Polish Podzols using WRB causes many problems.

In this paper there are presented results for 7 soil profiles situated in Brodnica Lakeland and Torun
Basin (Central Poland) and on Baltic bay bars (North Poland). Those soils which keyed out as
Arenosols in previous version of WRB became Podzols in 2006 edition.
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Introduction. Since the WRB classification [11] was published in 1998, numerous papers
have been published in order to test and evaluate the system's usefulness for individual countries
or geographical regions [14, 2, 10, 19, 22, 17, 8]. In Poland most controversial in 1998 edition of
WRB was definition and criteria of spodic horizon and, what’s follow, Podzols Reference Soil
Group (RSG). Verification of systematic position of podzols from the area of North Poland
proved that soils with evident features of podzolization process but developed on poor glacial
deposits of last glaciation have in most cases not enough aluminium and iron to meet criteria of
spodic horizon in WRB 1998 edition [2, 6, 4]. Without modifications of spodic horizon defini-
tion from 1998 edition of WRB Podzols would nearly disappear from not only soil map of Po-
land but also North Germany, Lithuania and other countries, which territory is at least partly
covered by material from last glaciation. The aims of present paper are:

v' to show morphologically well developed podzols according to Systematics of Polish Soils with
illuvial horizon, which didn't fulfils the criteria of spodic horizon according to WRB (1998);

v’ to evaluate definitions of spodic horizon and Podzol reference soil group after the changes
made in new edition of WRB (2006) on the base of soil data from North Poland.

Object and Methods. Podzols and podzolic soils cover about 12% of territory of Poland
[1]. This are soils which are generally develop from poor parent materials (quartzitic dune sands
with very low nutrient status, loamy sands, outwash sands and ice-marginal valley sands) with the
participation of boreal forest vegetation (coniferous trees with dominant specie of Pinus sylvestris).
Poland is located between 49°00° and 54°50° E, cover area of approximately 312000 km®. Mean
temperature of January is varying meridionally from —1° in area of Zalew Szczecinski (in North-
West Poland) to —5,5° in Suwalszczyzna (in North-East Poland). In July temperature is increasing
towards south from 17° on utmost north of Poland to 19° in Middle Poland, Silesia Plain, San-
domierska Basin and South-East Poland. Mean annual temperature range from 6°C to 8.5°C.
Growing season lasts from 195 days in East Poland to 220 days in Western part of the country.



Fig. 1. Distribution of podzolic soils in Poland and localiza-
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Central Poland receives 480-
500 mm of precipitation, while Ta-
tra Mountains receive 1700 mm
[15]. Poland lies in humid climatic
zone, where precipitation excess
evapotranspiration. Such climatic
conditions favour process of pod-
zolization [9, 16].

Soils was investigated in four
areas, two of them located on Baltic
coastline and another two inland
(Fig.1). Profile 1 is situated on out-
wash plain in Brodnica Lakeland,
parent material is windblown flu-
vioglacial sand. Profiles 2, 3 and 4 are
situated in Torun Basin. Profiles 2 and
4 was dug on dune on the terrace, par-
ent material is dune sand. Profile 3 is
situated on terrace plain; parent mate-
rial is ice marginal stream terrace
sand. Profiles 5, 6 and 7 were situated
on Baltic bay bars and have been
formed on dunes whose origin has

been referred to the Post-Lithorina Transgression period.

Soil profiles were examined in 2001, except profiles No. 9, 10, 11, which was examined
few years earlier. Manually dug pits were examined to a depth of approximately 180 cm, photo-
graphed and described according to the FAO Guidelines for Soil Description [7] but tailored to
Polish conditions, particularly with respect to texture. The samples were taken from particular
soil horizons connected with podzolization process.

The following methods were used to characterize all samples:
pH potentiometrically in a 1 : 1 soil/water suspension [21];
colour of the moist and crushed samples according to Munsell [18];
organic carbon (OC) content according to Walkley-Black procedure;
iron (Feyx) and aluminium (Alyx) by the acid (pH 3) oxalate extraction;

Only those chemical parameters was measured, which are necessary to establish soil sys-
tematic position according to WRB, as well as Polish system. All analysis was made in the labo-
ratory of Soil Science Department of Nicolaus Copernicus University in Torun, Poland.

The soils were classified according to two editions of WRB [11, 12] and Systematics of
Polish Soils [20]. Symbols of soil horizons are given after Guidelines for Soil Description [7].
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Results and their discussion. All investigated soils are covered with temperate coniferous
forests, with dominant species of Scots Pine (Pinus sylvestris).

The sequence of genetic horizons in morphology of all investigated soils is:

O — organic horizon with thickness from 4 cm to 19 cm, type of humus is mor;

A — humus horizon is well developed in all of profiles, apart of profile No. 1, which have transi-

tional AE horizon;

E — eluvial horizon with thickness from 8 to 22 cm;

B - illuvial horizon, with different degree of cementation. Most cemented horizons were fund in

soils on Baltic bay bars (profiles 5, 6 and 7). Those horizon have different thickness, sometimes

they have dichotomic morphology (in coastal soils) — thin upper layer Bhs and much more thick

lower layer, with little content of OC (Bs);

not altered parent material occurs on depth 100 to 110 cm.



Fig. 2. Site No. 2 Wrzosy

Fig. 3. Site No. 6 Przytor Bay Bar

Despite well developed and clearly visible morphological features of podzolization process
(e.g. profiles No. 2 and No. 6, see Figure 2. and Figure 3.), all analyzed profiles according to WRB
1998 couldn't be classified as Podzols because of insufficient content of oxalate extractable alu-
minium and iron (varying from 0.148% to 0.433%), as well as insufficient OC content in case of
profiles No. 2 and 3 (0.5 and 0.51%). Other diagnostic criteria of spodic horizon (thickness, colour
and pH) were fulfilled. Thickness of illuvial horizon in all profiles exceeds 2.5 cm. Colour (moist
and crushed) of all illuvial horizons is compliant with WRB criterion - hue of 7.5 YR or redder,
value is 5 or less and chroma is 4 or less. According to WRB pH (1:1, in water) must be 5.9 or less.
In our samples pH varies from 4.1 to 4.9, thus all of it fulfils discussed criterion.

1. Soil characteristics of the eleven sites (only eluvial and illuvial horizons)

Colour
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Because of its chemical parameters all researched soils have to be classified as Arenosols.
Changes introduced in spodic definition of 2006 edition of WRB (lowering criterion of OC
from 0.6 to 0.5% and introducing morphological criterion — presence of albic horizon and appro-



priate colour — which made criterion of Al +1/2 Feox content only facultative, lead to different
systematic position of presented soils according to new edition of WRB. All could be now classi-
fied as Podzols: profiles 1, 3 and 4 as Albic Podzols, profile 2 as Gleyic Podzol while profiles 5,
6, 7 as Albic Ortsteinic Podzols.

2. Classification of studied soils according to WRB 1998 and WRB 2006

Soil Profile WRB 1998 WRB 2006

Site No. 1 Otloczyn Albic Arenosol Albic Podzols

Site No. 2 Wrzosy Albi-Gleyic Arenosol Gleyic Podzol

Site No. 3 Olek Albic Arenosol Albic Podzols

Site No. 3 Lakarz Albic Arenosol Albic Podzols

Site No. 5 Karsibor Bay Bar Albic Arenosol Albic Ortsteinic Podzols
Site No. 6 Przytor Bay Bar Albic Arenosol Albic Ortsteinic Podzols
Site No. 7 Vistula Bay Bar Albic Arenosol Albic Ortsteinic Podzols

Conclusions.

WRB undergoes a permanent process of evaluation and improvement. A rough correlation
of Podzolized soil in WRB 1998 and in Systematics of Polish Soils 1989 [20] is as follow: most
of Podzols and Podzolic Soils according to Systematics of Polish Soils are Dystri-Albic
Arenosols, only some of them could be classified as Podzols. Podzols and Podzolic Soils with
gleyic properties according to Systematics of Polish Soils could be classified according to WRB
1998 as Podzols and Arenosols and some of them as Gleysols and Umbrisols. Changes intro-
duced in diagnostic criteria of this RSG in 2006 edition of WRB lead to different correlation.
Previously published comparative study showed greater versatility of new version of WRB sys-
tem [5]. Present definition of WRB spodic horizon is much better than previous one. It reflects in
optimal way soil conditions of last glaciations areas. Changes in definition caused, that soils with
evident features of podzolization process but developed on poor glacial deposits of last glacia-
tion, which unfortunately have to be classified as Arenosols according to 1998 edition WRB 'be-
came' Podzols in 2006 edition.

This case of Polish podzolized soils shows that quantitative approach to soil classification
could be dangerous. In classification, which has the ambition to be world-wide, like WRB, diag-
nostics quantitative criteria have to be tested on soils from different geographical locations to as-
sure that they well mirror soil processes. Quantitative approach de-emphasized the role of soil
processes but albeit hidden in the shadow, they are still underpinning soil classification systems.

This manuscript benefited from discussions with Piotr Hulisz.
References:

1. Bednarek R., Prusinkiewicz Z., 1997. Geography of Soils. PWN, Warsaw (in Polish).

Charzynski P., 2000, The comparison between definitions of podzols according to WRB (Draft) and

podzol and podzolic soils according to PTG, [in:] Comparison of Polish and German soil classifica-

tion systems for soil cartography of the mountain and sub-mountain areas. Wroctaw: 111-117.

Charzynski P., 2006. Testing WRB on Polish soils, APAE, Torun, p. 112.

4. Charzynski P., Hulisz P., Bednarek R., 2005. Diagnostic Subsurface Horizons in Systematics of the
Soils Of Poland and Their Analogues in WRB Classification. Eurasian Soil Science Suplement: 55-59.

5. Charzynski P., Bednarek R., Hulisz P., 2007. Systematic position of Polish soils in international
classification WRB 2006. Roczn. Gleb. 58, 3/4: 52-58. (in Polish with English summary).

6. Degorski M., 2002. The spatial variability to the properties of Podzolic soils in Central and Northern
Europe and the geographical differentiation of pedogenic factors. Geograph. Stud. PAN IG i PZ, 182
(in Polish with English summary).

7. FAO, 2006, Guidelines for soil description, FAO, Rome.

W



10.

11.

12.

13.

14.

15.
16.

17.

18.
19.

20.

21.
22.

Garcia Calderon N. E., Krasilnikov P. V., Ibafiez Huerta A., Alvarez Arteaga G., Fuentes
Romero E., Marin Castro B., 2005. WRB Classification of Polygenetic Soils of Sierra Sur de Oax-
aca, Mexico. Eurasian Soil Science 38, Supl. 1: 27-34.

Glazovskaya M. A., 1973. Soils of the world. Geography of Soils, I1zdatelstvo Moskovskovo Univer-
siteta, Moscow. (in Russian).

Greve M.H., Yli-Halla M., Nyborg A.A., Oborn L., 2000. Appraisal of World Reference Base for
Soil Resources — from a Nordic point of view. Danish J. of Geogr. 100: 15-26.

IUSS Working Group WRB, 1998. World Reference Base for Soil Resources. World Soil Re-
sources Report#84. FAO, Rome.

IUSS Working Group WRB, 2006. World Reference Base for Soil Resources 2006. World Soil Re-
sources Report #103. FAO, Rome.

Krogh L., Greve M.H., 1999. Evaluation of World Reference base for Soil Resources and FAO Soil
Map of the World using nationwide grid soil data from Denmark. Soi/ Use and Manag. 15: 157-166.
Krogh L., Greve M.H., 1999: Evaluation of World Reference Base for Soil Resources and FAO Soil
Map of the World using nationwide grid soil data from Denmark. Soil Use and Management 15, 157-166.
Martyn D., 1992: Climates of the World, Elsevier Science Ltd, p. 401

Mokma D. L., Buurman P., 1982: Podzols and podzolization in temperate regions, [ISM monograph
1, Int. Soil Museum, Wageningen, p. 126

Mokma D., Yli-Halla M., Lindquist K., 2004. Podzol formation in sandy soils of Finland. Ge-
oderma, 120: 259-272.

Munsell soil color charts, 2000. GretagMacbeth, New Windsor.

Schad P., Hiussermann U., Ferber P., Rinneberg K., 2002. Phacozems or Ferralsols? Low-activity
Clay Soils with Mollic Horizons in Bolivian Topical Lowlands [in:] Soil Classification 2001. E. Mi-
cheli. F. O. Nachtergaele, R. J. A. Jones, L. Montanarella (eds.). European Soil Bureau Research Re-
port No. 7, EUR 20398 EN, Office for Official Publications of the European Communities, Luxem-
bourg: 113-119.

Systematics of the soils of Poland 4™ edition, 1989: Rocz. Glebozn., A0, 3/4, PWN, Warszawa. (in
Polish with English summary).

van Reeuvijk L.P., 2002. Procedures for soil analysis. Sixth edition. ISRIC, Wageningen.

Yli-Halla M., Mokma D., 2002. Problems encountered when classifying the soils of Finland [in:]
Soil Classification 2001. E. Micheli. F. O. Nachtergaele, R. J. A. Jones, L. Montanarella (eds.). Euro-
pean Soil Bureau Research Report No. 7, EUR 20398 EN, Office for Official Publications of the
European Communities, Luxembourg: 183-189.

MPOBJIEMU, AKI BUHUKAIOTH ITPU K.JIACI/I(I)"IKAIIIT HIA30JIMCTHX IPYHTIB
HOJIbIII 3 BUKOPUCTAHHAM MIDKHAPO/JHOI KJIACU®IKAIIIL WRB 1998 12006
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CgitoBa pedepaTrBHa 0a3a TPYHTOBHX PECYPCIiB 3 MOMEHTY CBOTO OMyOJIiKyBaHHS BUKIIUKAE 1HTE-
pec OaraTbOX BUEHHUX CBiTy. IcHye, ogHaK, OaraTto mpoTHpiY, MOB’A3aHUX 13 JIarHOCTHYHHMHU KpH-
TEpiSIMU 1 BU3HAUYECHHSIMU TPYHTOBMX ONUHHMIL. JlocmimxkeHHs 3 TecTtyBaHHI WRB B MicueBux
yMOBax IpoBe/ieH] B Oarathox kpainax. B Ilompmi Halibinpmre mpoTupid y Buganai WRB 1998 po-
Ky BUKJIMKAJIO BU3HAYEHHS TOPU3OHTY spodic i rpyHTOBOI oanHuLi Podzols. Ilinzonu i migzonucti
TPYHTH € OTHUMH i3 Halpo3MoBCIo/LKeHImuX rpyHTiB [lonpmii. Kimacudikaris moibCchkux Mig30I1iB
i3 BukopuctanasM WRB ctBopmia 6arato mpobiem. BinmbImicTs i3 mia30J1iB He KiIacudikyBagach
Podzols 3rinno WRB uepe3 ayxe HU3bKUI BMICT KapOOHY 1 GepyMy/antominito. B crarti npencra-
BJICHI Pe3yJbTaTH JAOCTIDKeHHs 7 mpodiniB rpyHTiB. [pyHTH, SIKi BIIHOCHIIKCH 10 apeHOCOJCH B
nonepeHiii Bepcii WRB, ctamu Podzols y Bumanai 2006 poky.

Krrouosi cnosa: niozonu, apenoconi, diaznocmuunuti 2opuzonm spodic, knacughikayiss WRB, yoo-
ckonanenns WRB
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