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BETWEEN POLAND, CZECH AND GERMANY
— A BRIEF HISTORY OF THE LOWER SILESIA

Lower Silesia (PolishDolny | sk Czech:Dolni Slezskp Latin: Silesia Inferior
German:Niederschlesienis the northwestern part of the historical and geographicared
Silesia.

At the close of the Ice Age, the first ma
appeared at the Silesian Lowland. In the Low : : ,
Paleolithic (7,000 years ago), the first nomac ,
people settled in Lower Silesia, living in cave , &= 4 h
and primitive chalets. They were collector ’ :
hunters, and fishers, and used weapons & pe. .
other tools made of stone and wood. Remains N P«
the nomadic people from the Mesolithic (7,00(
4,000 BC) were found in a tomb in Tyniec ¢
the river | a. fol s R

In the Neolithic (4,000-1,700 BC) : 7
began the process of transformation into.< - v, i N & ¥
settled way of life. The first rural settlements .
were made, as people began to farm and breed animals. Mining, patidryeaving are
dated to this period. Serpentinite quarries came into existence, of whichrshesthets were
made, and near Jordandw ski, people extracted nephrite that was transformed into diverse
tools. In the Bronze Age (1,700-1,500 BC), the evolution of different cultace$o the
developed of Unetice culture that had an impact on the Trzciniageulh the next periods
since ca750 BC, it encompasses all of Europe.

In the La Tene culture period, Lower Silesia was inhabitedh&yCelts, who had their
main place of cult on the Mount a. Their stony statues situated on and around thls hill
were later worshipped by the Slavic tribes t £
came here during the Great Migrations at {
beginning of the sixth century. The Bavarig
geographer (@45) reported the | anie (the
possible source of the region's sk and later |
Silesianame) and Dziadoszanie tribes, whil
document of the Bishopric of Prague (10
listed the Zlasane, Trebovane, Poborane,
Dedositze tribes. At the same time, Uppg:
Silesia was inhabited by the Opolanie, Lupigld
and Golenshitse tribes.

In the 9th and 10th centuries, the territory was subject to the¢ Mogavian and then
Bohemian rulers of the neighboring area covered by today's CzgelblRe In 990 Silesia
was conquered and incorporated into the first Polish statbeébguke Mieszko | from the
Piast dynasty. In 1000 his son and successor Boles aw the Bnawvdetl the Diocese of
Wroc aw, which, together with the Bishoprics of Krakow and Ko obrxegs placed under
the Archbishopric of Gniezno in Greater Poland, founded by Otto IthetCongress of
Gniezno in the same year. Silesia was split into lower and yapé&s in 1172 during the
period of Poland's feudal fragmentation, when the land was divided Inetweeons of High
Duke W adys aw Il. Boles aw the Tall ruled over Lower Sdesith his capital in Wroc aw
(then known as Vratislav, Wrotizla, or Prezlau), and MieszkdoRbgi ruled over Upper
Silesia with his capital in Opole. Lower Silesia continued torbengegral part of the Polish

.....
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state until the end of its fragmentation period when all Polisimslan this land were
renounced in favour of Bohemia under the terms of the Treaty of Namslau in 1348.

In 1348 most of the Silesian duchies were ruled by the Silesiah dRikes under the
feudal overlordship of the Bohemian kings, and thus became part of diaen ©f Bohemia.
In 1526 Silesia was acquired by Austria's Habsburg Monarchy after theaddéng Louis Il
of Bohemia and remained under Habsburg control until 1742.

Most of Lower Silesia became part of the Kingdom of Prussitr42 after the First
Silesian War and was turned into the Province of Silesia, dividedthe districts of Lower
Silesia (Liegnitz), Middle Silesia (Breslau), and Upper &alé®ppeln). By the beginning of
the 20th century Lower Silesia had an almost entirely Germeaiksp and ethnic German
population, with the exception of a small Polish-speaking areag inatttheastern part of the
districts of Namys 6w, Sycow and Milicz and a Czech-speakinmprty in the rural area
around Strzelin.

Following the end of World War I, all territories east of thde®Neisse line were
placed under Polish administration according to the Potsdam Cordeasid consequently
incorporated into Poland. Under those terms all of the historical LSikesia that was part of
Germany was reassigned to Poland. In Germany remained a moniain of the former
Province of Lower Silesia that is part of the Upper Lusatitohicgl region. The territory's
German and Czech population was expelled and replaced with, Rdey of whom had
themselves been expelled from Polish areas annexed by the Boioet The Red Army's
Northern Group of Forces was present in the region till 1991, and ocaysbds much of
the city of Legnica, part ofwidnica, several air-fields, and one large proving ground.

From 1945-1975 Lower Silesia was administered within the Wroc aw Voikigdes
As a result of the Local Government Reorganisation Act (1975), Psladdiinistration was
reorganized into 49 voivodeships, four of them in Lower Silesia: Jel@dra, Legnica,
Wa brzych, and Wroc aw Voivodeships (1975-1998). As a result of the Lanadr@nent
Reorganisation Act of 1998, these four provinces were joined back infoother Silesian
Voivodeship (effective 1 January 1999), whose capital is Wroc aw.

The landscape of the
Lower Silesia changes fron
lowland to mountains as
from the north to the south
Two large geographica
regions are therefore
distinguished: the Silesiar
Lowlands and the Sudet
(Sudetes) Mountains.

Fig. 2. The Silesian Lowlands
and the Sudetes Mountains EASTERN
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GEOGRAPHY, GEOLOGY AND CLIMATE
OF THE SILESIAN LOWLANDS

The Silesian Lowlands include a proper Silesian Lowland and thsigHeusatian
Lowland. These two lowlands are separated by the valley of Kaezawa, and from the
Sudetes by a steep morphological edge located along the Sudmigied¥l Fault, extended
from Boles awiec (the northwest) to Z oty Stok (the southeas$t®. Jouthern part of the
Lowland includes the Sudetes Foreland, consisting of quite low Wzdstrzegomskie
(Strzegom Hills, 232 m/761 ft), group of a (massif of Mount| a, 718 m/2,356 ft), and
Wzgbérza Niemczasko-Strzeliskie (Niemcza-Strzelin Hills, 392 m/1,286 ft). In geological
sense, the Sudetes Foreland is a part of the Sudetes Mountaimasaockated as a result of
tectonic movements which separated one crystalline massiftwdoparts: a mountain
uplifted part and a tectonic foreland (lower) part. The forelentarned a not very high plain
with a few elevations, thus its morphology is similar rather to the Silésieland than to the
Sudetes.

The eastern part of Silesian Lowlands consists of the wide plagaded along banks
of the Oder River: Rownina Wroc awska (Wroc aw Plain) with stsrounding lands:
Réwnina Olenicka, Wysoczyzna redzka, Roéwnina Grodkowska and Niemoska. The
valley of river Kaczawa separates the Silesian Lowland frenSilesian-Lusatian Lowland,
which includes large plains as Wysoczyzna Lsko-Chocianowska, Dolina Szprotawy, and
wide areas of Bory Dolnb skie. From the north, the lowlands are delimited by Wa
Trzebnicki, consisting of chain of hills that are 200 km (120 mi) longoared 150 m (490 ft)
high. The range of hills includes: Wzgdrza Dalkowskie (Dalkow Hillgzgorza Trzebnickie
(Trzebnica Hills), Wzgorza Twardogorskie (Twardogoéra Hille)] &8/zgorza Ostrzeszowskie
(Ostrzeszow Hills).

The characteristic feature of the lowlands landscape is tkefdakes. The region of
Legnica is the only place where a dozen or so of small lakes/ed, but the majority of
them is already disappearing. In contrast to the number of, |tka® are large groups of
artificial ponds founded in Barycz basin, in the Middle Ages. Tioéal area amounts around
80 square kilometers (31 square miles), and the largest pondg $&aar, osiowy Staw,
Staw Niezgoda, Staw Mewi Dy, and Grabownica) come to 200-300 ha (490-740 acres).

The Silesian Lowlands are situated on two major geological urits.olider one is a
Fore-Sudetic Block, stretching north from the Sudetes, betwedrathe Marginal Fault and
faults of the middle Odra. Fore-Sudetic block is built of the a&seri Proterozoic-Paleozoic
crystalline rocks, revealing on the surface only in few locatasmgshe Mt. | a massif,
Strzelin Hills, and Strzegom Hills. The fault zone of the middira separates the Fore-
Sudetic Block from the Fore-Sudetic Monocline filled with the PamiNesozoic
sedimentary rock series. Both geologic units are covered witlcahwlex of Cenozoic
(Tertiary and Quaternary) sediments.
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SILESIAN WIELKOPOLSKA
SUDETES LOWLAND LOWLAND

Kotlina Gory Pogérze Wzgérza
Giac " : : Dalkowskie

Quaternary

Neogene

Carboniferous Ordovician- oC2Py CPy Ordovician-
Granites Devonian Niecka Péinocnosudecka Carboniferous
North-Sudetic Trough

Permian Triassic

KARKONOSZE MASSIF FORE-SUDETIC MONOCLINE

Fig. 3. Cross-section illustrating tectonic and geological streaif the Sudetes Foreland and
the Silesian Lowlands in their western part (section from SSW to NNE).

<z
Sedimentary series N
[ Tertiarya
[ Cretaceous
[ Triassic
Permian ¢ _ Vs Nl

Carboniferous - Bt ) 0 o
[ Carboniferous and Devonian € ey : .Jf’ sigin
Metamorphic series / X,
Mylonites and cataclasites (Paleozoic)
Phyllite and greenstones (Paleozoic) «
[E Mica schists and gneisses (Paleozoic and Proterozoic)
[ Gneisses and migmatites (Proterozoic)

Magmatic series

I Cenosoic basalts

[ Permian and Carboniferous igneous rocks
Upper-Paleozoic igneous rocks

B8 Carboniferous granites

| Lower-Paleozoic gabbros and serpentinites — ——

Widaw

N
g
&
7

o
&
¢

o

Karkonosze Ms.” {

Nysa &y, .

Tectonic faults

Fig. 4. Simplified (“uncovered”) geological map of the Sudetes Mwnstand the Lower
Silesia.Quaternary sediments were removed

Crystalline substrate of the Fore-Sudetic Block is formed g Proterozoic
metamorphic schists, gneisses and granitoids, and, in the southeranmainipolites and
serpentinites. The vast majority of these rocks was formedebgmorphic transformation of
the Paleozoic and older sedimentary rocks. Proterozoic rocks lietlgifgeneath the
Carboniferous or Permian sandstones, and in many sites are discontinedasntrusions of
igneous rocks. Some of them are revealed on the surface, asatisead granitoides in
Strzegom and Strzelin, and basalts near Strzegom. The serpeaydinit® massif of Mt.

| ais not a typical intrusion, but a kindaphiolite, i.e. crystallinédragment of earth’s crust
at former oceanic bottom. The Fore-Sudetic Monocline is filled tighPermian, Triassic
and Cretaceous sediments, each of which are developed in the series of l&yarhiekness
of 100-400 m. With the exception of hills made up of crystalline rogkglder rocks are
covered with a thick (100-400 m) continuous Tertiary/Neogene serids irtchude
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unconsolidated Miocene clays, sands and gravels, with thin lensgsité In the upper part.
Tertiary sediments often occur almost on the surface, e.g. inestern part of Wroclaw are
revealed in the pits of the former brickworks.

Quaternary sediments of the Silesian Lowlands are mainly afmaelas two-three
generations of moraine deposits formed during San and Odra glagjaiuh during Warta
glaciation in the northern part of the region. There are complexdsisoeparated by
discontinuous layers of glacio-fluvial sands and gravels, and lodathyvath the lacustrine
silts, sands and clays. Large areas of the Silesian Lowlandhan8udetes Foreland are
covered with a thin layer of loess-like sediments, usually thidrar 100 cm and completely
decalcified. In most locations it is a “secondary loess” thaansmdoess redeposited from
original location or transformed by cryogenic processes, massnmeowe on slopes or
wind/water erosion. Only in certain areas, where the thicknesses$ Ireaches 3 or even 6
meters, preserved are primary structures of eolian sedinmentatid carbonates are still
present in loess profile. Loess covers on the Silesian Lowlands, howewe too small
thickness for a development of the typical “loessian” surfacephobogy, which can be
observed on thick loess covers in south-eastern Poland.

Morze Ba}tyckie//‘/’\\k

o

e
Bydgoszcz

g A (

2 S e

Fig. 5. Pleistocene glaciations
on the Polish territory.

| — NAREW (Giinz),

Il — NIDA (Mindel 1),

Il — IV SAN 1-2 (Mindel 2-3, Elster),

V — LIWIEC (Elster),

VI — ODRA (Riss 1, Saale — Drenthe, early
lllinoian, Dnepr),

VIl - WARTA (Riss 2, Saale — Warthe, late
lllinoian, Moscow),

VIl — WIS A/VISTULIAN (Wirm,
Weichsel, Wisconsin).

Mount | ais a very specific element in the geology and morphology of itasi&h
Lowlands. Most of the massif body is an ophiolite - the fossina@nt of the ocean bottom
(oceanic crust), dated at 350 million years (late Devonian and Carlmus). The
composition of this ophiolite includes: radiolarites (siliceous sealiang rocks lying on the
ocean bottom), amphibolites (metamorphosed primary undersea basalisg fittventop layer
of a crust), than gabbros, and - at the very bottom - the ultrapasidotites, mostly
transformed into metamorphic serpentinites. Currently, due tablaruplift, gabbro forms a
summit, southern and eastern slopes of Mt.a, serpentinites reveal on the Mount Radunia
and hills situated to the east and west of it, and amphibolites| renethe Wieyca and
Gozdnica - minor hills in the northern part of the massif neartatven Sobdtka. Much
younger is a granite intrusion into ophiolite, dated from the laib@iferous. It is a part of
the granite massif stretching from the town Strzegom. Cuyregrthnite forms the north and
north-western part of the massif, both on Mt. a and neighboring hills.

11
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Fig. 6. Geological map (“covered”) of Lower Silesia (TrzebBnicWroc aw — Mt. | a).
Sediments those thickness does not exceed 2 m are not distinguished on the map!

Explanations:Holocene (3) various fluvial sediments$leistocene - Vistulian (5) eolian sands, locally in
dunes, (8) loess, (10) periglacial slope loams) fllvial sands and gravels, (13) lacustrine claysl silts;
Eemian interglacial: (19) peats, gyttia, marls and other lacustrindirsents;Warta and Odra glaciations
(21) fluvial sands and gravels, (24) glacio-fludainds, (25) kame sands, (26) esker sands, (2feraine till,
(28) bottom moraine tillMazovian interglacial: (29) various fluvio-lacustrine sedimeng&an glaciation (33)
end moraine till, gravels and sandd¥gogene: (37) sands and gravels, (39) clays, locally wiltmnite;
Carboniferous: (77) granodiorites and graniteSylurian-Devonian: (85) peridotites, serpentinites, gabbros,
(87) gabbros, (88) amphibolite§rdovician: (91) phyllites and diabases, (92) greenstones amgh#olites;
Proterozoic: (106) amphibolitesBlue line: (Wa) south border of Warta glaciation.

Parent materials of the Mtl a are of the Proterozoic or Paleozoic age, however, the
largest tectonic elevation of some granite and gabbro rocks, andHammhg of the massif
occurred in the Neogene, during the Alpine orogeny.

Older rock saprolites were mostly eroded even before the Pleaistooe displaced
during the twofold glaciations (San and Odra). Ice sheet has nevered the whole
mountain, and their summit was sticking out as a nunatak. Glacidaéinen the | a
numerous moraine shafts and covers, kames and other glacio-fluvial fOnese sediments
and forms have been seriously damaged or transformed duringvane and Vistula
glaciations, when the ice sheet did not realcha, however, cryogenic processes intensively
reworked slope materials under periglacial conditions. During Vastuthe lower parts of the
slopes were covered with eolian sediments (loess), like the whole surroundingnaisiié
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Large parts of plains and hill-slopes in the Lower Silestacaated with fertile loams
or silt loams and therefore they became the lands for peopiéti®mand cultivate intensively.
Later form of economy caused almost complete deforestation olofesgFig. 7). Not only
fertile grounds, but also mild climate (Fig. 8-10) is conductive teeld@ment of agriculture
and market gardening (Fig. 11). The annual average tempeoéttive Wroc aw area is 9.5
°C (49.1 °F). Average temperature of the hottest month (July) is 186°CF), and 0.5 °C
(31.1 °F) of the coldest month (January). The average amount of Irasmfab0-620
millimeters (20—24 inches), with its maximum in July and minimumaebr&ary. The snow
layer disappears after 45 days. Finally, the growing periochesa230 days and belongs to
the longest on Polish territory. The winds, similar to those appean the west side of
Poland, are west and southwest.

Land area

covered with

FOREST
[%]

20 30 40 50

70 80 90

town 60

Fig. 7. Forest abundance in the Lower Silesia
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Fig. 8. Mean annual air temperatures (MAAT) in the Lower Silesia
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Fig. 10. Climatic water balance (precipitation minus evaporation) in therL.8isia

Fig. 11. Relative evaluation (credit scale from 1 to 100) of poteptiaductivity of
agricultural space in the Lower Silesia
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GEOGRAPHY, GEOLOGY AND CLIMATE
OF THE SUDETES MOUNTAINS

The Sudetes are geologically hardly diverse mountains that stoet2BO kilometers
(170 miles) from the Lusatian Gate on the east to Moraviar Gathe west. The Sudetes
topographically are divided into West and East Sudetes. In the refite Sudetes, the
Izerskie Mountains (Wysoka Kopa, 1,126 meters / 3,694 feet) are sdoray veith the
Karkonosze (GermanRiesengebirgealso known as in EnglisiGiant's Mountains with

nie ka (Schneekoppe), 1,602 m/5,256 ft), Rudawy Janowickie (Skalnik, 945 m/3,100 ft),

and the Kaczawskie Mountains (Skopiec, 724 m/2,375 ft).

In terms of geology and morphology, the Sudetes consist of sevstiattimassifs,
built of different rocks and uplifted durirdifferent orogens (Fig. 4).

The history of the Sudetes begins in late Precambrian era with formation sdegef
Sowie Mountains Middle Sudetes). Even during late Precambriaweseaformed gneisses
and crystalline schists in the Izerskie Mountains and Karkonoszst (Sueletes), as well as
greenstone shales of the Kaczawskie Mountains. At the end of tbenffnéan and early
Paleozoic era, present Sudetes were seabed manifesting vacéwity. It was, however,
area of significant sedimentation of clastic materials thegr built sedimentary rocks -
sandstones, claystones and marls.

During the Caledonian orogeny sea withdrew, and huge Pre-Sudetesam®uvere
uplifted. Older sedimentary and igneous rocks of the previous era mwemany sites
transformed into metamorphic rocks (Precambrian granite were dtum® gneiss,
sedimentary rocks - into crystalline schists, etc.). ThenbloytalO0 million years, took the
destruction of the Caledonian mountains. Between the hard gneiss lolb&larly Sudetes
arises the great depression, which gather sedimentary matesralsurrounding highlands.
These rocks will later form the central mountain ranges of Sudetes.

Old Caledonian massif was divided during Hercynian/Variscan oro¢fealeozoic
era) and only the eastern part of Sudetes was uplifted. At the 8me, an acid magma
injected between the sedimentary rocks and created a largeiontrok granite — the
crystalline block of the Karkonosze-lzerskie Mountains. Also otlggreous rocks —
porphyries and melaphires — ware formed in central Sudetes inP#feozoic era
(Carboniferous - Permian) as a result of high volcanic activityeldver, in the Intra-Sudetic
Trough (basin) a sedimentation of clastic materials continuedsalmcessantly. Repeated
shallowing (upper Carboniferous) transformed the basin into a hugepswdarhick peat
layers later became a coal. At the end of the Paleozoic deage transgression of sea
covered entire Sudetes - apart from the highest parts, among lddrkmosze and Izerskie
Mountains. However, denudation gradually destroyed their Caledoniammoretac and
sedimentary rocks.
The Kimerian orogenied first to the sea regression and the erosion of upliftedneadiry
rocks of the Paleozoic period, and then (during the upper Cretacenad)do secondary
transgression of seAs earlier, the highest parts of Sudetes — “Variscidek& Karkonosze,
Izerskie and Sowie Mountains remained over the water and provideit cregerials that
settled in a warm Cretaceous sea. Thick layers of sands ays] became later sandstones
and marls and build the present Sto owe Mountain that have unique platyolaheh-
structure.

The last Alpine orogeny (Neogene period) finally uplifted the S&sdklountains over
the Silesian Lowlands and diversified the internal structure of raourdnges. High volcanic
activity have led to the formation of dozens of basalt coversames, of which the highest -
Bukovec (1005 m a.s.l.) — is located in the southern, Czech part of tekiézBtountains.
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The climate during this period was warm and humid, so the mountaires subjected to a
great chemical weathering and denudation, which has shaped that mgstem of river
valleys, and provided large volume of clays settled later in ¢hensrth of Sudetes (in the
Fore-Sudetic Monocline).

Morphology of the Sudetes and the lowlands in their foreland wasyfiftathed by
the Pleistocene glaciations. First of two large glaciatiei®&an/Mindel/Elster - covered with
ice all areas up to 550 m a.s.l., while cold dnylperiglacialclimate favored strong physical
weathering above this altitude. Scandinavian ice sheet broke up iagaithe mountain
basins during the second of great glaciations (Odra/Riss 1/Seai¢hB/early
lllinoian/Dnepr), bringing large quantities of clastic matexialettled as moraine or glacio-
fluvial sediments. During the next glaciations - Warta (RisSaale-Wartha/late
lllinoian/Moscow) and Vistulian (Wirm/Weichsel/Wisconsin), the steet has not reached
the Sudetes, but the climate was so cold and humid, that the mouiatzersydeveloped
above 1200 m a.s.l. The today’s remnants of former mountain glacterscir cirques with
small lakes, the deep U-shaped valleys, and numerous lateral andanhargraines. High
activity of cryogenic slope processes in the Vistulian periadtte the transformation of
saprolites covering the mountain slopes, and the formation of stratified “slopebenlssr-

17
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BASIC SOURCES OF CARTOGRAPHIC INFORMATION
ON SOILS IN POLAND

The first small-scale maps of Polish soils on the scale ftdn® M to 1:1.5 M and
based on genetic classification of soils were drawn by Saanigliklaszewski between 1908
and 1917. He delineated soil units by evaluating the set of enviroainfi@ctiors - geology,
geomorphology, land configuration, vegetation and water conditions [Marcinek 2000].

The starting point for the soil cartography in Poland after ViWél$ the soil map on a
scale 1:1.0 M drawn by group of soil scientists supervised by daadzewski and published
in Wroc aw in 1950 [Chodak 2000].

First modern country-wide project of the Soil Map of Poland on thke ¢ 1:300,000
coordinated by Arkadiusz Musierowicz started in 1951. Topographical orapsscale of 1:
100.000 served as the working maps, a total number of 80,000 borings were naadarea
of 31.2 million ha, and soil samples from 3,000 profiles were analyzé&baratories. The
researches applied two methods of soil mapping: the traverses matiabthe free survey
method. The smallest surveyed unit on the map was 35. @m average, there was 1
documented observation per 400 ha. Field works were finished in 1956, and thversnah
of the map in 28 sheets was published in 1961 [Marcinek 2000].

Another country-wide project in soil cartography, however, syrifdtused on and
agricultural productivity of soils (and potential framers' incoma asse for taxes) started in
1956 and was carried up to 1968. This classification covered 20.3 million draldé land
(including small private forests). During the evaluation, alwayslenin the field, soil
productivity classes were delineated on cadastral maps on a 164180 Each delineation
included (1) ID number, (2) land use, (3) soil quality/productivigss] (4) symbol of sall
parent material, (5) symbols of soil texture within the whotdiler, and (6) soil type/subtype.
Unfortunately, the codes of soil types based on simplified deastsin performed
intentionally for these purposes. Based on field recognition, theESali:ation (Cadastral)
Maps (involving only soil quality classes and land use) and the Saitwigiral Maps
(involving all the collected information) were prepared. Since dutirgg evaluation, the
researchers described the soil profiles and analyzed propdrselected soil samples, it was
decided that the material would be used to draw up the Soil-Agrieulap on a scale 1:25,
000 and smaller, by transformation and generalization to a scale of 1:100,000 and 1:1.0 M.

Solil of the state forests, that cover ca. 28% of land surd@eesubject of detailed soil
survey from late 60. of 20th century as a part of forest-habitdtiatian. However, the
evaluation in a nearly of 500 forest administration units ("Nadtevo™) was made in
various periods and based on different instructions/classificationshartthta are used only
at the level of Nadleictwo for local forest management. The soil-habitat forest magpe
never generalized at regional or country-level scale, and their tbipya with soil
agricultural maps was tested on few examples only [Kabala, Marzec 2010].

Previous recognition and some new works were used for preparat@onumber of
generalized soil maps, e.g.:

- The Soil Map of Poland, based on FAO classification, on a scale2ddM; authors:
Bohdan Dobrzaski, Stanis aw Bia ousz, Franciszek Kicki, 1984;

- Soils — classification; scale 1:1.5 M, author: Stanis aw Bia ansAtlas of the Republic
of Poland, 1994.

- Soll Digital Database for the area of the Odra Basingest&50,000, editor: Stanis aw
Bia ousz, 2000.

- Soil Map of Poland, editor: Stanis aw Bia ousz, in: Soil Atlas wfolge, JRC-IES, Ispra,
Italy, 2005.
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- Digital Soil-Agricultural Maps, on a scale 1:25,000, prepared in tstitite of Soil
Science and Plant Cultivation in Pu awy, 2005-2009; only selected regioRslarid
(including the Lower Silesia).

Although there are quite rich soil cartographic materials, taeyot fully meet all the
requirements for modern soil maps. In order to meet these expestahe existing soll
mapping materials need to be verified, and the possibilities fog @xisting materials or
preparing new maps based on modern methods of soil mapping need to ba@nddter
[Bia ousz 2000].
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"ZONALITY" OF SOILS IN THE LOWER SILESIA

The soil variability in the area of Lower Silesia is dle®ion of geological,
topographical and climatic diversity of the region. Accordingl&ssification of soil regions
of Europe [Soil Atlas of Europe, 2005], three soil zones are distinguistied Lower Silesia
Fig. 12): zone/region 18.4 - Cambisols - Luvisols (south part - the &ub&iuntain), region
52.2 - Luvisols - Gleysols (central, the largest part of Lowésski), and region 50.1 -
Podzols - Gleysols (lowlands in the northern part of the region).

Fig. 12. Simplified map of soil of south-western Poland (from: Soil Atlas of Europe, 2005).

Visible 3 zones (soil regions): northern - Podzaold Arenosols, central - Luvisols, and southern m@iaols.
Explanation: Ba/Ec - Calcaric Cambisols, Bd - Digs@ambisols, Be - Eutric Cambisols, Ec - Calcaric
Cambisols, Gm - Mollic Gleysaols, | - Lithic LeptdspJe- Eutric Fluvisols, Lgs - Stagnic Luvisols, {Haplic
Luvisols, Po - Haplic Podzols, PI - Episkeletic Pold, Qc - Haplic Arenosols, U - Umbrisols

Soil cover in the Sudetes Mountains is dominated with CambisolsanilgnDystric
Cambisols, and with Eutric Cambisols in lower slope positions angeabbt-slopes, both
under forests and on arable areas. Eutric Cambisols occur on thieealg@meous and
metamorphic rocks (amphibolites, serpentinites, greenstones) andasasisll as on various
saprolites covered with eolian silts. Dystric Cambisols aveldped on of some igneous and
metamorphic rocks (mainly granite, gneiss, mica schist), ankiiginey acidic and skeletal in
through profile. They are accompanied by scattered Podzols (ircuytartion granites,
gneisses and sandstones). The intra-mountain basins are occupathigyStagnic Luvisols
(or Albeluvisols), whereas river valleys - with Fluvic Cambisaleveloped of river
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sediments, mostly loam on sand or gravel. Most soils in this zoned@smorphic features
(stagnic or gleyic), as well as an enhanced content of organic matter aetdlgkajments (at
least in the lower part of soil profile). Quite common, but on small areas, amcistosols
and Histic Gleysols. Verification is required in a case of aspis and Umbrisols, whose
ranges appear to be overestimated [Soil Atlas of Europe 2005].

The central part of the region, that is the Sudetes Foretahtha southern part of the
Silesian Lowlands, is covered with various subunits of Luvisols develmi@arily of loess,
loess-like silt loams, but also from other quaternary sedimeuntsc EEambisols and eroded
Luvisols prevail in the more undulating areas. The share of DyS#mbisols is smaller, they
occur mainly on the forested slopes of the hills in the south (moont)i part of the region.
Verification requires the presence of Albeluvisols, both on the loeske wetter, sub-
mountainous part of the region, as well as on stratified glaa&mals in its northern part.
Extensive, flat and wet lowland south of town Wroclaw is covered Vhidck earths”, that
are mostly Gleyic Phaeozems and Gleyic Chernozems. Theseunmols, however, often
involve anargic horizon below the deemollic epipedon. Other soils than Luvisols occur
moreover in a broad valley of the Odra river and in the validyiss southern tributaries.
There are mostly Gleyic Fluvic Cambisols and Fluvic Gleysoleldped of loams on fluvial
sands.Soils in this region have high and very high agricultural productiatyd in the
majority are under cultivation. Thus, the degree of afforestatioheismallest and usually
does not exceed 10%.

The northern part of Lower Silesia (north of a line Boles awMtroc aw - Odra river
valley), in particular the north-western part of the Silesiagatian Lowland, is dominated by
soils developed from glacio-fluvial, alluvial and eolian sands. Theyday and very poor
Brunic Arenosols, Haplic Arenosols and Podzols, in majority affcdedie the shallow
depressions and wide river valleys are Fluvic Gleysols and varioistgaof organic and
mineral-organic soils: Histosols, Histic Gleysols and HiBtiovisols. Only in small enclaves
on the end-moraine hills occur Luvisols and Cambisols developed fraon ldéss. The soils
of the northern sub-region have (in a majority) the lowest agriallfunoductivity among
soils of the Lower Silesia, which is reflected in a hdggree of land afforestationo less
than in mountainous areas.
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Fig. 13. Map of soils in the surrounding of Wroc aw (based on Digital Soil Map 1:25,000)

REFERENCES

Atlas Dolnego | ska i Opolskiego. 1993. Uniwersytet Wroc awski, Pracownia Atlasu
Dolnego | ska, Wroc aw

Chodak T. 2000. More important soil survey studies in Poland. (In:) Compadfigéalish
and German soil classification systems for soil cartograpligeofmountain and sub-
mountain areas. Wroc aw: 43-52.

Kabaa C., Marzec M. 2009. Pudy Jizerskich hor (Soils of the IzeMkientains). (In:)
Karpas R. (ed.) Jizerskie hory. Nakladelstvi RK, Liberec, Republika Czeska, 246-257

Marcinek J. 2000. Development of soil survey methods in Poland. (In:) Caomparf Polish
and German soil classification systems for soil cartographligeofmountain and sub-
mountain areas. Wroc aw:53-68.

Bia ousz S. 2000. Soil Digital Database for the area of the Odra agathe scale 1:250,000.
(In:) Comparison of Polish and German soil classification syster soil cartography
of the mountain and sub-mountain areas. Wroc aw:85-92.



./00

C 20.2

$)

C 20:2

#)

%

23



24

1 ' /0o ]

Profile ID: WRB-PL0O1
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

Machnice, Trzebnica Hills, SW Poland
(25 km north of Wroclaw)
516'15.8" N, 1703'08.1" E
MAAT 8,2C, MAP 620 mm, MLGP 220 days
upper, convex hillslope in a medium-gradient sloping land (end-
moraine hills of Warta glaciation [Saale —Warthe/Riss 2/
Moscow/ late lllinoian] covered with Vistulian/Wisconsinian
loess);
soil profile demonstrated in a shallow dry gully
very gently sloping
north-east
210 m above sea level
beech forest, 100-120 years old; upper tree layer: Bapah (
sylvaticg, Small-leaved LindefiTilia cordata) Sycamore
Maple (Acer pseudoplatanudpwer tree layerF. sylvatica, A.
pseudoplatanus, T. cordat&pwan(Sorbus aucuparia)

Parent material (substrate): thick loess sediments

WRB 2006/7:

Albic Cutanic/Lamellic Luvisol (Epidystric, Siltic)
[developed of silt loam (dominated by coarse silt)]

! MAAT — mean annual temperature, MAP — mean anpretipitation, MLGP — mean length of growing period
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Oe

2-0

partly decomposed leaves (“mull”)

A

0-10

dark yellowish brown (10YR 4/2, in some part: 5/3) silt loam
(loess); granular structure, weak, fine to medium; consistence
friable (moist); common fine and medium roots; gradual bounc

very
lary

10-24

pale yellowl0YR 7/4) silt loam; platy and subangular blocky

structure, weak, fine to medium; consistence very friable (mois
common fine and medium roots; no redoximorphic features, n
carbonates; gradual boundary

51);
0

EBt

24-33

pale yellow (10YR 7/4) and in some parts strong brown (7.5Y

5/6) silt loam; subangular and angular blocky structure, modet
medium; friable consistence (moist); silt-clay cutans on some
pedfaces; no redoximorphic features, no carbonates

R
ate,

Bt

33-60

strong brown (7.5YR 5/8) silt loam; angular blocky structure,
strong, coarse; firm to very firm (moist); clay cutans on most
pedfaces; very few, very fine to fine Mn soft accumulations; ng
carbonates; common fine roots

BtC1

60-85

common yellowish brown (10YR 5/8) lamellae, 2-3 cm thick,

interlayered with pale yellow (2.5Y 7/3) silt loam; structure: in

lamellae - angular blocky, strong, coarse, between lamellae —
subangular blocky, weak, medium; clay cutans on most pedfa
in lamellae; few to common, very fine Mn soft accumulations i
lamellae; no carbonates; common to few fine roots

ces

BtC2

85-120

pale yellow (2.5Y 7/3) silt loam with yellowish brown (10YR 6
lamellae, 1-2 cm thick; structure angular blocky, weak, mediur
and in lamellae - angular blocky, strong, coarse; clay cutans o
on pedfaces in lamellae; few to common, very fine Mn soft
accumulations in lamellae; no carbonates; few fine roots

8)

niy

BtC3

120-145

pale yellow (2.5Y 7/3) silt loam with very few yellowish brown
(10YR 6/8) lamellae, less than 1 cm thick; platy and angular
blocky structure, strong, coarse; clay cutans only on some
pedfaces in lamellae; few, very fine Mn soft accumulations in
lamellae; no carbonates; very few fine roots

145+

pale yellowl0YR 7/4) silt loam; platy and angular blocky
structure, strong, coarse; very few, very fine Mn soft

accumulations; no carbonates; very few fine roots down to 175

Date of description: 2011-04-20
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Results of soil analysis

Profile ID | Location | Coordinates (WGS1984) Soil uUM{RB 2006/7) Soil texture and substrat

WRPLO1 Machnice 516'16” N, 17703'08” E | ab ct/ll LV (ed, sl) SiL (UE1)
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-] 1.0-{ 0.5-]0.254 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0| 0.5]0.25| 0.1 |0.05| 0.02|0.002| 0.002 class
% % %
A -10 0 0.5 1 2| 3.5 17 41 25 10 24 66 10/SiL
E -24 Q 0.5 05 1 2| 18 39 26 13 22 65 13[SiL
EBt -33 0 0 1 1 1 15 39 24 20 17 63 20/SiL
Bt -60 Q 0 1 1 1 17 39 20 22 19 59 22|SiL
BtC1 -85 ¢ 0 0 1 1 30 30 21 18 31 51 18|SiL
BtC2 -120 ( 0 0 1 1 31 38 15 13 32 53 16/SiL
BtC3 -145 ( 0 0 0 1 21 37 25 16 22 62 16/SiL
C 145+ @ 0 0 1 2| 17 45 21 15 19 66 15/SiL
DeptH pH CaCQ| H-Ac| Ca&’ [Mg”™ | K* | Na" | Sum | ECEC ECECl BS
Horizon) .y HO | KCl | % cmolc k@' of fine earth cmgllgykg %
A -10 (4.1 3.4 0 9.0 1.52| 0.63 0.24 0.14 25 11.% 22
E -24 4.0 35 0 6.2 1.44) 0.6 0.19 013 2.4 8.6 28
EBt -33 |4.1 35 0 8.5 1.60f 0.90 0.17 015 2.8 11.56 25
Bt -60 (4.4 3.6 0 4.5 3.44| 201 0.19 0.2 5.9 10.447 57
BtC1 |-85 |45 3.6 0 25 3.84 233 0.17 016 6.5 9.0/50 73
BtC2 |-120|4.4 3.8 0 1.6 3.760 234 0.14 0.17 6.4 1 8. |62 80
BtC3 |-145]| 4.7 3.9 0 0.5 440 229 016 030 7.2 7 7. 93
C 145+| 4.9 4.1 0 0.3 432/ 185 0.16 0.21 6.5 6.9 95
Plant available
Horizon | PEP| Co | N | o | F& | P fpope | Ao lre )\ ] K | Mg
cm % % % mg kg of fine earth
A -10 2.38 | 0.119| 20 na na - na - 56 82 40
E -24 0.97 na - na na - na - 3 115 39
EBt -33 0.62 na - na na - na - 8 98 52
Bt -60 0.32 na - na na - na - na na na
BtC1 -85 0.17 na - na na - na - na na na
BtC2 -120 | 0.12 na - na na - na - na na na|
BtC3 -145 | 0.12 na - na na - na - na na na|
C 145+ | 0.11 na - na na - na - na na na
Debth Bulk Water saturation at pF:
Horizon | ~°P™| density| 0.0 | 04 | 1.0 15| 18] 20] 23 2§ 2.7
cm | gent % of volume
A -10 na na na na na na na na na na
E -24 1.03 53.8 52.1 50.2 47.3 42.7 41.2 35.5 35.(B3.0
EBt -33 1.33 525 51.2 50.7 49,5 46.0 40.4 33.2 726./24.9
Bt -60 1.37 48.4 47.1 46.5 43.3 39.7 36.8 32.2 27.724.6
BtC1 -85 1.55 46.2 45.0 44.6 44.0 42.7 41.1 37.9 .834|31.6
BtC2 -120 1.53 46.2 44.4 43.8 43.2 41.7 40.0 36.85.13 [30.6
BtC3 -145 1.54 47.8 46.4 46.0 45,5 435 40.8 40.0 7.82 |25.2
C 145+ | 1.52 47.2 45,9 45.7 44.1 41.7 39.7 36.2 33.28.5

D
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Profile ID: WRB-PL02
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

Skarszyn, Trzebnica Hills, SW Poland
(20 km north of Wroclaw)
515'09.3" N, 1709'58.0” E
MAAT 8,3C, MAP 600 mm, MLGP 220 days
upper, convex hillslope in a medium-gradient sloping land (end-
moraine hills of Warta glaciation [Saale —Warthe/Riss
2/Moscow/late lllinoian] covered with Vistulian loess);
soil profile demonstrated in a dry gully/loess opencast
strongly sloping
north-west
162 m above sea level
semi-natural beech forest, 120-140 years old; upper tree layer
Beech Fagus sylvaticg Small-leaved LindefTilia cordata)
Sessile OakQuercus petraeaSycamore MapléAcer
pseudoplatanusNorway Maple(Acer platanoides Field
Maple (Acer campestre)Jower tree layerE. sylvatica, A.
pseudoplatanus, T. cordatBlack Elder Gambucus nigra)
nature reserve

Parent material (substrate): thick loess sediments

WRB 2006/7:

Albic Cutanic/Lamellic Alisol (Hyperdystric, Siltic)
(+Bathycalcic)
[developed of silt loam (dominated by coarse silt)]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Oe

2-0

partly decomposed leaves (“mull” or “moder-mull”)

AE

0-6

dark yellowish brown (10YR 4/4, in some part: 6/3) silt loam
(loess); granular structure, weak to moderate, fine to medium,;
consistence very friable (moist); common fine roots; few fine
charcoals; clear wavy boundary

6-19

pale yellow2.5Y 7/3-4) silt loam; subangular blocky structure,
weak, fine to medium; very few worm casts; consistence very
friable (moist); few fine roots; no redoximorphic features, no
carbonates; very few fine charcoals; gradual boundary

EBt

19-29

pale yellow (2.5Y 7/3-4, in some part: 7.5YR 6/6) silt loam;

subangular and angular blocky structure, moderate, medium t
coarse; friable consistence (moist); silt-clay cutans on the mos
pedfaces; very few, fine, Fe-Mn soft accumulations; no carbor|

o)
5t
ates

EBtg

29-42

strong brown (7.5YR 5/6) silt loam; angular blocky structure,
strong, coarse; firm consistence (moist); silt-clay cutans on so
pedfaces; few, fine, Fe-Mn soft accumulations, few medium
mottles 2.5Y 8/3; no carbonates

me

Btg

42-60

brownish yellow (10YR 6/7) silt loam; angular blocky structuré
strong, coarse; firm to very firm (moist); clay cutans on all
pedfaces; common lamellae (clay bands); common medium
mottles 2.5Y 8/3; few, fine, Fe-Mn soft accumulations; no
carbonates

)

Bt

60-105

brownish yellow (10YR 6/7) silt loam; in lamellae - angular
blocky structure, strong, coarse; firm consistence (moist); clay
cutans on aggregates within lamellae; few, fine, Fe-Mn soft
accumulations; no carbonates

BtC

105-120

yellow (10YR 7/7) silt loam; subangular to angular blocky
structure, strong, medium; friable to firm consistence (moist);
cutans only on some pedfaces; few, very fine, Fe-Mn soft
accumulations; no carbonates; clear smooth boundary

Clay

Ck

120+

pale yellow2.5Y 8/4) silt loam; platy and angular blocky
structure, strong, medium; friable consistence (moist); clay cu
only on some pedfaces; very few, very fine, Fe-Mn soft
accumulations; pore infillings and fine soft segregations of

[ans

7

carbonates, visible to strong effervescence in reaction with HC

Date of description: 2011-04-14
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Results of soil analysis

Profile ID | Location | Coordinates (WGS1984) Soil UM{RB 2006/7) Soil texture and substrat
WRPL0O2 | Skarszyn| 515'09” N 17°09'58" E | ab ct/ll AL (hd, sl) (+ccd) SiL (UE1)

skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-11.0-| 0.5-|0.254 0.1-| 0.05-| 0.02-] < sand silt clay Text.
cm 1.0 | 0.5 |0.25| 0.1 |0.05| 0.02 |0.002| 0.002 class
% % %
AE -6 0 0 1 1 2 19 | 44 27 7 |22 71 7 SiL
E -19 0 0 1 1 2 17 | 45 27 8 |20 72 8 SiL
EBt -29 0 0 1 1 1 16 | 46 24 12 |18 70 12 SiL
EBtg -42 0 0 0 1 1 18 | 43 20 18 |19 63 18 SiL
Btg -60 0 0 0 1 1 16 | 41 21 21 (17 62 21 SiL
Bt -105 |0 0 0 1 1 16 | 40 22 21 (17 62 21 SiL
BtC -120 |0 0 0 1 1 20 | 40 25 14 |21 65 14 SiL
Ck -150 |0 0 1 1 1 18 | 43 22 11 |20 69 11 SiL
Depth pH CaCQ| H*-Ac | C&* [ Mg™ | K* | Na* | Sum | ECEC ECECl BS
Horizon ¢, HO | KCI | % cmolc kg of fine earth cmgllé:ykg %
AE -6 41 |35 0 8.7 1.44| 059 0.17 0.10 2.3 11.0- 21
E -19 |41 | 3.6 0 8.1 1.45 055 0.11 0.09 22 10.3- 22
EBt -29 |42 | 3.6 0 10.9 2.12/ 061 0.11 009 29| 813|115 21
EBtg |42 |42 |35 0 16.6 220 067 0.19 0.08 3.1 .719|105 16
Btg -60 |4.8 | 3.9 0 7.9 3.60] 095 0.24 0.08 4.9 12.161 38
Bt -105 |49 | 4.1 0 2.9 5.12| 244 0.25 0.17 8.0 10.%62 74
BtC -120 | 5.4 | 4.8 0 0.3 5200 2.01 0.18 0.18 7.6 7.9/56 96
Ck -150 | 7.6 7.2 7.6 0.1 (28.82.51 |0.16| 0.45 | (31.9)] (32.0) - 100
Plant available
Horizon | PEP| Co | N | o | F& | P fpope | Ao lre )l P ] K | Mg
cm % % % mg kg of fine earth
AE -6 2.11 |0.089| 23.8| na na - na - 43 74 27
E -19 1.05 | na - na na - na - 13 33 20
EBt -29 0.67 | na - na na - na - 16 96 25
EBtg -42 0.65 na - na na - na - 12 118 68
Btg -60 0.31 na - na na - na - na na na
Bt -105 |0.38 | na - na na - na - na na na
BtC -120 |0.29 | na - na na - na - na na na
Ck -150 [0.21 | na - na na - na - na na na
Depth Bulk_ Water saturation at pF:
Horizon density| 00 | 04 | 10| 15| 18| 20] 23 2.5 2.7
cm | gent % of volume
AE -6 na na na na na na na na na na
E -19 1.36 45.5 44 .4 44.2 44.2 42.2 39.9 35.7 30.25.4
EBt -29 1.39 45.7 44 .4 44.0 42.5 40.6 38.7 35.3 732.25.8
EBtg -42 1.54 47.3 46.2 45.7 44.6 42.6 40.9 38.1 .034(30.6
Btg -60 1.58 42.9 42.0 41.6 41.2 40.1 38.9 37.0 434.32.0
Bt -105 1.60 46.0 44.7 44.2 43.7 42.3 41.2 39.1 237./33.8
BtC -120 1.48 48.3 47.7 47.3 45.3 43.1 41.4 38.0 .334(28.7
Ck -150 1.54 51.4 48.9 47.6 46.3 44.6 42.9 39.8 335./30.8

Dominant minerals in a clay fractior: E (6-19 cm): I-S**, I** K*: Btg (42-60): I-S***, [** K*.

2| —illite, S- smectite, I-S — mixed layered #ismectite, K — kaolinite, Sp — serpentinite, Quartg, *-***
relative abundance

U
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Profile ID: WRB-PL03
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

Zapr yn, Trzebnica Hills, SW Poland
(20 km north of Wroclaw)
514'43.2" N, 1711'38.6" E
MAAT 8,3C, MAP 600 mm, MLGP 220 days
middle, convex hillslope in a medium-gradient sloping land
(end-moraine hills of Warta glaciation [Saale —Warthe/Riss
2/Moscow] covered with Vistulian loess);
soil profile demonstrated in a shallow dry gully
gently sloping to sloping
east
160 m above sea level
currently not ploughed periphery of arable field; grasses,
perennial plants and shrubs

Parent material (substrate): thick loess sediments

WRB 2006/7:

Cutanic/Lamellic Luvisol (Humic, Hypereutric, Siltic)
(+Colluvic)
[developed of silt loam (dominated by coarse silt)]
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Soil Description
Horizon| UPPer- -
Lower Description
symbol limi
imit, cm
Ah 0-10 |dark grayish brown (10YR 3/2) silt loam (loess); granular structure,
strong, medium; friable consistence (moist); many fine and medium
roots; common fine charcoals; gradual boundary
Ap 10-24 | dark yellowish brown (10YR 4/6) silt loam; granular and subangular
blocky structure, strong, coarse; friable consistence (moist); common
fine and medium roots; common fine charcoals; gradual boundary
ABw 24-60 | dark yellowish brown (10YR 4/7) silt loam; subangular to angular
blocky structure, strong, coarse; friable consistence (moist); common
fine roots; few fine charcoals, few fine to medium artifacts (brick
fragments); very few, fine Fe-Mn soft accumulations; clay and humus
coatings on larger aggregates; clear smooth boundary
EBw 60-82 | brownish yellow (10YR 6/8) silt loam; subangular blocky structure,
weak, fine to medium; consistence very friable (moist); few fine roots;
no redoximorphic features, no carbonates; very few fine charcoals; clay
and humus coatings on some pedfaces; gradual boundary
EBt 82-115 | yellow (10YR 7/8) silt loam with brown (7.5YR 5/8) lamellae;
structure: in lamellae - angular blocky, strong, coarse, between damell
— subangular blocky, weak, medium; silt-clay cutans on most pedfaces
in lamellae; no charcoal, no carbonates; very few, very fine Fe-Mn soft
accumulations; few fine roots
Btg 115-160| common yellowish brown (10YR 5/8) lamellae, 2-3 cm thick,
interlayered with yellow (10YR 7/8) silt loam; structure: in lamellae
angular blocky, strong, coarse, between lamellae — subangular blocky,
weak, medium; clay cutans on most pedfaces in lamellae; common,
very fine Fe-Mn soft accumulations; no carbonates; very few fine roots,
only between peds; eartbbwns observed town to 160 cm below surf
BtC 160+ |pale yellow (2.5Y 7/3) silt loam with yellowish brown (10YR 5/8)
(at least |lamellae, those thickness decreases downward soil profile; platy and
down to |angular blocky structure, strong, coarse; between lamellae structure
210 cm) |weak to very weak; clay cutans only on some pedfaces in lamellag; few,
very fine Fe-Mn soft accumulations; no carbonates; no roots or very

few fine roots

Date of description: 2011-04-14
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Results of soil analysis

11}

Profile ID Location | Coordinates (WGS1984) Soil UWERB 2006/7) | Soil texture and substrat
WRB-PL0O3 | Zapr yn | 51°14'43” N, 1711'39" E | ct/llLV (hu, he, sl) (+co)| SiL (UE1)
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-/1.0-| 0.5-0.259 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5]0.25| 0.1 | 0.05| 0.02 | 0.002| 0.002 class
% % %
Ah -10 0 05 |1 2 4 15| 44 25 10 |21 69 10 SiL
Ap -24 0 05 |1 1 2 13| 42 27 14 |17 69 14 SiL
ABw |60 0 05 |1 1 1 17 | 39 27 14 |20 66 14 SiL
EBw -82 0 0 1 1 2 16 | 41 27 13 |19 68 13 SiL
EBt(1) |-95 0 0 0 1 1 15| 43 25 16 |16 68 16 SiL
EBt(2) |-110 |0 0 0 1 1 15| 39 25 20 |16 64 20 SiL
Btg(1) |-130 |0 0 0 0 0 20| 38 21 21 |20 59 21 SiL
Btg(2) |-160 |0 0 0 0 1 21| 40 20 18 |22 60 18 SiL
BtC(1) |-180 |0 0 0 0 2 22| 42 18 16 |24 60 16 SiL
BtC(2) |-210 |0 0 0 0 1 25| 44 16 14 |26 60 14 SiL
DeptH pH CaCQ| H-Ac| Ca&’ [Mg”™ | K* | Na" | Sum | ECEC ECECl BS
Horizon) .y HO | KCl | % cmolc k@' of fine earth cmgllgykg %
Ah -10 |5.7 |51 |0 0.9 6.08| 2.32 0.65 0.1p 9.2 10.1 91
Ap -24 |53 |48 |0 1.5 4.80| 2.060 0.32 011 7.3 8.8 83
ABw |[-60 |54 |48 |0 1.3 6.00] 1.29] 0.19 0.1p 7.6 8.9 85
EBw |-82 |55 |49 |0 1.3 6.80] 153 0.17 0.1 8.7 10.077 87
EBt(1) |-95 |6.3 |56 | O 0.9 7.40f 195 0.15 016 9.7| .610|68 95
EBt(2) |-110|6.2 |55 | O 0.5 8.400 2.90 0.17 0.23 11.712.2 62 96
Btg(1) |-130|6.5 |57 | O 0.3 7200 239 0.16 015 9.9/ 0.21 |55 97
Btg(2) |-160|6.6 |58 | O 0.3 6.400 2.17 0.19 015 8.9|.2 9 |52 97
BtC(1) |-180 6.9 |58 | O 0.0 5.76f 2.02 0.18 0.13 8.1| .1 8 |48 100
BtC(2) |-210|7.0 | 6.2 | O 0.0 5200 1.77 0.19 012 73| .37 100
Plant available
Horizon | PEP| Co | N | o | F& | P fpope | Ao lre )l P ] K | Mg
cm % % % mg kg of fine earth
Ah -10 2.99 | 0.215| 13.9 na na - na - 66 271 18(
Ap -24 1.5 0.095| 15.8| na na - na - 70 105 159
ABw -60 1.02 |0.044| 23.1| na na - na - 59 128 94
EBw -82 0.93 na - na na - na - na na na
EBt(1) |-95 0.33 | na - na na - na - na na na
EBt(2) |-110 | 0.19 | na - na na - na - na na na|
Btg(1) |-130 | 0.08 | na - na na - na - na na na|
Btg(2) |-160 | 0.07 | na - na na - na - na na na|
BtC(1) |-180 | 0.05 | na - na na - na - na na nal
Debth Bulk Water saturation at pF:
Horizon | ~°P™"| density| 0.0 | 04 | 1.0 15| 18] 20] 23 2§ 2.7
cm | gent % of volume
Ap -24 1.09 55.9 54.1 52.8 46.8 40.2 36.9 31.9 30.86.3
ABw -60 1.48 44.6 43.5 43.2 43.1 41.6 39.8 36.1 335.|32.7
EBw -82 1.30 51.5 50.6 49.5 46.7 41.6 37.8 33.5 130./26.8
EBt(1) -95 141 51.4 49.6 48.9 47.1 43.5 41.0 38.635.3 26.5
EBt(2) -110 1.63 48.2 46.3 45.8 45.4 44.1 42.6 40.837.8 34.8
Btg(1) -130 1.61 45.4 44.1 43.8 43.3 42.2 41.0 38.435.0 32.5
BtC(1) -180 1.48 49.6 46.9 45.9 44.9 43.7 42.2 39.236.2 33.0
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Profile ID: WRB-PL04
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

Zapreyn, Trzebnica Hills, SW Poland
(20 km north of Wroclaw)
514'44.5" N, 1711'50.6” E
MAAT 8,3C, MAP 600 mm, MLGP 220 days
upper, convex hillslope in a medium-gradient sloping land (end-
moraine hills of Warta glaciation [Saale —Warthe/Riss
2/Moscowl/late lllinoian] covered with Vistulian loess);
soil profile demonstrated in a loess/sand opencast
gently sloping to sloping
south
175 m above sea level
currently not ploughed periphery of arable field; graslses a
perennial plants

Parent material (substrate): thick loess sediments

WRB 2006/7:

Lamellic Luvisol (Hypereutric, Siltic)
(+Colluvic?, Escalic?)
[developed of silt loam (dominated by coarse silt)]
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Soil Description

th

Horizon| UPPer- -
symbol .quer Description
limit, cm
Ah 0-7 grayish brown (10YR 4/3) silt loam (loess); granular structure, strong
medium; many worm casts; friable consistence (moist); many fine|and
medium roots; gradual boundary
Ap 7-16 | light grayish brown (10YR 5/3) silt loam; subangular blocky structure,
strong, coarse; friable consistence (moist); common fine and medium
roots; humus coatings on some aggregates; gradual boundary
ABw 16-42 |dark yellowish brown (2.5YR 5/4) silt loam; subangular to angular
blocky structure, strong, coarse; friable to firm consistence (moist)
common fine roots; humus and clay coatings on larger aggregates
BE 42-60 | yellowish brown (2.5Y 6/4) silt loam; subangular blocky structure,
moderate, medium; consistence very friable (moist); few medium roots;
no carbonates; gradual boundary
Bt 60-82 |common yellowish brown (10YR 6/8) lamellae interlayered with ye
(2.5Y 7/6) silt loam; structure: in lamellae - angular blocky, strong,
coarse, between lamellae — subangular blocky, weak, medium; silf-clay
cutans on pedfaces in lamellae; no carbonates; few, very fine Fe-Mn
soft accumulations; few fine roots
BtC 82-137 | yellowish brown (10YR 6/8) lamellae, 2-5 cm thick, interlayered w
yellow (10YR 7/6) silt loam; structure: in lamellae - angular blocky
strong, coarse, between lamellae — subangular blocky, weak, medium;
clay cutans on pedfaces in lamellae; few to common, very fine FeiMn
soft accumulations; no carbonates; very few fine to medium roots;
channels of earthworms and moles observed town to 120 cm below
surface
C 137+ |yellow (2.5Y 8/6) silt loam; angular blocky structure, moderate, coarse;
(at least |no clay cutans; no carbonates; very few, very fine Fe-Mn soft
down to |accumulations; very few fine to medium roots
180 cm)

Date of description: 2011-04-20
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Results of soil analysis

Profile ID Location | Coordinates (WGS1984) Soil UWERB 2006/7) | Soil texture and substrat

WRB-PL0O4 | Zapr yn | 51°14'45" N, 1711'51" E | IILV (he, sl) SiL (UE1)
skeleto sand fractions silt fractionsclay sum of fractions
Horizon Depth >2 mm 2.0-| 1.0-| 0.5-]0.254 0.1-| 0.05-| 0.02-| < sand | silt clay Text.
cm 1.0| 0.5|0.25| 0.1 |0.05| 0.02|0.002| 0.002 class
% % %
Ah -7 0 0 1 1 3 14 | 39 29 14 |18 68 14 SiL
Ap -16 0 0 0 1 2 16 | 39 23 20 |18 62 20 SiL
ABw(1) |-30 0 0 0 1 1 16 | 39 23 20 |18 62 20 SiL
ABw(2) |-42 0 0 0 0 1 17 | 39 23 20 |18 62 20 SiL
BE -60 0 0 1 1 1 16 | 39 26 17 |18 65 17 SiL
Bt -82 0 0 0 0 1 16 | 43 23 17 |17 66 17 SiL
BtC(1) |-100 |0 0 0 1 2 17| 45 20 16 |19 65 16 SiL
BtC(2) |-137 0 0 0 1 3 22| 44 16 14 |26 60 14 SiL
C -180 0 0 0 1 5 24| 41 15 14 |30 56 14 SiL
inter-lam)121-1260 0 0 1 2 22 | 46 16 14 |24 62 14 SiL
lamella | 126-128) 0 0 2 3 19 | 40 18 18 |24 58 18 SiL
DeptH pH CaCQ| H-Ac| Ca&’ [Mg”™ | K* | Na" | Sum | ECEC ECECl BS
Horizon) .y HO | KCl | % cmolc k@' of fine earth cmgllgykg %
Ah -7 6.3 5.5 0 0.13 7.60| 2.35 0.91 0.1p 11.0 11.1 99
Ap -16 |6.1 5.3 0 0.07 6.40 181 0.59 0.16 9.0 9.0 99
ABw(1)|-30 (6.0 5.2 0 0.13 6.00f 158 0.37 0.1p 8.1 8.2 41 |98
ABw(2)|-42 |6.1 54 0 0.13 6.08/ 154 0.25 0.1p 8.0 8.1 41 |98
BE -60 |6.2 54 0 0.07 576/ 162 0.15 0.14 7.7 7.7/ 6 4 99
Bt -82 |6.8 |6.2 0 0 6.00| 1.64/ 0.16 0.16 8.0 8.0 47 100
BtC(1) |-100 | 7.2 6.2 0 0 6.000 148 0.15 0.1y 7.8 7.8(49 100
BtC(2) |-137 | 6.9 6.1 0 0 544/ 114 0.14 0.16 6.9 6.9(49 100
C -180 (7.1 |62 | O 0 480 1.18 0.14 0.14 6.3 6.3 100
Horizon| PePI| Co | No | o | Fe | Far | o ime | Alo [veFavAL PP""|‘”t a};’a"iab'iﬂg
cm % mg kg mg kg'| % mg kg® of fine earth
Ah -7 2,50 |0.179| 14.0| 1500 3500 0.43 895 0.16 49 | 8 32{190
Ap -16 1.12 | 0.062| 18.1| 1475 4530 0.33 943 0.17 17| 01 2 |157
ABw(1) |-30 ]0.92 | 0.041| 22.4| 1350 4520 0.30 920 0.16 |22 76 127
ABw(2) |-42 0.85 na - 1425 4270 0.33 943 0.17 7 62 (118
BE -60 0.38 na - 1575 3260 0.48 820 0.16 na ng na
Bt -82 0.13 | na - 1400| 4530 0.31 745 0.14 na na na
BtC(1) |-100 | 0.09 | na - 1150 4270 0.27 640 0.12 na| na na
BtC(2) |-137 | 0.06 | na - 988 | 4530 0.22 565 0.11 na| na na
C -180 | 0.05 na - 775 | 396Q 0.20 458 0.08 na ng a n
Debth Bulk Water saturation at pF:
Horizon | ~°P™"| density| 0.0 | 04 | 1.0 15| 18] 20] 23 2§ 2.7
cm | gent % of volume
Ap -16 1.47 46.1 44.6 44.5 43.4 40.8 38.8 36.1 34.832.6
ABw -42 1.53 42.2 41.0 40.7 40.6 39.4 27.9 355 034.|31.3
BE -60 1.46 47.3 45.7 44.9 44.6 43.0 40.3 36.2 32.[30.0
Bt -82 1.42 48.7 47.4 47.1 45.3 42.6 40.4 36.5 33.827.2
BtC -100 1.53 51.4 49.8 49.1 47.9 46.1 44.3 39.9 .936(30.1
C -180 1.37 54.5 51.4 50.0 47.9 46.2 43.9 40.( 34.280.3

U
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Profile ID: W RB-PL0O5
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

Krakowiany, Trzebnica Hills, SW Poland
(25 km north of Wroclaw)
515'56.4" N, 1711'42.9" E
MAAT 8,2C, MAP 610 mm, MLGP 220 days
summit of small hill in a medium-gradient sloping land (end-
moraine hills of Warta glaciation [Saale —Warthe/Riss
2/Moscow/late lllinoian] covered with Vistulian loess);
soil profile is located in a small loess/sand opencast
sloping
west
190 m above sea level
currently not ploughed periphery of arable field; graslses a
perennial plants

Parent material (substrate): eroded residuum of loess on glacio-fluatdlesirsands

WRB 2006/7:

Brunic Regosol (Hypereutric, Arenic)
[developed of sandy loam on sand interstratified with sandy
loam]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Ah

0-6

grayish brown (10YR 4-5/3) sandy loam; few fine gravels,
rounded and subrounded; granular structure, weak, fine;
consistence very friable (moist); many fine and medium roots;
gradual boundary

Ap

6-19

grayish brown (10YR 4/3) sandy loam; few fine gravels, roung
and subrounded; granular structure, weak, fine to medium;
consistence very friable (moist); common fine and medium rog
clear smooth boundary

led

tS;

Bw

19-45

brownish yellow (10YR 6/8) loamy (medium) sand; few fine
gravels, rounded and subrounded; very weak, fine
granular/subangular structure; consistence very friable to loos
(moist); few fine roots; no carbonates, no redoximorphic featu

[€S

BC

45-75

brownish yellow (10YR 6/6) medium sand; few fine gravels,
rounded; no stratification, single-grained; consistence loose
(moist); few fine roots; no carbonates, no redoximorphic featu

(€S

75-110

pale yellow (10YR 8/3) medium sand with few thin (3-10 mm
loamy bands, strong brown (7.5YR 5/8); very few fine gravels,
rounded; single-grained and loose (moist), or massive in loam
bands; very few fine roots; few reductomorphic mottles; no
carbonates

Cg2

110-135

brownish yellow (10YR 6/6) medium sand with abundant, str
brown (7.5YR 5/8), thin (10-15 mm) loamy bands; many fine
gravels, rounded and subrounded; single-grained and loose
(moist), and massive in loam bands; few reductomorphic mott
no carbonates; roots absent or very few; clear wavy boundary

bng

€s;

C3

135-160

pale yellow (10YR 8/3) medium sand with very few, strong b
(7.5YR 5/6), very thin (3-5 mm) loamy bands; few to common
fine gravels, rounded and subrounded; single-grained and loo
(moist); no roots, carbonates, and redoximorphic features; cle
wavy boundary

own

se
ar

C4

160+

gravelly coarse sand, single-grained and loose (moist)

Date of description: 2011-04-19
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Results of soil analysis

Profile ID Location Coordinates Soil unit (WRB 2006/7) | Soil texture and substrate
(WGS1984)
WRB-PLO5 | Krakowiany | 5%15'56" N, br RG (he, ar) SL/LS/S (UG2)
17°11'43" E
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-| 1.0-| 0.5-|0.254 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5]0.25| 0.1 | 0.05| 0.02 | 0.002| 0.002 class
% % %
Ah -6 2 3 10 |32 |15 | 7 18 12 4 |66 30 4 SL
Ap -19 3 3 10 |34 | 15| 8 12 13 7 |68 25 7 SL
Bw -45 2 3 14 148 | 18] 3 5 5 4 |86 10 4 LS
BC -75 3 4 13 |51 20| 5 2 2 4 192 4 4 S
Cgl -110 |1 2 9 45| 30| 6 2 3 3 (92 5 3 S
Cg2 -135 | 17 5 131 33 11| 9 13 10 6 |71 23 6 cSL
C3 -160 |5 7 36 | 50| 3 1 0 1 3 |96 1 3 mS
DeptH pH CaCQ| H-Ac| Ca&’ [Mg”™ | K* | Na" | Sum | ECEC ECECl BS
Horizon ., HO | KCI | % cmolc kg of fine earth cm(?llacykg %
Ah -6 5.7 4.8 0 044 | 272 1.04 0.28 0.1p 4.2 4.6 - 90
Ap -19 |55 |46 0 0.38 | 240 0.6 0.12 0.12 3.3 3.7]- 90
Bw -45 6.3 |54 0 0.13 1.60f 051 0.10 011 23 24| - 95
BC -75 |65 |5.6 0 0.07 144 047 0.07 013 21 2.2| - 97
Cgl -110| 6.5 | 5.7 0 005| 152 046 0p8 012 22| 2 2.]- 98
Cg2 -13516.3 | 54 0 005| 232 066 0P8 014 32 3 3.]|- 98
C3 -160 | 5.9 | 5.1 0 0.13 144 047 0.09 015 22 2.3 - 94
Horizon| DEPIN| Con | N | o | Fe | Far | oo | Al [sFarAL PP"T”t alz’a""f‘b'iﬂg
cm % mg kg mg kg'| % mg kg' of fine earth
Ah -6 1.9 0.121| 15.7 | 555 | 1350 0.41 590, 0.09 19 37| 427
Ap -19 1.0 0.062| 16.2| 488 | 1390 0.35 595 0.08 45 92(53.9
Bw -45 0.09 | na - 325 | 695 | 0.47 535| 0.07 39 85 339
BC -75 |0.04 | na - 200 | 460| 0.43 465| 0.06 na na na
Cgl -110 [ 0.02 | na - 88 395| 0.22 342 0.04 na ng a n
Cg2 -135 | 0.04 | na - 273 | 940| 0.29 435 0.06 na nd na
C3 -160 | 0.06 | na - 100 | 230| 0.43 287 0.03 na ng a n
_ Depth Bulk_ Water saturation at pF:
Horizon density| 00 | 04 | 10| 15| 18] 20] 23 2.5 2.7
cm | gent % of volume
Ah -6 na na na na na na na na na na
Ap -19 1.22 43.9 42.1 40.1 33.0 25.6 21.2 18.6 16.412.9
Bw -45 1.59 36.4 35.4 33.5 22.2 13.6 10.7 8.3 7.1/ .0 6
BC -75 1.70 38.3 36.3 35.4 20.9 12.6 10.6 8.8 77| .8 6
Cgl -110 1.54 30.6 27.2 26.4 24.0 19.6 15.1 10.8 9 7.|5.7
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Profile ID: WRB-PL06
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

W gréw, Trzebnica Hills, SW Poland
(25 km north of Wroclaw)
515'22.6" N, 1713'42.2" E
MAAT 8,2C, MAP 610 mm, MLGP 220 days
upper hill-slope in a medium-gradient sloping land (end-moraine
hills of Warta glaciation [Saale —~Warthe/Riss 2/Moscow]
covered with Vistulian loess);
soil profile is located in a small sand opencast
gently sloping
south
175 m above sea level
currently not ploughed periphery of arable field; graslses a
perennial plants

Parent material (substrate): residuum of loess on glacio-fluviafistiggravelly)sands

WRB 2006/7:

Haplic Cambisol (Ruptic, Hypereutric) +Arenic (?)
[developed of silt loam on gravelly loam over stratified sands
and gravelly sands]

3¢



40

[ 1 ' /0o ]

Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Ah

0-8

grayish brown (2.5YR 4-5/2) silt loam; very few fine gravels,
rounded; granular structure, strong, fine to medium; many
earthworm casts; consistence friable (moist); many fine roots;
gradual boundary

AB

8-17

brown (2.5YR 5/4) silt loam; very few fine gravels, rounded;
subangular blocky structure, strong, medium; consistence fria
(moist); few silt-clay coatings; common fine roots; gradual
boundary

ble

Bw

17-36

brownish yellow (2.5YR 6/8) gravelly loam — loess mixed with
glacio-fluvial sand and gravel; common fine gravels (glacial),

rounded and subrounded; strong, coarse angular blocky struc
consistence friable (moist); common fine roots; no carbonates
clay coatings and redoximorphic features; clear smooth bound
at the contact — larger concentration of coarse gravel

ture;

lary;

2C1

36-60

brownish yellow (10YR 6/8) sand stratified with strong brown
(7.5YR 5/8) gravelly loamy sand or sandy loam; common fine
coarse glacial gravels, rounded or subrounded; strong, mediu
angular and subangular blocky structure; consistence friable
(moist); few fine roots; no carbonates, no redoximorphic featu
clear smooth boundary

to
m

(€S,

2C2

60-115

pale yellow (5Y 8/2) sand stratified with strong brown (10YR
6/8) loamy sand or sandy loam; few fine to coarse glacial grav
rounded; sand layers are single-grained and loose; loamy ban
have weak to moderate, medium angular blocky structure and
friable consistence (moist); few fine roots; no carbonates, no
redoximorphic features; clear smooth boundary

els,
ds

2C3

115-150

few fine gravels; single-grained and loose (moist); no carbon
no redoximorphic features; roots absent or very few

pale yellow (5Y 8/2) sand with few very thin, brown loamy b%lnds;

€s,

Date of description: 2011-04-20
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Results of soil analysis

Profile ID Location | Coordinates (WGS1984) Soil UWERB 2006/7) | Soil texture and substrat

WRB-PL06 | Wgréw | 5P15'23” N, 1711'42" E | ha CM (rp, he) (+ar) SiL/L/S (UE1/UG2)
skeletor sand fractions silt fractions clay sum of fractions

Horizon Depth >2 mm 2.0-/1.0-| 0.5-0.259 0.1-| 0.05-| 0.02-| < sand silt clay Text.

cm 1.0 | 0.5]0.25| 0.1 | 0.05| 0.02 | 0.002| 0.002 class
% % %

Ah -8 1 1 3 10 | 10 | 13| 35 22 6 |37 57 6 SiL

AB -17 1 1 3 9 9 17 | 32 19 11 |38 51 11 SiL

Bw -36 19 6 9 10 | 5 7 30 14 19 |37 44 19 L

2C1 -60 26 9 28 | 42| 10| 2 0 3 7 |90 3 7 cS

2C2 -115 | 13 11 | 26| 39| 17| 1 1 2 3 |94 3 3 cS

2C3 -150 |1 9 241 30| 16| 15| 1 2 3 |94 3 3 cS

DeptH pH CaCQ| H-Ac| Ca&’ [Mg”™ | K* | Na" | Sum | ECEC ECECl BS
Horizon ., HO | KCI | % cmolc kg of fine earth cmgllgykg %
Ah -8 5.4 4.7 0 0.26 4.48 1.50 0.33 0.116.42 6.68 96
AB -17 |6.0 5.6 0 0.23 6.40 1.48 0.20 0.158.23 8.46 77 97
Bw -36 |6.1 55 0 0.13 6.00 1.7 0.22 0.148.11 8.24 43 98
2C1 -60 |62 |56 | O 0.10 3.60 1.15 0.14 0.125.01 |5.11 98
2C2 -11516.1 |52 | 0 0.132.00 0.8§ 0.0§ 0.113.07 |3.20 96
2C3 -150/58 |53 | 0 0.151.28 0.63 0.0 0.102.07 |2.22 93
Plant available
Horizon | PEPI| Cog | Ne | oy | P& | P& | g o | Alo eFeHAlo—p g0
cm % mg kg mg kg’ % mg kg® of fine earth
Ah -8 2.14 |0.115| 18.6 | 1513 2690 0.56 933 0.17 26 77|58
AB -17 1.04 |0.032| 33.0| 1088 3340 0.33 843 0.14 18] 9 3 |112
Bw -36 |0.37 | na - 1100| 5620 0.20 1050 0.16 17 30| 9 14
2C1 -60 0.09 na - 738 | 2880 0.26 418 0.08 na ng na
2C2 -115 | 0.04 | na - 700 | 4410 0.16 232 0.06 na ng na
2C3 -150 | 0.03 | na - 400 | 1790 0.22 142 0.03 na ng na
Debth Bulk Water saturation at pF:
Horizon | ~°P™| density| 0.0 | 04 | 1.0 15| 18] 20] 23 2§ 2.7
cm | gent % of volume
Ah -8 na na na na na na na na na na
AB -17 1,20 52,0 49,8 49,8 44,2 38,9 35,8 33,6 32,87,7
Bw -36 1,46 43,9 42,7 42,0 40,7 37,9 35,5 32,2 29,48,2
2C1 -60 1,72 40,6 39,6 39,0 37,6 35,6 33,9 31,7 829,27,1
2C2 -115 | 1,79 33,9 32,5 31,1 22,0 16,8 15,0 13,2 ,012|11,0
2C3 -150 | 1,70 35,3 32,7 30,8 21,3 13,3 10,7 8,8 7,770

U
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Profile ID: WRB-PLO7

Location: Wroc aw-Paw owice, the Silesian Lowland (the @it Plain),
SW Poland (at the northern border of town Wroclaw)

Coordinates: 510°23.0” N, 1706’03.0” E

Climate: MAAT 8,4C MAP 580 mm, MLGP 225 days

Topography: glacial plain

Slope gradient: level to nearly level

Elevation: 126 m above sea level

Land use, vegetation: currently not ploughed arable field; grasses, peremismbpid
shrubs

Parent material (substrate): cover sands and loam on glacial till (graracheof Odra
glaciation [Saale-Drenthe/Riss 1/Dnepr/early lllinoian])

WRB 2006/7: Stagnic Cutanic Albeluvisol (Abruptic, Hypereutric)
[developed of sandy loam on sandy clay loam]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Ap

0-26

dark yellowish brown (10YR 4/3)* fine sandy loam; common coars
gravel, subrounded or partly angular; granular to subangular block
structure, strong, coarse; common earthworm casts; friable consis
(moist); many fine and medium roots; few fine charcoals; clear sm
boundary; stone line at the contact, some stones polished by wind

5e
y

tence

ooth

EBwg

26-37

brownish yellow (10YR 6/8) fine sandy loam; few coarse gravel,
subrounded; angular and subangular blocky structure, strong, fine
medium; friable consistence (moist); common fine and medium ro
many Fe coarse mottles, very few Fe-Mn soft concentrations

DLS;

Eg/Btg

37-50

brownish yellow (10YR 6/8) sandy clay loam vertically disgewith
many albeluvic (6/10 G) tongues with sandy-loamy infillings; very
rounded gravels; angular blocky to prismatic structure, strong, co3
firm consistence (moist); common fine and medium roots, only alo
tongues; clay cutans on most pedfaces; Fe mottles along tongues
few, very fine Fe-Mn soft accumulations

ew
rse;

ng

- very

2Btgl

50-75

brownish yellow (10YR 6/7) sandy clay loam vertically disdeit
common albeluvic (6/10 G) tongues with sandy infillings; prismatic
structure, strong, coarse; firm to very firm consistence (moist)fifew

and medium roots, only along tongues; clay cutans on all pedfaces;

mottles along tongues; very few, fine Fe-Mn soft accumulations;
carbonates absent

2Btg2

75-95

brownish yellow (10YR 6/7) sandy clay loam vertically disdeit
few albeluvic (6/5 GY) tongues; prismatic to angular structure, strg
coarse; firm to very firm; few fine and medium roots, only along
tongues; clay cutans on most pedfaces; very few, very fine Fe-Mn
accumulations; carbonates absent

nga

soft

2BtCg

95+

brownish yellow (10YR 6/7) sandy clay loam vertically disgegtth
very few albeluvic tongues (6/5 GY); angular structure, strong, coa
firm to very firm; clay cutans on some pedfaces; few to common, f
Mn soft accumulations; carbonates absent in soil matrix, effervesg

Arse;
ne
ence

visible only on a few coarse segregations

Date of description: 2011-04-01

* Note: the thick Ap horizon had in spring the coldil@YR 3/3in some sites and fulfilled the
requirements ofnollic horizon.
The soil is thereforéuvic Stagnic Phaeozem (Abruptic) (+Glossalbic?)

43



44

/00 ]

Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PLO7 | Wroc aw-Paw owice| $510'23" N, | stct AB (ap, he) SL/SCL (UG1)
17°06'03" E
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-| 1.0-| 0.5-|0.254 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5]0.25| 0.1 | 0.05| 0.02 | 0.002| 0.002 class
% % %
Ap -26 10 3 10 |20 | 30| 8 9 13 7 |71 29 7 FSL
EBwg |-37 5 6 11 | 19| 25| 10| 8 13 9 |70 21 9 FSL
Eg/Btg |-50 2 2 5 121 21| 9 6 13 32 |49 19 32 SCL
2Btgl |-75 3 2 5 11 ] 19| 14| 5 14 30 |51 19 30 SCL
2Btg2 |-95 2 2 5 121 22| 10] 8 13 28 |51 21 28 SCL
2BtCg |[-120 |2 2 5 13| 22| 11| 7 14 27 |52 21 27 SCL
DeptH pH CaCQ| H-Ac| Ca&’ [Mg”™ | K* | Na" | Sum | ECEC ECECl BS
Horizon) .y HO | KCl | % cmolc k@' of fine earth cmgllgykg %
Ap -20 |58 |5.1 0 0.39 | 3.30] 0.77 0.23 0.12 44 4.8 92
EBwg |-35 |6.2 |55 0 0.32 | 360 093 0.11 015 48] 1 5. 94
Eg/Btg |-50 | 6.4 | 5.7 0 015 | 920 237 0.18 0.17 11421 38 99
2Btgl |-70 |6.7 | 6.1 0.2 ] 01 8.80 230 0.18 0.18 11516 39 99
2Btg2 |-90 |6.2 | 5.3 0 015 | 760 22% 0.1 0.15 10.204 |37 99
2BtCg |-110| 6.5 | 5.9 0 032 | 8.1 291 0.0 0.20 11518 |44 97
Plant available
Horizon | PEP| Co | N | o | F& | P fpope | Ao lre )l P ] K | Mg
cm % % % mg kg of fine earth
Ap -20 1.38 | 0.082| 16.8 na na - na - 38 87 73
EBwg -35 0.43 na - na na - na - 18 27 75
Eg/Btg |-50 0.18 | na - na na - na - na na na
2Btgl -70 0.11 na - na na - na - na na na
2Btg2 -90 0.11 na - na na - na - na na na
2BtCg |[-110 | 0.12 | na - na na - na - na na na
Debth Bulk Water saturation at pF:
Horizon | ~°P™"| density| 0.0 | 04 | 1.0 15| 18] 20] 23 2§ 2.7
cm | gent % of volume
Ap -20 1.66 35.9 34.5 34.3 32.7 29.8 27.7 25.5 22.21.7
EBwg -35 1.91 30.5 29.2 29.0 27.9 26.2 24.6 22.% .020(18.7
Eg/Btg -50 1.83 42.2 41.2 40.8 39.8 38.8 37.7 35.633.0 31.6
2Btgl -70 1.74 40.3 39.1 38.8 38.0 36.9 35.9 34.832.33 |31.1
2Btg2 -90 1.69 40.7 39.0 38.7 37.7 36.3 33.2 27.91.72 |19.7
2BtCqg -110 1.66 38.2 36.9 36.7 35.9 34.4 32.0G 27.822.5 20.2
Dominant minerals in a clay fraction™:
EB (20-35 cm): I-S**, [**, S*, K*;
Btg (42-60): S**, I-S**, I*, K*,
3| —illite, S- smectite, I-S — mixed layered #ismectite, K — kaolinite, Sp — serpentinite, Quartg, *-**

relative abundance



[ 1 ' /0o ]

Profile ID: WRB-PL08

Location: Wroc aw-Paw owice, the Silesian Lowland (the @it Plain),
SW Poland (at the northern border of town Wroclaw)

Coordinates: 510°'19.9” N, 1706’06.8” E

Climate: MAAT 8,4C MAP 580 mm, MLGP 225 days

Topography: glacial plain

Slope gradient: level to nearly level

Elevation: 126 m above sea level

Land use, vegetation: currently not ploughed arable field; grasses, peremismbpid
shrubs

Parent material (substrate): thin cover sands and sandy loams on gjlégraluind moraine
of Odra glaciation [Saale-Drenthe/Riss 1/Dnepr/early lllinoian])

WRB 2006/7: Stagnic Cutanic Albeluvisol (Abruptic, Hypereutric)
[developed of sandy loam on sandy clay loam]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Ap

0-30
(-40)

dark yellowish brown (10YR 4/3)* fine sandy loam; few coarse gra
subrounded; granular to subangular blocky structure, strong, coar:
friable consistence (moist); common earthworm casts; many fine &
medium roots; few fine charcoals; clear wavy boundary; non-
continuous gravel-line at the contact

vel,
5e;
ind

EBwg

30-45
(-50)

brownish yellow (10YR 6/8) fine sandy loam; few fine gravel,
subrounded; angular and subangular blocky structure, strong, me
to coarse; friable consistence (moist); common fine and medium r
many Fe coarse mottles, very few Fe-Mn soft concentrations alth
fine nodules

dium
DOtS;
Fe-

Eg/Btg

45-65

brownish yellow (10YR 5-6/8) sandy clay loam vertically disge

with albeluvic (7/10 G) tongues with sandy-loamy infillings; angular

blocky to prismatic structure, strong, coarse; firm consistence {mo
common fine and medium roots, along tongues; clay cutans on m¢
pedfaces; Fe mottles along tongues; very few, very fine Fe-Mn sof
accumulations

st
DSt
t

2Btgl

65-75

brownish yellow (10YR 6/8) sandy clay loam vertically disdectit
common albeluvic (7/10 Y) tongues with sandy infillings; prismatic
structure, strong, coarse; firm consistence (moist); few fine and mq
roots, only along tongues; clay cutans on all pedfaces; Fe mottles
tongues; very few, fine Fe-Mn soft accumulations; carbonates abs

along
ent

2Btg2

75-110

brownish yellow (10YR 5-6/8) sandy clay loam vertically disdect
with common albeluvic tongues (6/5 GY); prismatic to angular
structure, strong, coarse; firm to very firm; few fine and medium rg
only along tongues; clay cutans on most pedfaces; common, very
Fe-Mn soft accumulations; carbonates absent

ots,
fine

2BtCg

110+

brownish yellow (10YR 5-6/7) sandy clay loam vertically disdect
with few albeluvic tongues (6/5 GY); angular structure, strong, coa
firm; clay cutans on some pedfaces; common, fine Fe-Mn soft
accumulations; no carbonates

rse;

Date of description: 2011-04-01

* Note: the thick Ap horizon had in spring the coldidYR 3/2in some sites and fulfilled the
requirements afmollic horizon.
The soil is thereforéuvic Stagnic Phaeozem (Abruptic) (+Glossalbic?)
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Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PLO8 | Wroc aw-Paw owice| $510°20" N, | stct AB (ap, he) SL/SCL (UG1)
17°06'07" E
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-/1.0-| 0.5-0.257 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5]0.25| 0.1 | 0.05| 0.02|0.002| 0.002 class
% % %
Ap -30 5 3 9 20 | 27 | 12| 7 15 8 |70 22 8 FSL
EBwg |-45 5 4 9 18 | 25| 8 10 16 11 |63 26 11 FSL
Eg/Btg |-55 1 2 6 13| 21| 12| 5 13 28 |54 18 28 SCL
2Btgl |-75 0 2 6 14 | 20| 12| 6 10 30 |54 16 30 SCL
2Btg2 |-110 | O 2 4 16 | 22| 13| 4 12 27 |57 16 27 SCL
Depth pH CaCQ| H™-Ac | C&* [Mg™ | K* | Na’ | Sum | ECEC| ECEC| BS
. <1
Horizon ., HO | KCI | % cmolc kg of fine earth cm((:)llgykg %
Ap -30 |55 |47 |0 1.38 | 2.80] 0.77 0.22 0.08 3.9 5.3 74
EBwg |-45 |59 |51 | O 0.46 | 3.200 0.93 0.13 0.09 44 4.8 90
Eg/Btg |-55 |6.3 |57 | O 0.18 | 7.60 197 0.19 0.14 09.9]10.1 |36 98
2Btgl |-75 |6.2 |56 | O 035 | 7.68 242 0.23 0.16 10.50.8 |40 97
2Btg2 |-110|65 |59 | O 0.18 | 840 2.3 0.6 016 1114 |38 98
Plant available
Horizon | PP Cora | Ne oy | F& | Far [ e e | Alo e bl TP | K | Mg
cm % % % mg kg of fine earth
Ap -30 0.72 | 0.038] 18.8| na na - na - 45 11§ 45
EBwg -45 0.36 na - na na - na - na na na
Eg/Btg |-55 0.31 na - na na - na - na na na
2Btgl -75 0.12 na - na na - na - na na na
2Btg2 -110 | 0.11 | na - na na - na - na na na
Depth Bulk_ Water saturation at pF:
Horizon density| 00 | 04 | 10| 15| 18| 20] 23 2.5 2.7
cm | gent % of volume
Ap -30 1.79 30.0 29.2 29.1 28.2 26.6 25.0 23.0 20.619.9
EBwg -45 1.85 28.3 27.6 27.1 26.5 25.6 24.3 22.3 .120(18.9
Eg/Btg -55 1.84 40.4 37.8 37.3 35.4 33.0 30.9 28.425.6 24.6
2Btgl -75 1.70 37.9 37.1 36.7 35.9 34.8 33.8 32.09.82 |28.8
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Profile ID: WRB-PL09

Location: Wroc aw-Psie Pole, the Silesian Lowland (the idda Plain),
SW Poland (at the north-western border of town Wroclaw)
Coordinates: 509'02.7” N, 1709'06.0” E
Climate: MAAT 8,5C MAP 560 mm, MLGP 225 days
Topography: glacial plain
Slope gradient: level to nearly level
Elevation: 132 m above sea level
Land use, vegetation: currently not ploughed arable field; grasses and perentsal pla

Parent material (substrate): thin cover sands (fluvial + eolian) onlgiddground
moraine of Odra glaciation [Saale-Drenthe/Riss 1/Dnepr/early
lllinoian])

WRB 2006/7: Stagnic Cutanic Albeluvisol (Abruptic, Hypereutric, Epiarenic)
[developed of sand on sandy clay loam]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Ap

0-35

dark yellowish brown (10YR 4/2) fine sand; few fine to coarse gra
subrounded; granular structure, weak to moderate, medium; very
consistence (moist); common earthworm casts; many fine and me
roots; few fine charcoals; few fine lime lumps; abrupt smooth bour

vel,
friable
dium
dary

EBw

35-45

dark yellow (2.5Y 6/3) loamy fine sand, few fine to coarse gravel,
subrounded; very weak subangular blocky structure; loose to very
friable (moist); few earthworm casts; common fine roots; gradual
boundary

Eg

45-55

pale yellow (2.5Y 7/4) loamy fine sand, few fine gravel, subround
single grained to very weak subangular blocky structure; loose to
friable (moist); few earthworm casts; common fine roots; common
Fe-Mn soft concentrations

ed;
very
fine

Eg/Btg

55-65

common pale yellow (2.5Y 7/4) pockets and tongues of medium
dissecting yellowish brown (10YR 5/6) sandy clay loam; sand mat
in pockets is single-grained; loamy material has angular blocky
structure, strong, medium, and firm consistence (moist); few fine r
only in tongues; clay cutans on some pedfaces; few, fine Fe-Mn s
accumulations

sand
crial

0ots,
Dft

2Btg

65-115

brownish yellow (10YR 6/5) sandy clay loam vertically (and
horizontally) dissected with common, narrow albeluvic (2.5Y 7/4)
tongues with sandy infillings; angular blocky structure, strong, mec
to coarse; friable to firm consistence (moist); very few fine roots, 0
along tongues; clay cutans on some pedfaces; Fe mottles (10YR !
along tongues; very few, very fine Fe-Mn soft accumulations; no
carbonates

lium
nly
b/4)

2BtgC

115+

brownish yellow (10YR 6/5) sandy clay loam vertically dissewith
few narrow albeluvic (2.5Y 7/3-4) tongues with sandy infillings;
angular blocky structure, strong, medium to coarse; friable to firm
consistence (moist); no roots; clay cutans on some pedfaces; Fe 1
(10YR 5/8) along tongues; few, very fine Fe-Mn soft accumulation
very weak effervescence with HCI

nottles
S,

Date of description:

2011-03-25
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Results of soil analysis

Profile ID Location

Coordinates

Soil unit (WRB 2006/7)

Soil texture and

(WGS1984) substrate
WRB-PL09 | Wroc aw - Psie Pole| #%19'03" N, | stct AB (ap, he, arp) S/ISCL (UG2/UG1)
17°09'06” E
skeletor sand fractions silt fractions clay sum of fractions

Horizon Depth >2 mm 2.0-/1.0-| 0.5-0.259 0.1-| 0.05-| 0.02-| < sand silt clay Text.

cm 1.0 | 0.5|0.25| 0.1 | 0.05| 0.02 |0.002| 0.002 class

% % %

Ap -35 3 4 11 |21 | 33| 14| 5 9 3 |83 14 3 FS
Eg -55 4 4 13 | 24| 31| 10| 6 9 3 |82 15 3 LFS
Eg/Btg |-65 2 5 18 | 29| 29| 9 3 6 1 1|90 9 1 MS*
2Btg -115 |1 2 5 22 | 23| 15| 8 19 6 |67 27 6 FSL*
2BtgC |-150 | 4 2 5 20| 27| 15| 6 8 17 |69 14 17 FSL*

* Texture of mixed soil material (sandy loam + samdlissections)

Depth pH CaCQ| H-Ac | C&* [Mg™ | K* | Na’" | Sum | ECEC| ECEC| BS
; T
Horizon ., HO | KCI | % cmolc kg of fine earth cm((:)llgykg %
Ap -35 |71 |69 |01 | O 3.20| 0.60 0.30 0.1p 4.3 4.3 100
Eg 55 |74 |7 0 0 3.04] 049 0.16 0.09 3.8 3.8 100
Eg/Btg |-65 | 7.2 | 6.8 0 0 2.08/ 047 0.11 008 27 2.7 100
2Btg |-115|7.4 | 6.9 0 0 2.88) 052 0.15 010 3.7 3.7/61 100
2BtgC |-150| 7.2 | 6.7 | 0.2 0 432 091 0.18 009 5.5/ 5 5. |32 100

Plant available
Horizon | PPN Cora | Ne oy | F& | Far [po e | Alo e kTP | K | Mg
cm % % % mg kg of fine earth
Ap -35 0.85 | 0.06 | 141| na na - na - 152 221 14
Eg -55 0.21 na - na na - na - 25 31 39
Eg/Btg |-65 0.08 | na - na na - na - na na na
2Btg -115 | 0.04 | na - na na - na - na na na
2BtgC |-150 | 0.04 | na - na na - na - na na na
Depth Bulk_ Water saturation at pF:
Horizon density| 0.0 | 04 | 1.0 1.5] 18] 20/ 23 25 2.7
cm | gemt % of volume
Ap -35 151 37.2 35.7 34.8 30.1 21.8 17.2 14.5 12.111.4
Eg -55 1.67 29.3 274 26.9 22.9 17.4 14.5 11.9 9.8/8.8
Eg/Btg -65 1.82 27.9 26.0 25.9 25.0 214 19.1 18.116.1 15.0
2Btg -115 1.66 35.4 33.8 33.0 30.1 26.8 23.7 204751 |16.4
2BtgC -150 1.81 375 35.7 35.2 33.9 32.4 30.7 28.(26.3 23.8
Dominant minerals in a clay fraction®:
Eg (30-45 cm): [*** |-S** K*;
2Btg2 (100-120): I-S***, [**, K*,
| —illite, S- smectite, I-S — mixed layered #ismectite, K — kaolinite, Sp — serpentinite, Quartg, *-***

relative abundance
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Profile ID: WRB-PL10

Location: Wroc aw-Psie Pole, the Silesian Lowland (the idda Plain),
SW Poland (at the north-western border of town Wroclaw)
Coordinates: 508'57.1” N, 1709'05.9” E
Climate: MAAT 8,5C MAP 560 mm, MLGP 225 days
Topography: glacial plain
Slope gradient: level to nearly level
Elevation: 133 m above sea level
Land use, vegetation: currently not ploughed arable field; grasses and perentsal pla

Parent material (substrate): thin cover sands (fluvial + eolian) onlgiddground
moraine of Odra glaciation [Saale-Drenthe/Riss 1/Dnepr/early
lllinoian])

WRB 2006/7: Stagnic Cutanic Albeluvisol (Abruptic, Hypereutric, Epiarenic)
[developed of loamy sand on sandy clay loam]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Ap

0-30

dark yellowish brown (10YR 4/2) loamy fine sand; very few fine tg

coarse gravel, subrounded; granular structure, moderate, medium,

friable consistence (moist); common earthworm casts; many fine &
medium roots; few fine charcoals; abrupt smooth boundary

ind

Eg

30-45

pale yellow (10Y 7/4) loamy fine sand, very few fine gravel,

subrounded; very weak, fine subangular blocky structure; very friapble

(moist); common fine roots; very few, fine Fe-Mn soft concentratio
positive reaction on a, a, bipyrydyle

ns;

2Btgl

45-70

brownish yellow (10YR 5/6) sandy clay loam vertically (and
horizontally) dissected with common, narrow and wide albeluvic (2
7/4) tongues with sandy infilling; angular blocky structure, strong,
medium to coarse; firm consistence (moist); very few fine roots, or
along tongues and pedfaces; clay cutans on some pedfaces; Fe n
(5YR 5/8) along tongues; few, fine Fe-Mn soft accumulations; very
weak effervescence with HCI

.5Y

ly
nottles

2Btg2

70-120

brownish yellow (10YR 5/6) sandy clay loam vertically disseaité
few, narrow albeluvic (2.5Y 7/4) tongues with sandy infilling; angu
blocky structure, strong, medium to coarse; friable to firm consiste
(moist); clay cutans on some pedfaces; Fe mottles (5YR 5/8) alon
tongues; common, fine Fe-Mn soft accumulations; very weak
effervescence with HCI

ar
nce

©

Date of description: 2011-03-25
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Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PL10 | Wroc aw - Psie Pole| #%19°03” N, | stct AB (ap, he, arn) S/ISL (UG2/UG1)
17°09'06" E
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-/1.0-| 0.5-0.257 0.1-| 0.05-| 0.02-| < sand clay Text.
cm 1.0| 0.5]0.25 0.05| 0.02|0.002| 0.002 class
% %
Ap -30 2 3 8 19 17| 6 7 5 |82 5 LFS
Eg -45 1 3 8 19 16| 5 8 7 180 7 LFS
2Btgl |-70 1 2 6 16 16| 5 6 18 |71 18 FSL*
2Btg2 |-120 |1 2 6 20 17| 5 3 13 79 13 FSL*
* Texture of mixed soil material (sandy clay loansand in dissections)
Depth pH CaCQ| H-Ac | C&* [Mg™ | K* | Na’" | Sum | ECEC| ECEC| BS
. <1
Horizon o, HO | KCl | % cmolc kg of fine earth cm((:)llgykg %
Ap 6.4 |58 0 0.22 | 2.88) 048 0.23 0.11 3.7 94
Eg 6.5 | 6.0 0 0 2.24] 061 0.13 018 3.1 100
2Btgl 6.7 |61 [ 01 ] O 480 141 0.24 014 6.6 37 100
2Btg2 |-120|6.6 | 59 | 0.1 0 416 136 0.15 0.15 538 46 100
Plant available
Horizon | PEPH| Cora | Ne | oy | Fo | Far | e e | Al e al, K | Mg
cm % % mg kg of fine earth
Ap 0.71 | 0.038| 18.6 na na - na 127 127
Eg -45 0.1 na - na na - na - 27 35.9
2Btgl -70 0.05 | na - na na - na na na
2Btg2 -120 | 0.03 | na - na na - na na na
Depth Bulk_ Water saturation at pF:
Horizon density| 00 | 04 | 10| 15| 18| 20| 2.5 2.7
cm | gent % of volume
Ap -30 1.58 35.4 33.6 32.7 29.4 23.6 20.7 14.43.5
Eg -45 1.79 29.6 275 26.9 24.4 21.3 19.1 14.43.9
2Btgl -70 1.83 34.2 32.7 32.5 30.9 28.8 26.6 51.02 |20.1
2Btg2 -120 1.75 35.6 33.5 33.1 31.0 28.3 26.( 0.7 19.3
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Profile ID: WRB-PL11
Location:

Coordinates:

Climate:

Topography:

Slope gradient:
Elevation:

Land use, vegetation:

Wroc aw-Psie Pole, the Silesian Lowland (the idda Plain),
SW Poland (at the north-western border of town Wroclaw)
508'57" N, 1709'07" E
MAAT 8,5C MAP 560 mm, MLGP 225 days
glacial plain
level to nearly level
133 m above sea level
currently not ploughed arable field; grasses and perentsal pla
partially afforested with pine

Parent material (substrate): stratified outwash (glacio-fluvealinsents of Odra glaciation

WRB 2006/7:

[Saale-Drenthe/Riss 1/Dnepr/early lllinoian])

Endostagnic (?) Arenosol (Abruptic, Hypereutric) (+Fragic?)
(+Endodensic?)
or Endostagnic Regosol (Hypereutric, Arenic)
(+Abruptic/Ruptic)

[developed of loamy fine sand over fine sandy loam]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Apl

0-20

grayish brown (10YR 4/3) loamy fine sand; very few fine gravel,

rounded; granular structure, moderate, medium; friable consistence

(moist); many fine and medium roots; common fine charcoals; few
lime lumps

Ap2

20-31

grayish brown (10YR 4/3) loamy fine sand; very few fine gravel,
rounded; granular structure, weak, medium; very friable consister
(moist); many fine roots; common fine charcoals; very few, fine lim
lumps; abrupt smooth boundary

CBw

31-42

brownish yellow (2.5Y 8/6) loamy fine sand; very few fine gravel,

rounded; very weak subangular blocky structure; loose to very friable

consistence (moist); few earthworm casts; few fine roots; veryvem,
fine Mn soft accumulations

Cg

42-65

pale yellow (2.5Y 8/3) loamy fine sand; very few fine gravel, rounded;
single-grained to very weak subangular blocky structure; loose to very

friable consistence (moist); few earthworm casts; few fine roots; fe
very fine Mn-Fe soft accumulations; clear irregular boundary

CgB(t)

65-75/85

non-continuous yellow brown (7.5YR 6/8) fine sandy loam (lamellae?)

“immersed” in pale yellow (2.5Y 7/3) loamy fine sand; platy and

angular blocky structure, moderate to strong, medium; friable to figm

ce
e

consistence (moist); very few medium roots; silt and humus coatings on

the horizontal surfaces of platy aggregates; common, fine Fe-Mn soft
accumulations; common redoximorphic mottles (2.5Y 8/3 and 10Y|R

7/8); clear sloped boundary

Cxg

80-95

yellow brown (7.5YR 7/7) medium sand; free of skeleton; platy
structure, strong, medium to coarse; firm consistence (moist); very

roots; very few humus coatings on platy aggregates; few to commpn,

fine Fe-Mn soft accumulations; very few redoximorpmmottles (7.5YH
6/8 and 10YR 7/8); no carbonates; clear sloped boundary

2Cxg

95-130

yellow brown (7.5YR 7/7) fine sandy loam; free of skeleton and coarse

sand; platy and angular blockiructure, strong, medium to coarse; f

consistence (moist); few to common, fine Fe-Mn soft accumulations;
few redoximorphic mottles (7.5YR 6/8 and 10YR 7/8); no carbonates

Date of description: 2011-03-25
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Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PL11 | Wroc aw - Psie Pole| #%19'03" N, | stn AR (ap, he) LS//SL (UG2)
17°09'07” E or: stn RG (he,ar)
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-| 1.0-| 0.5-|0.251 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0| 0.5]0.25| 0.1 | 0.05| 0.02 | 0.002| 0.002 class
% % %
Apl -20 5 2 5 16 | 30| 21| 10 14 3 |73 24 3 LFS
Ap2 -31 6 2 5 17 | 31| 22| 12 10 3 |75 22 3 LFS
BC -42 4 2 5 13 | 30| 28| 15 6 2 |77 21 2 LFS
Cg -65 2 2 5 10 | 31| 29| 15 5 3 |77 20 3 LFS
CgB(t) [-75/85| 5 0 0 1 40| 33| 13 6 7 |74 19 7 FSL
Cxg -95 <0,5 1 11 | 47| 22| 6 2 7 4 |87 9 4 MS
2Cxg |-130 | <0,5 0 0 1 25| 32| 13 14 15|58 27 15 FSL
Depth pH CaCQ| H*-Ac| C&* [Mg™ | K* | Na" | Sum | ECEC| ECEC | BS
. -1
Horizon oy HO | KCI | % cmolc kg of fine earth cm((:)llgykg %
Apl 20 |73 |72 | 65 0 49.6| 1.14 0.25 0.48 51.1 51.5 100
Ap2 31 (74 |72 | 17 0 30.00 094 0.16 033 314 314 100
BC 42 |73 |71 | 0.1 0 280 059 0.10 0.12 3.6 3.6 100
Cg -65 |7.3 | 6.8 0 0 2.00f 0.62 0.07 0.11 2.8 2.8 100
CgB(t) |-75/854.6 |3.9 0 3.60 | 3.84| 2.41| 0.16 0.183 6.5 10.1 254 |64
Cxg -95 |6.6 |5.9 0 0.05 | 2.16 1.22 0.08 0.11 3.6 3.6 99
2Cxg |-130 | 5.0 | 4.3 0 070 | 320 196 045 0.11 54| .1 6 89
Plant available
Horizon | PP Cora | Ne ooy | F& | Far [ e e | Alo el kTP | K | Mg
cm % % % mg kg of fine earth
Apl -20 1.06 | 0.077] 13.8| 825| 1505 0.55 550 0.10 21085 50
Ap2 -31 0.73 | 0.048] 15.1| 900| 1460 0.62 590 0.10 36821 30
BC -42 0.15 | na - 525 | 980 | 0.54 460 0.07 22 76 18%
Cg -65 0.07 na - 100 | 950| 0.11 285 0.03 na na na
CgB(t) |-75/85|0.18 | na - 525 | 9405| 0.06 975 0.12 na na na
Cxg -95 0.02 na - 163 | 1900 0.09 223 0.03 na na na
2Cxg -130 | 0.11 | na - 688 | 4590 0.15 562 0.09 na na na
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Profile ID: WRB-PL12
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Elevation:
Land use, vegetation:

liwice, the Silesian Lowland (the Olgca Plain), SW Poland
(10 km east of town Wroclaw)

507°21.7"N, 1713'16.5" E

MAAT 8,4C MAP 570 mm, MLGP 225 days

floodplain on the periphery of the Widawa valley at the contact
with glacial plain; wetland drained with open ditches; in spring
water stagnates in depressions on the soil surface

level

121 m above sea level

deciduous forest on formerly ploughed fields or meadows

Parent material (substrate): stratified fluvial, lacustrine and argaaierials (Holocene)

WRB 2006/7:

over glacial sediments
Thaptohistic Gleysols (Abruptic, Calcaric, Hyperhumic)
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Soil Description

Horizon| JPPer- -
symbol _quer Description
limit, cm
very humous (Lol 18.2% d.m.), dark grayish brown (7.5YR 2/3) sandy
loam; skeleton grains absent; strong, medium granular structure;
Ah 0-20 T - . :
common earthworm casts; visible activity of moles; many fine and
medium roots;
very humous (Lol 14.5% d.m.), strong brown (7.5YR 5/8) sandy loam;
Blo 20-30 |[skeleton is absent, but common are fine nodules or fragmentized Fe
nodules
light gray (N 6/1), humous (Lol 8.2% d.m.), massive loam; clear
Cr 30-45
boundary
oHab 45-55 black (10Y 2.5/1) decomposed peat stratified with light gray (N6/1
clay or marl, mean Lol of bulk horizon 9.7% d.m.
2Lm 55-70 | very pale yellow (5Y 8/2) marl
5 .
3Hab 70-85 black (7.5YR 2/1) well decomposed peat (Lol 48.7% d.m.), massiye
and sticky
dark brown (7.5YR 4/4) partly decomposed peat with wood fragments
3Heb 85-105 |(Lol 26.9% d.m.), at the contact stone line (all gravels and stones are
rounded)
4Cr 105+ light blue (5B 5/1) loamy sand; gravel and stones absent;

water table at 115 cm

Strong effervescence in reaction with HCI was observed in all listed aboxersori
(including 4Cr)

Date of description: 2011-05-25
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Profile ID: WRB-PL13

Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Elevation:

Ground water table:

Land use, vegetation:

Tyniec, Silesian Lowland (the Wroc aw Plain), SW Poland
(15 km south of town Wroclaw)
501'01.6” N, 1656'28.2" E
MAAT 8,5C MAP 580 mm, MLGP 228 days
shallow depression on a post -glacial plain;
level to nearly level
132 m above sea level
permanent ground water not observed, however, all area is
drained due to deep stagnation of surface water
arable field (wheat, barley, corn, raps, sugar beet)

Parent material (substrate): “secondary loess” (Vistulian/Wigti@n3 on remnants of

WRB 2006/7:

glacial and glacio-fluvial sediments of Odra glaciation [Saale-
Drenthe/Riss 1/Dnepr/early lllinoian]) on/over Tertiary clays
Gleyic/Stagnic Luvic Phaeozem (Episiltic, Endoclayic)
+Pachic? Molliglossic? Ruptic?

or:

Gleyic/Stagnic Luvic Chernozem (Molliglossic, Episiltic,
Endoclayic) +Voronic? Pachic? Ruptic?

[developed of silt loam on clay]
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Soil Description

Horizon
symbol

Upper —
Lower limit,
cm

Description

Apl

0-30

nearly black (10YR 2/2) silt loam; apparently n@lgiton, only fine lime lumps;
granular structure, strong, medium; many earthwchiannels and casts; friable
consistence (moist); common fine charcoals andkbragments; clear wavy boundg

Ap2

30-45

black (10YR 2/1) silt loam; no skeleton, only filme lumps; granular and
subangular blocky structure, strong, medium; comtoamany earthworm channelg
and casts; friable consistence (moist); few finarcbals; common fine roots; gradu
boundary

ABw(t,g)

45-60

dark grayish brown (10YR 3/2-3) silt loam; no skefe subangular and angular

blocky structure, strong, medium to coarse; comesmhworm channels and casts
friable consistence (moist); common fine roots; fday coatings on some pedfaces;

few, fine Fe-Mn soft accumulations and reductomarpimotties; weak effervescenc
with HCI; clear wavy boundary with common tongui#led with silty-humous
material; tongues - probably desiccation crack® vary narrow and reach the dep
110-130 cm below soil surface

Thin discontinuous layer (2-6 cm) of coarse grael, locally, coarse sand was
distinguished at the contact of silty and clayegizams (residuum of glacio-fluvial o
glacial sediments)

2BtCg

60-90

yellowish brown (10YR 5/7) clay; no skeleton; presie macro-aggregates with
angular blocky internal structure; firm to verynficonsistence (moist); common fin
roots, only in cracks between prismatic peds; claatings on most pedfaces,
accompanied by humus coatings on some pedfacdsatpsoclosed cracks); commg
fine Fe-Mn soft accumulations; common redoximorghittles; weak effervescenc
with HCI; gradual boundary

2Cg

90-115

brownish yellow (10YR 6/8}lay; no skeleton; angular blocky structure, six0
medium to coarse; firm consistence (moist); feve fioots, only between peds; clay
coatings on single pedfaces; common, fine (Fe-)bfhaccumulations; abundant
reductomorphic mottles (10Y 7/1) originally on packs; weak effervescence with
HCI; clear boundary

Very thin discontinuous layer (1-3 cm) of coarsavgd was distinguished at the
contact of horizons (residuum of Tertiary sedimait&ozdnica series)

3Cr

115+

greenish gray (10Y 7/1) adarownish yellow (10YR 6/83lay; no skeleton;
massive plastic during description; no roots, mbhe@rm channels; common, fine
Fe-Mn soft accumulations; abundant reductomorplattles (10Y 7/1) locally
covering whole surface; weak effervescence with HCI

At horizon’s upper limits start common tongues/krédesiccation cracks? ice
wedges?) filled with sandy material, in some craukous; walls of some tongues
are cemented with iron

ry

o

)l

th

r

D

D

=]

Date of description:

2008-06-25
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Results of soil analysis

Profile ID Location

Coordinates (WGS1984)

Soil UWRB 2006/7)

Soil texture and
substrate

WRB-PL13 | Tyniec

5301'02” N, 1656'28" E

gl/st Iv PH (slp, cen), or:
gl/st lu CH (mi, slp, cen)

SiL//IC (UEL/IUM2)

skeletor sand fractions silt fractions clay sum of fractions

Horizon Depth >2 mm 2.0-| 1.0-| 0.5-|0.254 0.1-| 0.05- 0.02-| < sand silt clay Text.

cm 1.0 | 0.5/0.25| 0.1 | 0.05| 0.02 |0.002|0.002 class

% % %

Apl 5-30 |15 0.8 2.25 5.6p 7.35 5 29 32 1821 61 18 SiL
Ap2 30-45 |0 0.54 1.78 5.05 6.59 8 26 34 1822 60 18 SiL
ABw(g) |45-55 |0.5 0.49 0.98 4.0p 4.54 9 29 31 2119 60 21 SiL
2Btg 60-80 | O 0.03 0.10 0.5 1.30 6 11 28 538 39 53 C
2Cl 90-115| 0 0 0 0.05 0.9 8 17 26 4819 43 48 C
2Cr 115-12%0 0.13] 0.85| 2.02 2.00 6 9 27 53 |11 36 53 C

Depth pH CaCg H"-Ac | C&" [ Mg®*| K* | Na’ | Sum | ECEC| ECEC | BS
. <1
Horizon .y HO | KCI | % cmolc kg of fine earth cm((:)llgykg %
Apl 5-30 |76 |69 | 1.0 0 8.600 1.03 0.47 035 105 510. 100
Ap2 30-45 |80 |73 | 1.2 0 104 0.72 0.2 050 11.8 .811 100
ABw(g)|45-55 |78 |71 | 05 0 760 092 0.20 033 9.1 9.1 100
2Btg |60-80 |79 | 7.0 | 0.6 0 11.2 2.11 0.15 043 139391 | 26.2 100
2CI 90-115(8.0 | 7.2 | 04 0 9.80 [3.16 | 0.27 0.43]| 13.7| 137 100
2Cr 115-12%/9 [6.9 |0.8 0 9.00 [3.85 ] 0.32 042] 136 | 13.6 100
Plant available
Horizon| PEP| Cog | Nl o)y 1 F& | Fa o e | Alo o Al P | K | Mg
cm % % % mg kg of fine earth
Apl 5-30 2.3 0.142| 16.2| na |na na na na na na na
Ap2 30-45 | 1.9 0.097] 19.5| na |na na na na na na na
ABw(g) |45-55 |1.3 0.058 22.3| na |na na na na na na na
2Btg 60-80 | 1.3 na - na [na na na na na na na
2Cl 90-115| 0.8 na - na [na na na na na na na
2Cr 115-12%.8 na - na |na na na na na na na
Dominant minerals in a clay fractiorr:
Ap2 (30-45 cm): [-S***, |** K*;
2Btg (60-80 cm): S**, |-S**, |** K*.
®| —illite, S- smectite, I-S — mixed layered #ismectite, K — kaolinite, Sp — serpentinite, Quartg, *-***

relative abundance
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Profile ID: WRB-PL14
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

Przemi éw, massif of the Mourt a, SW Poland
(35 km north of Wroclaw)
561'11.9” N, 1647'02.3" E
MAAT 6.5C, MAP 650 mm, MLGP 220 days
middle slope of a medium-gradient hill (Caledonian serpentinite
uplifted during Variscan/Hercynian and Alpine orogeny, two-
fold affected by Pleistocene glaciation, and finally covered with
Vistulian loess);
soil profile demonstrated in a small quarry
gently sloping to sloping
north-west
260 m above sea level
plantation forest, PRias sylvestrisand Oak Quercus
robur), 40 years old

Parent material (substrate): thin loess sediments on serpentinite

WRB 2006/7:

Leptic Cambisol (Ruptic, Dystric, Skeletic) (+Siltic?)
[developed of silt loam on highly skeletal silt loam and clay over
serpentinite outcrops]
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Soil Description
Horizon | UPPer- .
Lower Description
symbol limi
imit, cm

Oi 3-2 partly decomposed needles, oak leaves and grasses; occupied by

Oe 2-0 fungal hyphae (“moder”)

Ah 0-3 black (10YR 2/2) silt loam (loess); no skeleton fragments; gra
structure, weak, fine to medium; consistence very friable (moist);
many fine and medium roots; gradual boundary

ABw 3-9 dark grayish brown (10YR 3/2) silt loam; no skeleton fragmen
granular structure, weak, fine to medium; consistence very friable
(moist); common fine and medium roots; gradual boundary

Bw 9-21 strong brown (7.5YR 5/6) silt loam; few angular fragments of
serpentinite; granular and subangular blocky structure, weak to
moderate, medium to coarse; friable consistence (moist); common
fine and medium roots; clear boundary

2BwC 21-35 brown (7.5YR 5/4) silt loam (recognizable larger clay content

or plasticity); abundant medium to coarse, angular fragments of

Bw/2C? serpentinite, slightly weathered; subangular blocky structure,
moderate, fine to medium; friable consistence (moist); few fine
roots; clear irregular boundary

2B(t)C 35-80 strong brown (7.5YR 4/4) clay loam and clay (recognizable
plasticity) only in interstices between serpentinite angular
fragments; thick clay coatings on the most rock fragments; fev
fine roots

2CR 80-115 | cryogenic serpentinite saprolite; dominant slightly weathered
angular rock fragments; fine earths only in some interstices,
mostly as coatings

2R 115+ continuous hard rock (serpentinite), slightly weathered

Date of description: 2011-04-21
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Results of soil analysis

Profile ID Location Coordinates Soil unit (WRB 2006/7) Soil texture and substra
(WGS1984)
WRB-PL14 | Przemiodéw| 5®1'12" N, le CM (rp, dy, sk) SiL/skSiL/cSK//R
16°47°02" E (UE1/UK1//MU1)
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-/1.0-| 0.5-0.259 0.1-| 0.05-| 0.02-| < sand | silt clay Text.
cm 1.0 | 0.5]0.25| 0.1 | 0.05| 0.02 | 0.002| 0.002 class
% % %
Ah -3 1 2 253 25| 16| 39 28 7 |26 67 7 SiL
ABw |9 2 2 2 2 3 8 42 34 7 |17 76 7 SiL
Bw -21 8 55 |4 35| 4 10| 31 33 9 |27 64 9 SiL
2BwC |-35 60 25| 25| 3 4 8 27 35 18 |20 62 18 SiL
2B()C |-80 90 5 3 3 3 4 10 23 49 |18 33 49 C
DeptH pH CaCQ| H-Ac| Ca&’ [Mg”™ | K* | Na" | Sum | ECEC ECECl BS
Horizon) .y HO | KCl | % cmolc k@' of fine earth cm(?llacykg %
Ah -3 4.1 3.4 0 9.0 1.52| 0.63 0.24 0.14 25 11.% 22
ABw  |-9 40 |35 0 6.2 144| 0.61] 0.19 0.183 24 8.6 28
Bw 21 (4.1 3.5 0 8.5 1.60(0.90 |0.17 |0.15 | 2.8 11.3 56 25
2BwC |-35 |44 3.6 0 4.5 3.44/2.01 ]0.19|0.22 | 5.9 10.4 47 57
2B(t)C |-80 |45 | 3.6 0 2.5 3.84/2.33 |0.17 |0.16 | 6.5 9.0 50 73
Plant available
Horizon | PP Cora | Ne o oy | F& | Far [ e yee | Alo e il TP | K | Mg
cm % % % mg kg of fine earth
Ah -3 12.8 | 0.508| 25.1| 3450 3537 0.98 1792 0.35 28| 4 9 |674
ABw -9 437 |10.194| 225 | 40900 4350 0.94 1192 0.32 26 (100 429
Bw -21 2.22 na - 2075 2510 0.83 196)f 0.30 18 93463
2BwC -35 0.66 na - 2660, 6110 0.44 822 0.22 13 901|698
2B(t)C |-80 0.92 na - 2375 5480 0.43 1642 0.28 nal na na
Depth Bulk Water saturation at pF:
Horizon density| 00 | 04 | 10| 15| 18] 20] 23 2.5 2.7
cm | gent % of volume
ABw -9 0.73 40.4 40.1 39.5 35.1 31.8 28.8 26.2 23.322.2
2BwC -35 0.85 60.4 58.0 56.1 48.2 40.8 35.9 29.3 .425|24.1
Dominant minerals in a clay fraction®:
Bw (9-21 cm): I-S*** ** Sp*, (K).
®| —illite, S- smectite, I-S — mixed layered #ismectite, K — kaolinite, Sp — serpentinite, Quartg, *-***

relative abundance
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Profile ID: WRB-PL15
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Slope aspect:
Elevation:

Land use, vegetation:

Sady near Sobotka, massif of the Modinta, SW Poland
(35 km north of Wroclaw)
5%2'35.0" N, 1640'09.1" E
MAAT 7C, MAP 680 mm, MLGP 220 days
upper slope of a medium-gradient hill (Variscan/Hercynian
granite hills uplifted during Alpine orogeny, two-fold affected
by Pleistocene glaciation, and finally covered with Vistulian
loess);
soil profile demonstrated in a small granite quarry
gently sloping to sloping
north-east
270 m above sea level
deciduous forest; upper tree layer: beech and oak, lower tree
layer: birch and oak, shrub layer: hazel

Parent material (substrate): thin loess sediments on granite saprolite

WRB 2006/7:

Haplic Cambisol (Ruptic, Orthodystric, Endoskeletic, Episiltic)
[developed of silt loam on highly skeletal granite saprolite]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Oi

3-1

Oe

1-0

partly decomposed leaves; occupied by fungal hyphae
(“mull/moder”)

(Oa)Ah

0-3

nearly black (7.5YR 2.5/1) silt loam (loess); very few, fineilang
skeleton grains (granite); granular structure, weak, fine; very
friable consistence (moist); many roots; gradual boundary

ABw

3-8

brown (7.5YR 4/5) silt loam; very few, fine angular skeleton
grains (granite); granular structure, moderate, fine to medium;
friable consistence (moist); common roots; gradual boundary

Bw

9-30

yellowish brown (10YR 5/6) silt loam; very few, fine angular
skeleton grains (granite); granular and subangular blocky

structure, moderate, medium; friable consistence (moist); com
roots; gradual boundary

Bw(t,g)1

30-50

brownish yellow (10YR 6/5) silt loam; few, fine angular skelet

grains (granite); subangular blocky structure, moderate, medium;

friable consistence (moist); silt-clay coatings on some pedface
few fine to medium reductomorphic mottles; common fine root
gradual boundary

Bw(t,g)2

50-60/70

light yellowish brown (10YR 6/4) silt loam; few, fine angula
skeleton grains (granite); platy and angular blocky structure,
strong, medium to coarse; friable consistence (moist); commo
silt-clay coatings on some pedfaces and skeleton; common, fi
medium reductomorphic mottles; few fine roots; clear, wavy o
irregular boundary

ne to

2BwC

60/70-110

strong brown (7.5YR 5/8) sandy loam with abundant angular
skeleton grains (granite), those abundance increases with def
ca. 80%; structure inherited from saprolite; loose to very friabl

consistence (moist); no coatings; no mottles; very few fine roots

th to

D

-

2CR

110-
130/150

cryogenic granite saprolite; dominant slightly weathered, angu
rock fragments; fine earths (sandy loam) only in interstices

lar

2R

130/150+

continuous hard rock (granite)

Date of description: 2011-04-21
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Results of soil analysis

Profile ID Location Coordinates Soil unit (WRB 2006/7) Soil texture and substra
(WGS1984)
WRB-PL15 | Sady 5%2'35" N, ha CM (rp, dyo, skn, slp) SiL//skSL/ISKI/IIR
16°40'09” E (UEL//UKL/NIA)
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-1 1.0-| 0.5-|0.254 0.1-| 0.05- 0.02-| < sand silt clay Text.
cm 1.0 0.5/0.25| 0.1 | 0.05| 0.02 |0.002| 0.002 class
% % %
Ah -3 5 3 3 8 9 10 | 39 22 6 |33 61 6 SiL
ABw |8 2 15 |15|35| 45| 10| 40 33 6 |21 73 6 SiL
Bw -30 1 1 15|35| 5 8 34 35 12 |19 69 12 SiL
Bw(t,g)1|-50 5 2 1513 45| 7 35 34 13 |18 69 13 SiL
Bw(t,g)2|-70 10 4 3 5 5 9 32 30 12 |26 62 12 SiL
2BwC |-110 |70 21 | 17| 16| 12| 9 7 10 8 |75 17 8 SL
2CR -130 | 85 32 | 16| 10| 85 6 8 15 5 |72 23 5 SL

DeptH pH CaCQ| H™-Ac | Ca&" [Mg™ | K* | Na | Sum | ECEC ECECl BS
Horizon) ., HO | KCl | % cmolc k@' of fine earth cmgllgykg %
Ah -3 43 |34 |0 465 | 222 085 0.39 022 3.7 8.3 44
ABw  |-8 43 |35 |0 458 | 1.76] 056 0.43 0.18 2.7 7.3 37
Bw -30 (43 |37 | O 3.74 | 144 047 0.1 009 21 5.9 36
Bw(t,9)1]-50 |42 (3.7 | O 3.74 | 128 046 0.10 0.09 1.9 5.7 34
Bw(t,0)2-70 |42 (36 |0 3.10 | 0.96] 025 0.13 0.0B 14 4.5 38 |31
2BwC |-110(41 |35 | O 464 | 112 050 0.42 008 18] 5 6. |81 28
2CR -130141 |35 | 0 481 | 096 048 0.3 0.09 1.7 6.5 26
Horizon Depth| Coq N C/N F& | Fa Fe,/Fe, Alo [72Fe+Alo PP|6|mt alza”?blillg

cm % mg kg mg kg'| % mg kg' of fine earth
Ah -3 15.7 | 0.886| 17.7| 1620 1790 0.91 1885 0.27 43| 76 4 1187
ABw -8 451 |0.162| 27.8 | 2925 3480 0.84 1675 0.31 19 121 25
Bw -30 |1.19 | 0.042] 28.1| 1700 3360 0.51 1653 0.25 16 |78 35
Bw(t,g)1 |-50 |0.67 | na - 1225 8470 0.14 1280 0.19 15 |46 130
Bw(t,g)2 |-70 0.34 | na - 625 | 3670 0.17 1008 0.13 na| na na
2BwC |-110 | 0.31 | na - 450 | 4320 0.10 1183 0.14 nal a nj|na
2CR -130 | 0.24 | na - 240 | 5370 0.04 1040 0.12 na na na

Depth Bulk_ Water saturation at pF:
Horizon density| 00 | 04 | 10| 15| 18] 20] 23 2.5 2.7

cm | gent % of volume
ABw -8 1.01 55.9 53.4 50.6 47.2 44.1 40.1 33.2 29.024.8
Bw -30 1.29 49.0 47.8 46.8 42.4 38.7 35.7 31.7 29.125.5
Bw(t,g)1 |-50 1.44 46.9 45.9 43.7 39.9 36.8 34. 331./28.2 24.3
Bw(t,g)2 |-70 1.55 41.8 40.5 39.6 38.1 36.2 34.7 232./30.6 26.7
2BwC -110 1.43 26.4 21.4 17.9 14.4 12.4 11.4 10.1.2 9 |8.3

Dominant minerals in a clay fraction”: Bw (50-70 cm): I-S*** [** K* (Q).

"I —illite, S- smectite, I-S — mixed layered #ismectite, K — kaolinite, Sp — serpentinite, Quartg, *-***
relative abundance
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Profile ID: WRB-PL16
Location:

Coordinates:
Climate:
Topography:

Slope gradient:
Aspect:

Elevation:

Land use, vegetation:

Bolkéw, Sudety Mts. Foreland, SW Poland
(80 km south-west of Wroclaw)

5%4'53.5” N, 1606'31.6” E

MAAT 6.5C MAP 780 mm, MLGP 215 days

foot-slope of the hill in a medium-gradient sloping land;
soil profile demonstrated in a loam/clay opencast

very gently sloping

north-east

350 m above sea level

currently not ploughed arable field; grasses and perentsal pla

Parent material (substrate): residuum of loess (“cryo-loess”) ongaabsolifluction

WRB 2006/7:

layers over glacial till containing large addition of local
greenstone skeleton

Stagnic Albic Cutanic Luvisol (Ruptic, Hypereutric, Skeletic,
Episiltic)

[developed of silt loam on gravelly loam]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Ap

0-23

dark grayish brown (10YR 3/3) silt loam; common coarse gravel, flat or

angular; granular and subangular blocky structure, strong, coarse;

friable to firm consistence (moist); common earthworm channels and

casts; many fine and medium roots; few fine charcoals; irregular
boundary

Eg(Bw)

23-55
(-70)

very pale yellow (10YR 7/2) silt loam; common fine gravel, angular

and subrounded; platy and angular blocky structure, strong, medium;

friable consistence (moist); common fine roots; few earthworm
channels; common reductomorphic mottles, fine to medium; fine to

medium Fe-Mn soft concentrations; very weak effervescence with|HCI;
wavy and irregular boundary without tongues; single larger tongues are

probably pseudomorphs of ice wedges filled with siltic material,
tongues/wedges are pathways for roots and water

2Btgl

70-80

strong brown (7.5YR 4/5) loam; abundant skeleton fragments, fine to

coarse, both rounded and angular, greenstone schists and few quartzites

and limestones; angular blocky structure, strong, medium; firm

consistence (moist); few fine and medium roots; clay cutans on mpst
pedfaces; weak effervescence with HCI; common irregular oximorphic

mottles (7.5YR 4-5/8); few, fine Mn soft accumulations

2Btg2

80-98

strong brown (7.5YR 4/6) loam; abundant skeleton fragments, fine to

coarse gravel, both flat and angular, mostly greenstone schists; angular

blocky structure, strong, coarse; firm consistence (moist); few fide|a

medium roots; clay cutans on most pedfaces; weak effervescence with

HCI; few oximorphic mottles; few, fine Mn soft accumulations; clear
smooth boundary

3BtC

98-125

periglacial, loamystony solifluction layer; strong brown (7.5YR 4/6)

upper part fine to medium subangular and angular fragments, in lower

part — coarse gravel and stones, mostly greenstone, subrounded and flat,

longer axes ordered along slope inclination; angular blocky and m
structure; firm to very firm; clay cutans on some pedfaces; few
oximorphic mottles; few, fine Mn soft accumulations; very weak
effervescence with HCI; clear smooth boundary

4BC

125-220

strong brown (7.5YR 4/6) loam; many subrounded, coarse fragments of

greenstone (disordered); angular blocky to massive structure; firm|to

very firm; very few, very fine Mn soft accumulations; very weak
effervescence with HCI; abrupt smooth boundary

5C

220-260

reddish brown (2.5Y 4/4) coarse sandy loam; abundant fine grave|,
rounded; no pedogenic structures; no roots; no carbonates; abrupt
smooth boundary

6C

260-310

brownish yellow (10YR 6/8) silty clay loam; few fine gravel, rounded;

no pedogenic structures; no carbonates

Date of description: 2011-06-08
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Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PL16 | Bolkéw 50854'54" N, | stabctLV (rp, he, sk, slp) SiL//skL
16°06'32" E (UG1//UK2//UG1)
skeletor sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-/1.0-| 0.5-0.259 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5|0.25| 0.1 | 0.05| 0.02 |0.002| 0.002 class
% % %
Ap -23 20 4 5 6 5 7 20 37 15 |28 57 15 SiL
Eg -55 15 3 3 4 3 10| 20 40 17 |23 60 17 SiL
2Btgl |-80 45 4 6 10| 8 12| 7 32 21 40 39 21 L
2Btg2 |-98 60 5 5 9 8 10| 7 36 20 |37 43 20 L
4BtC(1) |-160 | 40 2 3 7 8 10| 10 35 25 |30 45 25 L
4BtC(2) |-220 | 50 4 35| 9 8 10| 12 31 23134 43 23 L
5C -260 | 45 35 | 25| 15| 4 3 2 2 14 (82 4 14 SL
6C -310 |6 4 3 2 1 3 11 43 33 |13 54 33 SiCL
Depth pH CaCQ| H™-Ac | C&* [Mg™ | K* | Na’" | Sum | ECEC| ECEC| BS
. 1
Horizon o, HO | KCl | % cmolc kg of fine earth cm((:)llgykg %
Ap 23 |62 |57 |0 0.13 11.60 3.64 0.47 022 1564 715. 99
Eg 55 (6.8 [63 |01 | 005 944 298 014 049 128 .812 100
2Btgl |-80 |69 |63 | 04 | O 17.60 6.51 0.14 0.28 245452 |117 100
2Btg2 |-98 |7 65 |03 | 0 18.00 6.86 0.13 0.26 25.8 325127 100
4BC(1) |-160 | 7 65 |02 | 0 16.4p 893 0.16 0.25 25.y5.72 |103 100
4BC(2)|-220|6.9 | 6.3 | 0.2 0 1480 7.2%5 0.8 0.24 22.R2.5 98 100
5C -260 6.6 | 6 0 0.13 | 528/ 245 0.14 0.13 8.0 8.1 98
6C -310(6.7 |62 | O 0.05 | 832 558 0.21 0.15 148 314, 100
Horizon Depth Corg N; C/N Fe, Fe Fe/Fe, Al, 1Fe+Al,
cm % mg kg mg kg’ %
Ap -23 1.79 na - 2925 5470 0.53 1200 0.27
Eg -55 0.39 na - 3125 4525 0.69 730 0.23
2Btgl -80 0.27 na - 3175 10910 0.33 847 0.24
2Btg2 -98 0.22 na - 2575 9090 0.28 825 0.21
4BC(1) -160 0.25 na - 2663 8280 0.32 1215 0.25
4BC(2) -220 0.23 na - 2313 6870 0.34 1050 0.22
5C -260 0.08 na - 263 1890 0.14 550 0.07
6C -310 0.13 na - 675 7080 0.10 545 0.09

7C




[ 1 ' /0o ]

Profile ID: WRB-PL17

Location: Karpacz, Karkonosze Mts. — the north slope, SW Poland
(220 km south-west of Wroclaw)

Coordinates: 5@6'51.0” N, 1543'01.9” E

Climate: MAAT 6C, MAP 900 mm, MLGP 205 days

Topography: middle-lower part of convex slope of the hill in front of main

ridge; medium-gradient mountain; soil profile demonstrated in
an abandoned quarry of granite saprolite
Slope gradient and aspect: gently sloping; north-west (NNW)

Elevation: 890 m above sea level

Rock outcrops: no outcrops and boulders on the surface

Ground water table: ground water and lateral water flows not observed

Land use, vegetation: open mixed forest, Silver BiB#t\flapendula)and European

Larch (arix decidua) spruce in lower layer (not typical, while

spruce and beech are most common); vegetation at forest floor:

clumps of Bilberry Yaccinium myrtillusand Wavy Hair-grass
(Deschampsia flexuosagccompanied by: Reedgrass
(Calamagrostis villosg Small Cow-wheafMelampyrum
sylvaticun), Wood-rush(Luzula sp. and Haircap moss

(Polytrichumsp.);
Parent material (substrate): periglacial skeletal-loamy €lo@ds on granite saprolite
WRB 2006/7: in Poland normally identified as:

Haplic Cambisol (Hyperdystric, Skeletic) (+Leptic? Ruptic?)
but this profile meets requirements of:

Rustic Podzol (Skeletic)

[developed of skeletal sandy loam on skeletal granite saprolite]
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Soil Description

Horizon
symbol

Upper —
Lower
limit, cm

Description

Oe

5-2

Oa

2-0

spruce needles, birch leaves and remnants of forest floor vegetati
various level of decomposition (forest humus type “moder”); clear
boundary

DN at

AhE

0-6

dark grayish brown (7.5YR 2-3/2) humous coarse sandy loam; common

medium, and few coarse angular fragments of granite; granular

structure, moderate, fine to medium; very friable to friable consistence;
some of sand grains free of coatings; abundant fine and medium roots;

gradual boundary

Bws

6-30

strong brown (7.5YR 4/6) coarse sandy loam; common medium, and
few coarse angular fragments of granite; humous; subangular blocky
structure, strong, medium; very friable to friable consistence; common

fine and medium roots; no redoximorphic features; gradual bound

ary

BwC

30-60

brownish yellow (10YR 6/6) coarse loamy sand; common medium

angular fragments and few subrounded stones of granite; subangular

blocky structure, weak to moderate; very friable consistence; com
fine and medium roots; no redoximorphic features; clear wavy
boundary; single tongues are probably pseudomorphs of ice wed
filled with finer material, tongues/wedges are pathways for roots a
water

mnon

jes
nd

2C

60-130

pale yellow (10YR 7/4) cryogenic granite saprolite; dominant sligh

weathered, fine to medium, angular rock fragments, but stones are

absent; fine earths have a texture of coarse sand; roots absent

Ly

2CR

130+

massive granite saprolite, but loose (non-coherent) after cutting; fi
earths content less than 5%

Date of description:

2010-05-15
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Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PL17 | Karpacz 890 m asl %5'51” N, | haCM (hd, sk), or: skSL//sSK (I1A2)
15°43'02" E rs PZ (sk)
skeleton sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-|1.0-| 0.5-]0.254 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0| 0.5|0.25| 0.1 |0.05| 0.02|0.002| 0.002 class
% % %
AhE -6 15 14 | 18| 15| 5| 11| 20 15 2| 63 35 2 | CsL
Bws -30 20 20 | 12| 12| 8| 12| 21 13 2| 64 34 2 | CsL
BwC -60 40 25| 15| 12| 9| 12| 13 12 2| 73 25 2 | LCS
2C(1) |-100 60 30| 21| 19| 10| 6 6 7 1| 86 13 1 CsS
2C(2) |-130 75 35| 23| 18| 10| 3 4 6 1| 89 10 1 CsS
Horizon | 2€Pt pH H-Ac| AP | c&" | Mg”™ | K* | Na° [SumBC{ ECEC| BS
cm | HO | KCI cmolc kg' of fine earth %

AhE -6 3.5 2.8 11.23| 1059 | 0.66| 0.327 0.18 0.09 1.2512.5 10
Bws 30 | 4.1 3.7 5.74 | 5.69 0.56| 0.26) 0.08 0.0f 0.976.71 15
BwC -60 |45 3.9 2.62 | 2.58 0.46| 0.23] 0.04 0.05 0.783.40 23
2C(1) |-130 | 4.5 3.9 1.76 | 1.65 0.38) 0.22 0.03 0.08660. [2.42 27
2C(2) |-160 | 4.5 3.8 154 | 1.45 0.35| 0.22 0.04 0.02 630. [2.17 29

Horizon Depth Corg N; C/N Fe, Fe Fe/Fe, Al, 1aFe+Al,

cm % % %

AhE -6 7.09 0.21 35 0.53 0.79 0.67 0.18 0.44
Bws -30 2.67 na - 0.56 1.21 0.46 0.65 0.93
BwC -60 1.25 na - 0.21 0.52 0.40 0.39 0.50
2C(1) -130 0.27 na - 0.10 0.37 0.27 0.30 0.35
2C(2) -160 0.21 na - 0.07 0.34 0.22 0.22 0.26
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Profile ID: WRB-PL18

Location: Karpacz, Karkonosze Mts. — the north slope, SW Poland
(220 km south-west of Wroclaw)

Coordinates: 5@6°19.2" N, 1842'50.9” E

Climate: MAAT 5C, MAP 1000 mm, MLGP 200 days

Topography: shallow valley in a middle part of a convex slope; medium-

gradient mountain
Slope gradient and aspect: sloping; aspect: east (E)

Elevation: 1035 m above sea level

Rock outcrops: no outcrops, boulders cover 5% of the surface

Ground water table: no permanent ground water table, seasonal stagnation aind later
flow occur in spring

Land use, vegetation: Norwegian spruce forest (plantation), 60-80 years oldadbmi

vegetation at forest floor: clumps of Bilberiyaccinium
myrtillus) and Haircap mos#6lytrichumsp.), accompanied by:
Wavy Hair-grasseschampsia flexuosatar SedgeQarex
echinata), Wood-rush(Luzula sp. and ferns;

Parent material (substrate): periglacial cover-beds on grapitalita

WRB 2006/7: Stagnic (?) Leptic Albic Podzol (Skeletic)
[developed of skeletal loamy sand on skeletal granite saprolite
over continuous granite]
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Soil Description
Horizon| UPPer- -
Lower Description
symbol limi
imit, cm
Oi 9-8 [spruce needles and remnants of forest floor vegetation at increasing
Oe 8-6 |level of decomposition
Oa 6-0 black, sticky - “mucky(forest humus type “wet mor”)
black (5YR 2.5/1) humous coarse sandy loam; common fine gravel
Ah 0-4 (subrounded and angular granite fragments); massive structure, sticky
(moist) and subangular to angular blocky, fine to medium (dry);
abundant fine and medium roots; gradual boundary
yellowish gray (5YR 7/1-2) laminated coarse loamy sand; few to
common fine gravel (subrounded granite fragments); subangular blocky
Eg 4-8 |structure, weak to moderate, fine; very friable to friable consistence;
common fine and medium roots; positive reaction on a,a-dipyrydyle;
clear wavy boundary
dark brown (5YR 4/3-4) humous coarse loamy sand; many fine to
medium, angular and flat fragments of granite; subangular blocky
Bh(g) 8-13 |[structure, moderate, fine to medium; friable consistence; commoni|fine
roots; common redoximorphic mottles, fine to medium, and fine Fe-Mn
soft accumulations; clear wavy or gradual boundary
dark brown (5YR 3/4) cryogenic saprolite of granite with illuvial
accumulation of humus and sesquioxides; abundant flat and angular
2BhsC 13-42 |medium fragments of granite, and coarse sand in fine earths; structure
inherited from saprolite, in part massive; humus and Fe coatings gn
most rock fragments; only few roots
2CR 42-65 massive granite saprolite, but loose (non-coherent) after cutting; fine
earths content less than 5%
2R 65+ | continuous granite rock (cracked)

Date of description: 2010-05-15
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Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PL18 | Karpacz 1035 m asl “9B'19” N, | stle ab PZ (sk) skLS/sSK//R (1A2)
15°42'51" E
skeleton sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-| 1.0-| 0.5-|0.254 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5|0.25| 0.1 | 0.05| 0.02|0.002( 0.002 class
% % %
Ah -4 10 18 |14 | 17 | 12| 10| 15 12 2 |71 27 2 CSL
Eg -8 15 18 | 17 | 22| 15| 8 7 11 2 180 18 2 LCS
Bh(g) |-13 30 22 | 21| 20| 11| 7 4 12 3 |81 16 3 LCS
2BhsC | -42 65 29 | 19| 19| 13| 6 5 8 1 |86 13 1 Cs
Horizon | 2€Pt pH H-Ac| AP | c&" | Mg”™ | K* | Na° [SumBC{ ECEC| BS
cm | HO | KCI cmolc kg' of fine earth %
Oa 6-0 3.3 2.5 na na na na na na na na na
Ah 0-4 |35 2.8 7.84 | 7.40 0.80| 0.27/ 0.7 0.06 1.20, .049 |13.3
Eg -8 3.8 3.2 248 | 2.34 0.62| 0.22] 0.04 0.05 0.93 413. |27.3
Bh -13  |4.0 3.4 592 | 5.79 0.65| 0.24/ 0.04 0.05 0.98 .906 |14.2
2BhsC |-42 | 4.2 3.6 8.08 | 7.98 051 021 0.p6 0.04 20.8/8.90 9.2
Horizon Depth Corg N; C/N Fe, Fe Fe/Fe, Al, 1aFe+Al,
cm % % %
Oa 6-0 29.3 1.01 29 na na na na na
Ah 0-4 3.44 0.11 33 0.07 0.15 0.48 0.07 0.11
Eg -8 1.33 na - 0.13 0.21 0.64 0.07 0.14
Bh(g) -13 1.85 na - 0.30 0.41 0.72 0.20 0.35
2BhsC -42 2.95 na - 0.82 0.92 0.90 0.48 0.89
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Profile ID: WRB-PL19

Location: Karpacz, Karkonosze Mts. — the north slope, SW Poland
(2120 km south-west of Wroclaw)

Coordinates: 5@5'11.3" N, 1542'29.6” E

Climate: MAAT 4.5C, MAP 1050 mm, MLGP 190 days

Topography: upper part of convex slope of a medium-gradient mountain

Slope gradient and aspect: gently sloping to sloping; aspect: north (NNW)

Elevation: 1200 m above sea level

Rock outcrops: no outcrops, boulders cover 20-25% of the surface

Ground water table: no permanent ground water table, but regular seasonal
stagnation and lateral water flow occur in spring

Land use, vegetation: Norwegian spruce forest (non-natural, one layer o80rd€)0

years old; dominant vegetation at forest floor: clumps of
Bilberry (Vaccinium myrtillus)Reedgrassgalamagrostis
villosa) and Wavy Hair-grasfeschampsia flexuosa)
accompanied by: , Wood-rughuzula sp, Haircap moss
(Polytrichumsp.) and ferns; Alpine coltsfoddi¢mogyne
alpina), Chickweed wintergreer fientalis europaea)Villow
Gentian(Gentiana asclepiad¢amossPlagiothecium sp.

Parent material (substrate): periglacial cover-beds over grsairolite; the profile is
located in the peripheral zone of lateral moraines of the
Pleistocene mountain glaciers

WRB 2006/7: Stagnic (?) Folic Albic Podzol (Ruptic, Skeletic)
(+Densic/Fragic?)
[developed of skeletal loamy sand on skeletal sandy loam]
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Soil Description
Horizon| UPPer- -
Lower Description
symbol | . -
limit, cm
Oi 16-12 | spruce needles and remnants of forest floor vegetation at increasjng
Oe 12-10 |level of decomposition
Oa (Ha?) 10-0 |black, sticky - “mucky(forest humus type “wet mor”)
gray (7.5YR 4/1) humous coarse loamy sand; common fine angular
AhEg 0-8 granite fragment_s; massive_ structure, sticky (moist) anc_l subangular to
angular blocky, fine to medium (dry); some of sand grains free of
coatings; abundant fine and medium roots; clear wavy boundary
yellowish gray (7.5YR 5/1) coarse loamy sand; common fine angular
Eg 8-16 granite fragments; subangular blocky structure, weak, fine; very friable
to friable consistence; common fine and medium roots; positive re
on a,a-dipyrydyle; clear wavy boundary
very dark brown (5YR 3/1) humous coarse loamy sand; many fine(to
medium, angular fragments of granite; subangular blocky structure,
Bhs(g) 16-24 |moderate, fine to medium; friable consistence; common fine roots
common redoximorphic mottles, fine to medium, and fine Fe-Mn spft
accumulations; clear wavy or gradual boundary
yellowish brown (5YR 4/5) coarse sandy loam; abundant anfjuéato
medium granite fragments; platy structure, strong, medium to coarse;
2Bhsg 24-35 |consistence firm to very firm; humus and Fe coatings on most platy
aggregates; common redoximorphic mottles, fine to medium; gradual
boundary
brownish yellow (5YR 5/6) coarse sandy loam; abundant angular f
2Bsd 35-55 med!um granite fragmen_ts; platy and gngular blocky structure, strang,
medium to coarse; consistence very firm to extremely firm; no coatings
on pedfaces; very few redoximorphic mottles; diffuse boundary
55+ |brownish yellow (10YR 6/8) coarse loamy sand; abundant angular
2BCd (at least t(medigm_grgnite fragments, increa_sing with depth; platy structure ar
the depthimassivan situ but friable after cutting
90 cm)

Date of description: 2010-05-15
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Results of soil analysis

Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PL19 | Karpacz 1200 m asl 9%'11” N, | stfoab PZ (rp, sk) skLS/skSL//skLS
15°42'30" E (+dn/fg?) (UK2//1A2)
skeleton sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-| 1.0-| 0.5-|0.254 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5|0.25| 0.1 | 0.05| 0.02|0.002( 0.002 class
% % %
AhEg |-8 10 14 | 15 | 15| 16| 13| 13 13 1 |73 26 1 LCS
Eg -16 10 16 | 18 | 18| 17| 12| 8 10 1 81 18 1 LCS
Bhs(g) |-24 25 17 | 19| 21| 15| 9 5 13 1 (81 18 1 LCS
2Bsg -35 40 12 | 14| 19| 16| 11| 13 12 3 |72 25 3 CSL
2Bsd -55 50 15| 12| 21| 15| 10| 12 11 4 |73 23 4 CSL
2BCd |-90 65 13 | 16 | 18| 16| 10| 13 11 3 73 24 3 LCS
Horizon | 2€Pt pH H-Ac| AP | c&" | Mg”™ | K* | Na° [SumBC{ ECEC| BS
cm | HO | KCI cmolc kg' of fine earth %
Oa(Ha) | 10-0 | 3.7 3.1 na na na na na |na na na na
AhEg |[0-8 |4.1 3.4 448 | 4.40 0.80| 0.25 0.04 0.0f 1.165.64 21
Eg -16 | 4.1 3.4 3.36 | 3.29 0.80| 0.23 0.03 0.0p 1.12 .484 |25
Bhs(g) |-24 |35 3.2 11.2 | 11.0 0.72| 0.24 0.06 0.06071. [12.3 9
2Bsg -35 | 4.3 3.7 6.06 | 6.01 0.70f 0.22 0.04 0.06 1.027.08 14
2Bsd -55 | 4.4 3.9 2.34 | 2.30 0.56| 0.22 0.03 0.04 0.853.19 27
2BCd |-90 |4.0 3.9 1.90 | 1.86 0.64| 0.21) 0.03 0.02 0.902.80 32
Horizon Depth Corg N; C/N Fe, Fe Fe/Fe, Al, 1Fe+Al,
cm % % %
Oh/M 10-0 27.0 1.05 25 na na na na na
AhEg 0-8 2.97 0.12 26 0.26 0.33 0.77 0.16 0.29
Eg -16 0.92 na - 0.13 0.16 0.83 0.08 0.15
Bhs(g) -24 3.87 na - 1.26 1.42 0.89 0.41 1.04
2Bsg -35 2.45 na - 0.89 1.06 0.84 0.45 0.90
2Bsd -55 1.03 na - 0.30 0.49 0.60 0.38 0.53
2BCd -90 0.73 na - 0.19 0.42 0.44 0.33 0.43

79



8C

[ 1 ' /0o ]

Profile ID: WRB-PL20

Location: Karpacz, Karkonosze Mts. — the north slope, SW Poland
(220 km south-west of Wroclaw)
Coordinates: 5@5'03.5" N, 1542'44.6” E
Climate: MAAT £C, MAP 1100 mm, MLGP 190 days
Topography: upper part of slope plain on a medium-gradient mountain chain;

differentiated micro-relief
Slope gradient and aspect: sloping; aspect: north (NNE)

Elevation: 1255 m above sea level

Rock outcrops: no outcrops, boulders cover 15% of the surface

Ground water table: no permanent ground water table, but regular seasonal water
saturation at soil surface occurs in spring

Land use, vegetation: mountain meadow presently used for skiing, formerly under

extensive grazing (non-natural, on the site of forest); dominant
vegetation: Tufted Hair-grasBéschampsia cespitosd}olonial
bent @Agrostis capillari3, Red FescueHestuca rubra)
accompanied by BistorPgrsicaria bistortd, Wood-rush

(Luzula sp); on local micro-elevations — clumps of Bilberry
(Vaccinium myrtillus)no Sphagnunmosses or other wetland

vegetation

Parent material (substrate): periglacial cover-beds over grsagirolite

WRB 2006/7: Folic/Histic (?) Cambisol (Orthodystric, Endoskeletic)
(+Oxyaquic?)

[developed of skeletal sandy loam]
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Soil Description
Horizon| UPPer- -
Lower Description
symbol limi
imit, cm
Oi 23-17 |fibrous remnants of grasses and other vegetation at increasing level of
Oe 17-12 |decomposition; spruce needles absent
Oa(Ha)l 120 black peaty-like_ horizon, massive and sticky (moist) and gr_anular
dry; abundant fine roots (peaty “tangel-mor”?); present moisture: wet
dark grayish brown (7.5YR 3/3) humous coarse loamy sand; common
ABW 0-13 medium anc! coarse angular frggments'of granite; graqular structur_e,
strong, medium; friable and sticky (moist); abundant fine and medium
roots; present moisture(in spring): moist; gradual boundary
dark brown (7.5YR 4/6) coarse sandy loam (notable silty); confinen
and medium, and few coarse angular fragments of granite; subangular
Bw(g) 13-26 |blocky structure, strong, medium; friable consistence; common fine and
medium roots; few fine to medium oximorphic mottles; gradual
boundary
strong brown (7.5YR 4/6) coarse sandy loam (notable silty); common
Bw 26-63 fine and medium angular _fragm_ents of gra_nite; subangular blocky _
structure, moderate, medium; friable consistence; few to common|fine
roots; very few fine oximorphic mottles; gradual boundary
63+ strong brown (7.5YR 4/8) coarse gandy Ioam; abundant fine and
BC |(atleast t(medlum angular fragm_ents of granite (saprollte_); subangular blocky
100 cm) structure, weak; very friable consistence; few fine roots; no

redoximorphic features

Date of description: 2010-05-15
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Results of soil analysis
Profile ID Location Coordinates | Soil unit (WRB 2006/7) Soil texture and
(WGS1984) substrate
WRB-PL20 | Karpacz 1200 m asl “9%'04” N, | fo/hi CM (dyo, skn) (+oa? skLS/skSL//skLS
15°42'45”" E (UK2//1A2)
skeleton sand fractions silt fractions clay sum of fractions
Horizon Depth >2 mm 2.0-| 1.0-| 0.5-|0.254 0.1-| 0.05-| 0.02-| < sand silt clay Text.
cm 1.0 | 0.5|0.25| 0.1 | 0.05| 0.02|0.002( 0.002 class
% % %
ABw  |-13 30 18 |13 | 17 | 11| 12| 18 8 3 |71 26 3 CSL
Bwg -26 40 15 |11 | 11| 8 12| 25 15 3 |57 40 3 CSL
Bw -63 40 13 (10 | 10| 9 11| 25 19 4 |52 44 4 CSL
BC -90 55 14 | 10 | 10| 11| 11| 22 20 2 |56 42 2 CSL
Horizon | 2€Pt pH H-Ac| AP | c&" | Mg”™ | K* | Na° [SumBC{ ECEC| BS
cm | HO | KCI cmolc kg' of fine earth %
Oi 23-1714.8 3.9 na na na na na na na na na
Oe 17-12| 4.7 3.8 na na na na na na na na na
Oa(Ha) | 12-0 | 4.5 3.7 6.36 | 6.17 0.80] 0.3§ 0.19 0.09.461 |7.82 19
ABwg |0-13 |4.7 3.9 3.35 | 3.28 0.72| 0.25 0.09 0.08 41.1 (4.49 25
Bwg -26  |4.7 3.9 2.79 | 2.68 0.64| 0.24/ 0.08 0.0y 1.033.82 27
Bw -63 4.7 4.0 231 | 2.25 0.56| 0.23] 0.04 0.03 0.86 .173 |27
BC 90 |4.8 4.0 1.85 | 0.71 0.48| 0.22/ 0.03 0.08 0.76 .612 |29
Horizon Depth Corg N; C/N Fe, Fe Fe/Fe, Al, 1aFe+Al,
cm % % %
Oi 23-17 43.8 na - na na na na na
Oe 17-12 39.9 na - na na na na na
Oa(Ha) 12-0 23.8 1.48 16 1.29 1.30 0.99 1.53 2.18
ABwg 0-13 3.46 0.14 24 1.50 1.69 0.89 0.83 1.58
Bwg -35 1.37 na - 0.38 0.55 0.69 0.38 0.57
Bw -55 0.84 na - 0.25 0.51 0.50 0.40 0.52
BC -90 0.45 na - 0.19 0.48 0.41 0.38 0.48
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EXPLANATION TO SOIL ANALYSIS

Soil samples were analyzed for texture and basic chemical propertiesalgiragdry

methods applied to soil classification purposes (Van Reeuwijk, 2002) with some

modifications.

1. Particle size distribution of tH&2 mm fraction, after removing the organic matter and
sample dispersion with heksametaphosphate-bicarbonate solution, was made using sand
separation on sieves (2.0-1.0-0.5-0.25-0.1 mm) and the hydrometer method to fine earth
fractions (<0.1 mm).

2. Solil pH was potentiometrically measured in the suspension 1:2.5 (soil : distilledamdt
soil : 1M KCI).

3. Calcium carbonate equivalent was measured by gas volumetric method.

4. Total content of organic carbon was determined by dry combustion using in an automatic
analyzer (Strohlein CS-mat 5500).

5. Total nitrogen was determined by the standard Kjeldahl technique in an agtomati
analyzer (Buchi).

6. Exchangeable base cations {CMg**, K*, Na') were extracted with 1M ammonium
acetate at standard pH=7. Exchangeable acidity was extracted with 1&h# Gtrated
potentiometrically. Effective cation exchange capacity was caéulibs the sum of base
cations and exchangeable acidity.

7. lIron in non-silicate forms (Rewas extracted with bicarbonate-dithionite-citrate buffer
according to standard Mehra-Jackson method. Iron and aluminum in amorphous oxides
and hydroxides ( keand Al) were extracted with acid ammonium oxalate according to
standard Tamm’s method (with Schwertmann’s modifications).

8. The concentration of metallic elements in all extracts was measurednbig absorption
spectroscopy (AAS) or inductively coupled plasma (ICP).

9. Mineralogical composition of the clay fraction (<0.002 mm) was determinedayy x-
diffractometry (XRD). Clay fraction was separated by centrifugatmigved ultrasonic
sample dispersion. To remove organic matter, all clay samples were treftdd%i
H,0, solution. Initially, air dried specimens were x-rayed. Thé Mgturated slides were
treated with glycerol and rescanned. THe- kreated slides were subsequently heated to
300°C and rescanned. The slides were finally heated again %6 6@ rescanned.
Diffraction pattern were obtained using Calkadiation and step-scanning between 3 and
40° 2q, using 0.08 2q increments with 3-s counting time.
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