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The physiographic region called the Lublin Upland, that included also the 
Roztocze, in the old divisions is generally regarded as a relatively well separated 
area of the Uplands of Middle Poland. It was located between the eastern border 
of Poland starting from Horyniec to the loess border to the north of Horodło and 
the turning-point of the Vistula River through the stripe of uplands and between 
the morphologically exposed southern end of the Roztocze from Frampol to the 
estuary of the Sanna River-the less clear threshold and the northern border clearly 
exposed between the city of Puławy and the estuary of the Ciemięga River, and 
the less exposed border from the estuary of the Bystrzyca River into the Wieprz 
River until the town on the Bug River mentioned before. The physiographic 
division made by Chałubińska and Wilgat [1954], as well as other investigators 
of the environment of Lublin, relate to the The Lublin Upland in that shape. 
Corrections made to that division took their final shape in the physiographic 
division made by Kondracki [1980], who first introduced the terms West-Wołyń 
Upland and Polesie Lubelskie thus extracting the following regions from the The 
Lublin Upland: beds (horodelska and sokalska), Hrubieszowska Glen and Pobuże, 
and the Chełm Hills. These are the divisions that call for a discussion as they are 
somewhat arbitrary. Basing on the so called „Wołyń” morphological direction, 
geological structure, hydrography, and soils while separating the West-Wołyń 
Upland it is hard to understand why this region Działy Grabowieckie (the Grabo- 
wieckie Divisions) have been omitted. The Chełm Hills also meet the criteria 
which qualify them as part of the Lublin Upland. Most of them exceed the isohipse 
of 200 m and have the shaft of limy rock which is specific for the uplands.

From small, and even medium scale maps we might get an idea, that the soil 
cover of the Lublin Upland is not too differentiated. More mosaic character can 
be observed in the soil complex of the Chełm Hills and the Chodelska Valley, as 
well as in the Western part of the Urzędowskie Elevation. More precise field 
survey allows to distinguish a great number of brown soils, loessial pararendzina 
and chernozem, even in what seems to be a uniform soil cover derived from loess.



30
R. Turski

Brown soil, including mainly grey-brown podzolic soil, dominate on the loess 
formations and on the surface of scattered loams of various origin. The Cretaceous 
and Tertiary outcrops in the form of calcareous rocks are covered with rendzinas 
of all the sub-types. In the Middle and Southern Roztocze they are covered with 
brown soil derived from the so called „gaizes”, which are unique in Poland.

The soil cover of the Chelm Hills is especially differentiated in terms of 
typology and space. There one can see grey-brown podzolic soils, brown pseudo- 
gley soils formed on the glacial and fluvioglacial formations, deluvial and coluvial 
from Pleistocene and the Tertiary period, peat and muck soils, and black earths. 
All types of rendzinas are specific for the Chelm Hills, with an interesting sub-type 
called brown rendzina. Apart from the Chelm Hills, rendzinas cover great areas 
of the Pobuże, the Chodelska Valley, and the Urzędowskie Elevation.

Attempts to establish genesis and the evolution of the soils of the Lublin Upland 
requires a detailed determination and the calculation of the time boundaries for 
the periods when soil formation processes started and their domination over 
geologic processes. That point of time is usually located at the beginning of 
Holocene. Such an assumption is basically right [Kowalkowski 1988]. In the 
Pleistocene, accumulation of most mother rocks was still going on for many 
contemporary soils. Those processes ended for the rocks of the eolic accumulation 
at the end of Pleistocene [Buraczyński 1997]. Even when sedimentation processes 
ended, the a.m. region was situated in the peryglacial zone in which protosoil 
processes could have started, including secondary effect of biota -  the most 
important soil-forming factor. Kowda [1972] thinks that the balance of soil 
formation depends on the water circulation which is related to another factors. The 
above author stated that there were the following types in the moderate zone - 
which the Lublin Upland belonged in Holocene:

a) leaching type, automorphic with infiltration reaching different depths, re
sponsible for formation of brown, podzolic, and chemozemic soils;

b) leaching-hydromorphic type and evaporative-hydromorphic type in lower 
regions;

c) denudative type on slopes.

We cannot be far from truth if we take the evolution of the soils of the Lublin 
Upland as the starting point to establish the moment of the permafrost withdrawal 
from that area and consider the possibility of effect of hydrologie factor. In first 
stages of the permafrost withdrawal this factor depended on the depth of the 
permafrost settlement. It was responsible for the type of leaching-hydromorphic 
and evapo-hydromorfic evolution. Its effect in time and space was not going in 
one direction because at the end of the Pleistocene, as well as at the early Holocene 
we could observe pulsing spatial movement of the permafrost. Nevertheless slow 
and constant withdrawal of the permafrost allowed, from a certain moment, the 
leaching-automorphic type to come into being. The intensity of that type was 
related to the well known climate changes which had certain consequences in the 
biosphere, additionally conditioned by the quality of mother rocks. Analysing the 
present state of the Lublin Upland soils, there is no ground on which we could 
deny the effect of any of the described types of water circulation. The only thing 
that could have been different was their order in time.
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Most soil research works on the genesis and the evolution of the soils of the 
Lublin Upland locates the related processes mainly in the Holocene. Only a few 
try to find the symptoms of those processes in the Pleistocene. In the opinion of 
the present author there are many of those symptoms. We can find them in nearly 
each of the soils and they indicate that some of the soils are even polycyclic.

It seems logical to track preholocene processes especially on the surface of the 
Lublin Upland rocks. Their accumulation preceded that period of the history of 
the Earth. They are mainly the Cretaceous and Tertiary rocks. There are no traces 
of the soil formation processes before the Pleistocene on the contemporary 
topographic surface. The Lublin Upland was exposed to glacial erosion twice 
during the icing of the San I and the San II, and in its Western part also during the 
icing of the Odra. Direct influence of the glacier on the surface of Cretaceous and 
Tertiary rocks resulted mainly in the withdrawal of old soil covers and in mecha
nical désintégration. The waters of the glacier intensified décalcification that had 
started earlier. Those results depended on the quality of rocks. Marls and lime
stones, specific for the Roztocze and both Western and Middle part of the upland, 
were mechanically ground and underwent total décalcification. Those effects were 
further strengthened during the periods of influence of the peryglacial climate on 
the Lublin Upland. It seems logical that the soil formation processes during 
interglacial periods took place without CaC03. That gave rise to the brown soils 
of the Roztocze derived from the so called „gaizes”. In the Western part of the 
upland, they were described by Starzyński [1932] as semi-rendzinas -  known to 
Miklaszewski as the „chrapy”. The formations of this type are also found in great 
numbers under loess and loess-like formations, and sands. Low sensitivity to 
erosion shifting or massive movement, typical for the cold climate, favoured 
preservation in situ. Conditions in the Eastern part of the upland were different 
with characteristic writing chalk and marls of the deep sea. They were subjected 
to a high degree of disintegration, but their décalcification was so low that even 
today they contain over 50% of CaC03 on the surface. That type of rocks is specific 
for the Pobuże, and especially for the Chełm Hills. Therefore, nothing prevented 
soil formation processes to be related mainly to lithogenesis, and hence to terrae 
fuscae connected with the Pleistocene. That gave a chance for the formation of 
calcareous soils ranging from the initial stages through rendzinas, up to terrafusca. 
In my opinion, traces of this type of weathering and red soils can be found in the 
so called „brown” rendzinas in the Western part of the Chełm Hills. The В level, 
specific for those rendzinas, is sometimes barely marked, amorphous weathered 
material among decalcified fragments, often it is marked level with the thickness 
of several centimeters, with all the features of terrae fuscae.

Numerous features and properties of at least some of the В levels of brown 
rendzinas, as well as the soils of various types described by Dobrzański and Turski 
[ 1964] as soils laying on limestone, prove that they should be treated as terra fusca.

The main distinguishing feature is clayey granulometric composition, in which 
the dominant fraction is colloidal clay. It makes this carbonate-free level that is 
absolutely impermeable in the humid state, strongly plastic and gives it a clear 
polyedric structure. At the same time it contains about 0.4% of organic C. Organic 
compounds are strongly related to the bound soil minerals and they cannot be 
extracted in any great amount even after H2S04 hydrolysis.

The extracted part consists in mainly of fulvic acids; hence the ratio of CHA/CFA 
is 0.3, which is unique for the contemporary soils of Poland. Composition of heavy
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minerals is an indirect proof for the relation between that level and the calcarious 
rocks. This is also the proof of its weaker relation to the boulder material. The 
contribution of zircon and rutile is considerable while the contribution of other 
minerals such as garnet, which is specific for boulder material is far lower 
[Dobrzański, Turski 1964].

Timing of the origin of those formations is an open problem. Nevertheless, 
paleoclimatology has proved the possibilities of their genesis in the interglacials 
of the Pleistocene. Analysis of the history ofthat part of the Lublin Upland where 
they were preserved, allows to justify their presence. They are situated in the 
Western part of the Chełm Hills, and cannot be found in the Eastern part or in the 
Pobuże, even though the rocks there are identical. The area of that part of the 
Lublin Upland has been covered by boulder material only once and surely it was 
not a thick layer, for it was on the South-Eastern borders of the San II glacier.

It favoured fast uncovering of the chalk during denudation cycles, which can 
be seen in the glacial pavements also in other parts of the upland on the contact 
point of the Cretaceous or preserved fragments of the Tertiary formations. There
fore, there was a chance for the soil formation processes to begin, and preservation 
of their traces, regardless of the time of their origin, depended on how they were 
protected from denudation that dominated especially in the peryglacial climate. 
This type of climate appeared cyclically in that area at the end of Pleistocene. The 
old soils of the Western part of the Chełm Hills were formed in such conditions. 
Further icings did not cover that part of the upland, but they covered it with the 
coat of materials from the thawing glacier with addition of the Tertiary materials 
carried down from the hills, the remainders of which dominate in that part of the 
Chełm Hills.

The flow of the post-glacier waters to the east and to the south east carried away 
a great part of the a.m. sediments, first of all from the eastern part of the Chełm 
Hills and the Pobuże. Hence, slope processes, which eliminated old soil covers 
there, could have been activated; new layers of chalk could have been re-prepared; 
and soil formation processes could have begun ab ovo.

A weaker flow from the Western part of the Chełm Hills or its periodical 
absence, which is stressed by the pocket sediments in the close neighbourhood did 
not remove the Tertiary-glacial sediment. It allowed terra fusca to be preserved 
underneath. They could have been taken for В horizons of modern quasi-mono- 
genetic soils because of the shallow superpositioned material and superficially 
carried out field research. Today, they are not a solid cover. The periods of 
peryglacial climate, which kept occurring until the end of the Pleistocene, and the 
phenomena related to them, could have shifted both the superpositionned material 
and terrae fuscae.

Development of the soils on the rocks of the Pleistocene sedimentation could 
happen continuously only since the end of this epoch, because in the late glacial 
period we could still observe eolic processes responsible for the sedimentation of 
the youngest loess and for the weathering of sandy sediment. The fact that 
sedimentation was not continuous, but mixed with periods of soil formation, is 
proved by humic colour streaks in the loess slope wash covering fossil soils of the 
late Pleistocene that can be found in the Roztocze. At the same time, that slope 
wash prove that not only the eolic accumulation that was repeating in the cold 
periods, but also live slope processes made the origin of better developed soil 
profiles impossible. Nevertheless, such processes occurred and their outcome was
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the soil which Tomaszewski [1953] already called the primary brown soil. He 
made the climate conditions responsible for it with no special contribution of the 
biological factor. That would match the results of our polar scientists’ research in 
the Spitzbergen. The presence of permafrost played an important role at that stage 
of soil development. Even during the withdrawal period due to the pulsatory 
character of that process, its effects were prolonged and regulated this type of water 
circulation that depended on its depth, which was modelling the internal run-off. 
Acceleration of the soil development and establishing its final direction started 
when the leaching-automorphic type became dominant over other types. This type 
is responsible for the development of brown soils, which are most common in the 
Lublin Upland.

According to the loess profile signs the permafrost withdraw begun on loess 
positioned in terrain highest elevations. The most clear and characteristic profiles 
developed in the Roztocze, the Grabowieckie Divisions, and the Urzędowskie 
Elevations. One of them can be observed in Huta Turobińska (described in the 
Excursion Guide of the conference).

The deeper the soils are situated in the specific landscape, the less clear and 
less deep the profile at identical genetic levels. In all non-chernozem loess soil 
profiles there are laminated levels usually referred to as Bt2. Very sharp borders 
between the soil profile and carbonate loess are also specific. Especially the 
laminated level is, in my opinion, a reminiscence of the late-Pleistocene proto-soil 
processes connected with cryoclastic browning and chemical, maybe even mecha
nical, segregation of the products of weathering. Peryglacial climate was favou
rable here, with permanent thawing and freezing, especially when the permafrost 
had not yet reached too deep. In the freezing horizons of the soil, water moves 
along tensiometric gradients. While freezing in fine-sandy or silt soils with high 
water conductivity it leads to the development of ice lamella. With simultaneous 
cryoclastic weathering there could occur shifts of iron compounds and iron could 
form a stripe structure in those frozen soils. There is a need for the detailed research 
that would confirm possible mechanical shifting which was observed in the 
formations with more differentiated granulometric composition. Therefore, in the 
described soils we cannot observe clearer cryoturbations. They appear, for exam
ple, in the loamy and stony weathered material of limy rock as cryoturbational 
ondulations. The traces mentioned above and earlier processes cannot be found in 
the chernozems of the Lublin Upland. Their profiles are usually more shallow, 
their saturation with base cations is higher, and frequent occurrence of CaC03, 
relatively high up, disappears going down with the streaks.

Holocene processes are the continuation of similar processes from the late 
Pleistocene. Generally speaking, they were based on the process of strengthening 
the leaching that were especially intense during the Atlantic and the contemporary 
periods. They slowed down in the pre-boreal, boreal, and sub-boreal periods. As 
the analysis of biosphere with dominant forest flora indicates the leaching proces
ses have never been fully stopped. Therefore, the fundamental process was and 
still is the grey-brown podzolic process on the rocks with heavier granulometric 
composition, and the podzolic process on sands. Grey-brown podzolic soils appear 
mainly on the loess-like formations and on loess. They appear in the conditions 
that make erosion impossible. In such a situation they are the critical type, even 
in the areas considered to be chernozem that are exposed over the net of valleys 
(Grzęda Sokalska). It disturbs the common opinion pictured even in the maps, that
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a solid area of brown soils is the envelope for the chernozems. Vertical differen
tiation of the profiles due to leaching had often reached such a stage that there 
developed the levels of precipitational gleying over the Bt levels.

Podzolic processes included sedimentation of light granulometric composition 
and their effects are most visible in the Roztocze. Additionally, a range of podzolic 
soils from the rusty soils to the podzolic soils with hardpan depended on the 
increasing influence of the hydrologie factor. Leaching processes dominant in the 
Holocene, deepened acidification of the brown soils derived from limestone and 
calcareous marls decalcified in the Pleistocene.

Rendzinas developed on the calcareous rocks which were uncovered by slope 
processes in the Holocene. We can find them today in all the stages of develop
ment: from initial rendzinas to chernozem. The latter can be found in great amounts 
in the eastern part of the Chełm Hills, the Pobuże, in the Chodelska Valley, and 
in the Zamojski Valley (Padół Zamojski) on soft chalk rocks rich in CaC03. They 
are also accompanied by the proper rendzinas. Distribution of those two types 
suggests that despite of the rock quality, the process of chernozem formation was 
also influenced by the hydrological factor for in some places the contact point of 
rendzinas with the soils with clear signs of hydrogenesis (chernozem or carbonate 
muck soils), is very difficult to establish in space.

Hydrogenic processes in the Holocene influenced the eastern part of the upland 
and the Chodelska Valley. The signs of intense and long lasting hydrogenesis are 
deep peat areas in the Hrubieszowska Valley, eastern part of the Padół Zamojski, 
the Pobuże, and the Dubienka Depression (Obniżenie Dubienki) (situated outside 
the upland). The growth of peat-land has reached the river valleys of Grzęda 
Horodelska and Sokalska, especially in the area between the rivers Huczwa and 
Bug. Peat formations settled in that area as carbonate peat sediments which used 
to have and still do a specific effect on the soils developing on them.

The soils of the Holocene are Lublin chernozems, more specifically cherno
zems near towns Hrubieszów and Tomaszów (czarnoziemy hrubieszowsko-toma- 
szowskie). Much data indicate that they are not related to the steppe ecosystem, 
even though it is said that its presence is sine qua non condition for development 
of chernozem. I believe they are relatively young soils and they are connected, by 
origin, with the period of Holocene after the climatic optimum. My opinion is 
based on the second important condition for the creation of chernozem - the 
necessary presence of CaC03 or, at least, high mother rock saturation with base 
cations. Loess, which is a mother rock of the chernozem of Lublin region, as well 
as of all the chernozems in Poland, met that criterion, but only in a short period of 
time after sedimentation. If chernozems were the soils of the early Holocene, we 
should expect at least their fragments on the entire surface of loess in Poland. We 
can, however, find them as separate, non-solid pieces, without any clear ecological 
corridors that would connect them. Such a separate piece are the chernozems of 
Lublin. Their contact with the surrounding soils does not indicate any possibilities 
of non-chernozem soils derived from the degradated and disappearing cherno
zems. Brown soils, situated among chernozems on the exposed elevated positions, 
are the result of old automorphic-leaching processes. Wherever those processes 
were or are being stopped, humic soils, chernozem and black earth appear. Those 
last ones have already been noticed by Miklaszewski [1910] who stated that their 
separation from chernozem out in the field is impossible.
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The above has been confirmed in my research during which I met black earth, 
chernozem in the described area, in statu nascendi, both not degraded and 
degraded.

As Pelisek (after Starkel [1977]) suggested, the possibility of chernozem 
formation from semi-hydrogenic soils was demonstrated by Tomaszewski, while 
investigating the Amur chernozem. Such chernozems were presented at the Soil 
Science Congress in Edmonton, Canada, and at regional conferences near Tam- 
bowo and North Jarosław in Russia.

The water factor could have also taken part in the chernozem formation in the 
Lublin Upland. This was indicated by wide peat areas in the river valleys of the 
chernozem region, as well as by the evidence that proves that the growth of 
peat-land had not ended till the phase of intense anthropogenesis of the environ
ment.

There is also proof of the possibly frequent occurrence of hydrogenetic proces
ses and the soil cover widening rich in organic compounds towards watersheds, 
since the peat-land growing in the valley, played an active role in raising the 
surface of ground waters in the surrounding area. Hydrophylic flora covered the 
basins together with the culminations within them, old terraces, and only some of 
the beds. The flora was disappearing towards culminations. It did not manage to 
cover the tops that were placed too high and out of the range of ground water. The 
process of drying started in the sub-boreal period and was accelerated in the 
sub-atlantic period by the anthropogenic factor. Reflections of a similar opinion 
can be found in the work of Pelisek. This last author is of the opinion that at the 
end of atlanticum, during the periods of higher dryness and with human activity, 
chernozems could have been formed. Those processes started at the highest parts 
of the terrain. The first signs of degradation appeared there closer to our times. 
They were generally based on the decreasing humus, differentiation of the com
position of humus in the profile, décalcification, and even some signs of leaching.

The lower we go, the weaker the signs of degradation. The first stage of 
evolution by drying the soils originating from the hydrogenic factor, cannot be 
called degradation. Slow drying of the area and the character of the mother rock 
were favourable for the intensification of humification processes and, even at low 
content of organic C, they positively influenced the thickness of humic processes.

The process of dehydration has not yet ended. In the valley parts, water factors 
still have a significant, at least periodical, influence. It becomes clear that the lower 
the soils are placed in a specific morphological section, the more features they 
have in common with the black soils formed on silt formations of the Lublin 
Upland. More difficult leaching made some of the humic soils contain CaC03 in 
the surface part even today. That would be unique when we consider these soils 
to be the relics of steppe from the early Holocene. One thing is sure -  organic 
compounds, at least in beds and exposed hills in the valleys come from the period 
before the sub-atlantic. In the profile of Czermno, which is a well dated archeolo
gical material, the sub-atlantic peat cuts in to a well developed chernozem soil 
[Wojtanowicz 1971].

The main evidence of the age of the chernozem in the Lublin Upland is 14C 
dating. Such research has not been carried out in the described area. Nevertheless, 
the analysis done by German scientists provided information on the Saxon 
chernozem that is 5-6 thousand years old. Accumulation of organic compounds 
took place therefore in the climate optimum of the atlantic period, the period of
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intense automorfic-leaching, but in the proper evaporation-hydromorphic condi
tions. The influence of the leaching-slope processes seems to be of the second 
order, despite the fact that it was the time of the first Neolithic agricultural cultures 
in the Lublin region, which might be connected with the beginning of the soil 
anthropogenesis. That process was started by the tribes of Neolithic farmers who 
entered the territory of Poland about 4500 years B.C. through the Moravia Gate, 
went around the Karpaty Mountains to south-east [Hensel 1980]. Those tribes 
already had some ideas of the environment, for they settled on the best soils. 
Therefore, also in the Lublin Upland most of the evidence of their presence is on 
the soils derived from loess.

Anthropogenesis, which has not given up natural forms of agriculture till the 
20th century, did not manage to have any significant effect on the soil tilth. Its 
influence, however, greatly modified the soil cover of the upland, especially the 
loess areas. The cause of is was artificial uncovering of the soil surface by 
depriving the soils of their natural flora. It accelerated denudation processes, even 
more since loess landscape, as well as climate conditions and loess soil properties 
favoured that process. The initial results did not have to be dramatic. Despite a 
significant deforestation (to feed a family of four one needed about 100 ha of land), 
the cultivated land was used for only 15 years, then it was resting for 45 years. The 
dominating cultivation, and even cultivation performed by the beasts of draught, 
which appeared in the upland in early Neolithe (famous oxen in the yoke found in 
Krężnica Jara near Lublin) but without flipping furrow-slices, did not damage the 
soil surface bad enough to cause its significant shifting. Despite the improvement 
in the agriculture, demographic factor did not favour the intensity of cultivation 
and greater positive and negative anthropogenesis of the soils, until late Middle 
Ages. This border area was not left in peace for long. Already in 1205 near 
Zawichost, Roman -  the Halicz Duke was defeated. Earlier, the Polowce-Russia 
troops reached Wiślica and Leszek Czarny bit the Jadźwings’ in the fields of 
Łopiennik, the center of the Lublin Upland, in 1281. Only during the kingdom of 
Kazimierz the Great, after Podole was joined to Poland, and after the marriage 
with Aldona Gedyminówna, we can say that some sort of peace was established 
there. The dowry that consisted of 40 thousand Polish prisoners of war increased 
the population of the Lublin region, and from that moment on, we can observe a 
demographic transition in the regions near Kazimierz. Great intensity of the upland 
management, at least in terms of space, is related mainly to the grange economy 
stimulated by the need for cereals during great geographic discoveries in the XVI, 
XVII, and part of the XVIII century.

Further demographic growth, lack of industry, and since the growing of country 
population, leading to over-population of villages, caused (approximately till the 
first quarter of the XXth century) the limitation of the natural environment, that 
even damaged of the forest-agriculture border at places. The outcome was the 
erosion of almost all loess areas. The erosion also attacked the soils derived from 
the loess formations at the morphologic edges.

Erosion processes created a complicated mosaic of soils in the areas of 
non-chernozem loess soils. Beyond the more uniform area of deluvial soils at the 
foots and in the valleys, there is no significant differentiation of the soils from 
natural brown-earth soils to pararendzinas -  as the last post-erosion stage. Great 
majority of the soils does not meet any criteria, which would allow to classify them 
in a logical manner, according to the obligatory systematics. The influence of
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erosion processes at the border between the Giełczewska Elevation and the 
Zamojski Valley and at the border between the Chodelska Valley and neighbou
ring regions was especially visible. It resulted in the youngest Holocene initial 
rendzinas.

In the macro-scale level failure to control the erosion of the soils in the Lublin 
Upland covered a fundamental problem of our climatic zone -  soil acidification. 
20 years of research on the reaction changes showed that only the soils derived 
from loess (except rendzinas) did show acidification, but even increased their pH. 
The same thing was observed in the alluvial soils.

Soil compaction as a result of cultivation and harvesting with heavy equipment 
is rare and on small areas only. The results of quasi-compaction can be found in 
the brown medium-eroded loess soils, according to Turski and Słowińska-Jurkie- 
wicz [1994]. The former Bt horizon forming the Ap layer in these soils shows 
every symptom of non-natural water and air management, identical to the com
pacted soils.

The soils of the Lublin Upland en block do not have the features of soils changed 
by human activity (cultural soils), despite the fact that some evidence from the far 
or recent past show that rational and long-lasting human activity could significant
ly culture the soil. One of the settlement centers in the eastern part of the Lublin 
Upland from NeoHiite times till the defeat of Grody Czerwieńskie (XIII th 
century), is situated on the edge of the Grzęda Horodelska and in the Hrubieszo
wska Valley. The city of Wołyń located there is a direct successor of a Neolithic 
city and an anonymous city considered one of the so called great cities on the 
Vistula banks of early Middle Ages. It is situated on one of the most beautiful 
chernozem pieces with deep and not degraded mollic horizon. Even these soils 
close to the city have anthropic horizons which result from the cultivation of 7 
centuries ago.

The cultured soil areas can be found close to the former estate farms in the 
court-gardens. Most of them, however, are in the former hop-gardens, where it 
was a rule to carry out trenching before hop was started there.
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