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Ab s t r a c t. The studies were conducted in vari­
ous parts of the Lublin Upland on the soils formed 
from loess and loess-like formations as well as from 
limestone. The greatest and the quickest change:. in 
the soil cover and typology are caused by erosion re­
sulting from the changes of forest soils into cultivated 
soils. Severa) cycles of soil development in the undulat­
ing terrain are presented in relation to the intensity of 
erosion, mother rock, and original soi!. Forest soils are 
not prone to undergo transformations. Cultivation 
going on for severa! hundreds years causes slow changes, 
mainly in some of the chemical soil properties ( e.g., in 
the fractional humus contents, soil reaction, the con­
tents of available K and P). A probable soil cover that 
existed 500-600 years ago, and the cover expected in 
severa! hundreds years have also been presented. 

INTRODUCTION 

Only Schroeder's paper [10] deals with 
the changes of soil properties under the in­
fluence of many-year, differentiated culti­
vation (forest, agricultural). The few works 
that are available concern only relatively 
short periods of time [1,2,4,6,7,9]. Whereas 
many other papers deal with the influence 
of terrain relief and cultivation on erosion 
and their influence on the soil properties 
[3,5,8,11,12]. 

Hence the present study has been under­
taken in order to establish changes in the 
properties of the chosen soils and to deter­
mine the rate and direction that the soil trans­
formation take, i.e., evolution of the soil 
under the influence of many-year, differen-

tiated cultivation on undulating terrain. A 
further task that has been undertaken was an 
attempt towards the reconstruction of the for­
mer soil cover at the chosen sites and deter­
mination of the expected most probable soil 
cover in a chosen period of time. 

TERRAIN AND MEIBODS 

The present study was conducted at 10 
chosen sites in the Wyfyna Lubelska (Lu­
blin Upland) on the soils formed from loess 
and loess-like formations and lime rocks. 
The chosen soils represented the soils typi­
cal for that region, i.e., grey-brown podzolic 
soils, brown soils, chernozems, and rendzi­
nas. 

At each of the study sites, cultivated 
soils with differentiated but known cultiva­
tion periods, and, for the sake of compari­
son, nearby forest soils were studied. Prom 
the cultivated soils the following were 
chosen: soils cultivated for 40-50 yrs, for 70-
100 yrs, 150-200 yrs, about 300 yrs, 400 yrs, 
and 500 yrs, as well as 550-600 yrs. The his­
tory of the land cultivation was recovered 
from various maps, and from the archives. 
Because of the considerable deforestation 
of the Lublin Upland and because of the 
changes in the soil cover resulting from 
water erosion as well as the lack of suitable 
maps the choice posed many problems. 
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The method of soil levelling section was 
chosen because of the configuration of the 
terrain and water erosion. It should be 
clearly stressed that in the topographically 
differentiated terrain it is difficult to differen­
tiate between the influence of the peńod of 
agricultural utilii.ation and the influence of 
erosion on the changes of soil characteristics 
in practice. A few sections were made at 
each of the chosen sites (of the cultivated 
soils) and one section of the forest soil 
cover. A total of 58 section were made in 
different regions. 

Samples for laboratory studies were 
taken from a number of profiles; they com­
plemented field investigations. Laboratory 
studies were conducted according to methods 
commonly used in Polish laboratories. 

The results of laboratory studies were 
presented in tables and graphs. They take 
into consideration time periods of agricul­
tural utilii.ation of the studied soils and ter­
rain inclinations. To present the tendencies 
and directions of soil transformations mean 
values were calculated, and generalized pic­
tures were drawn. 

The actual image of the soil cover at the 
studied sites was worked out on the basis of 
sections and accessory soil pits. lt also 
presented probable soil cover that existed 
500-600 yrs ago, and the cover expected in 
several hundred years. 

In the present work, in which the results 
of a 5-year long study peńod are presented 
only a few graphs and figures are enclosed 
(Figs 1-5) to illustrate the results. Amore 
comprehensive presentation of the results 
can be found in another paper that is being 
prepared for publication at the moment. 

RESULTS AND CONCLUSIONS 

The results of the study on the changes 
in the soil properties under the fnfluence of 
many-year, differentiated utilization con­
ducted in the period 1986-1990 in the Lu­
blin Upland on the soils originating from 
loess and loess-like formations as well as 

lime rocks may be generally summańzed in 
the following way. 

1. Soil cover under forest is typologi­
cally little differentiated. lt was also like 
that 500-600 years ago. 

2. The changes in the character of soil 
utilii.ation, i.e., forest soils into agńcultu­
rally used soils, caused water erosion and in 
tum considerable changes in the soil cover, 
and what follows, typology, especially in the 
first years (up to 50 years). 

3. Transformations of the cultivated 
soils (under the influence of erosion) de­
pend on the intensity of erosion, the type of 
mother rock and 9ńginal soil. · Some trans­
formation cycles may be distinguished. For 
example grey-brown podzolic loess soils 
may be transformed into brown soils (artifi­
cial), into deluvial soils or even into soils at 
the initial stage of development; grey-brown 
podzolic loess-like soils on limestone change 
into brown soils (artificial), rendzinas and 
into deluvial soils; degraded chemozems 
are transformed into brown soi~, pararend­
zinas, and deluvial soils. 

4. The influence of the many-year agń­
cultural use was relatively slow and con­
cemed mainly chemical soil properties. 

5. The soil cover expected in 500-600 
years' time will be similar to the contem­
porary one. This may be concluded on the 
basis of the rate of changes taking place in 
the arabie soil. 

6. In case of forest soils the influence 
of the relief on the soil morphology and es­
pecially on the soil thickness A1 is hardly 
visible. But it is very prominent in case of 
cultivated loess soils and loess-like forma­
tions. In rendzinas the above changes are 
much slower. 

7. An intensive denudation of the sur­
face soil layer, especially when the terrain 
inclination is above 18 % , takes place mainly 
in the first tens ofyears after cultivation has 
been started and it gets smaller in time. The 
thickness of the deluvial horizon increases 
most rapidly when the inclination is from 6 
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· Fit, 1. Rudnik C(A-B) section. I - levelling section, li - geological section, Ili - pedological section;·a- sill loam, b • 
loam, c - sand, d - clay, e - limestone, f • depth of decalcification, g • humus horizon A1 and deluvial horizon Ade• h 
• transitional horizon A1 C, i - lessivage horizon A:3, j • transitional horizon BC, k • browned horizon (B), I • parent 
rock C, ł - underlying materiał D; 1, 6, 7 ... - soil unita to enclosed mapa in Fig.Z. 

to 12 %, then it gradually decreases (with 
the increase of inclination). 

8. In the eroded soils denudation is se­
; lective in its character. It is different in silty 

soils than in rendzinas. In the former the 
:, contents of the silty fractions increase with 
' the length of cultivation period (most in­

tensive at the foot of the bill). Whereas the 
contents of fine fraction ( <0.02 mm) and 

' colloidal fractions decrease. In case of rend-
zinas the increase of the <0.02 mm par­
ticles and <0.002 mm particles (though to a 

: lesser degree) is clearly most visible on the 
· slope and then at the foot of the bill. 

9. The contents of organie carbor:. in 
• the soils under cultivation decreases signifi-

cantly in relation to forest soils. Further 
changes-slight impoverishment of silty soil -
take place mainly in the top layer. Actually, 
no changes occur on the slope (in the soils 
cultivated for more than 40 years). In case 
of the foot of the bill, a slight increase of 
the studied component was observed. In 
rendzinas, especially on the slope and at the 
bill foot, the contents of organie C increases 
with the cultivation period. 

10. The content of humus stronger and 
permanently bound to the minerał part of 
the soil is the lowest in forest soils. In the 
soils cultivated for a short period of time 
(up to 50 yrs) its contents clearly increase, 
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Fig.2. Soi! cover of Rudnik object (C). I - probable 500 years ago, II - at present, III - expected in 500 years. Soils 
developed of loess-like formations: 1- grey-brown podzolic soils, 2- typical brown soils, 3- typical brown soils 
weekly eroded, 4- deluvial soils (grey-brown podzolic soils-continually accumulated), 5- soils of undefined 
typology. Soils developed of limestone: 6- typical rendzinas, 7- eroded rendzinas (typical to initial). 8- brown 
rendzinas, 9- eroded brown rendzinas (weekly or intensively), 10- brown rendzinas intensively eroded, 11- brown 
rendzinas intensively eroded and initial rendzinas, 12- initial rendzinas, 13- complex of typical and brown 
rendzinas. Soils developed of loess-like and limestone formations: 14- comple.Y. of brown soils and 
rendzinas.A-B,C-D- lines of sections. 
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whereas in the soils cultivated for a longer 
period of time the increase is slight. 

11. The total amount of bumie acids in 
eultivated soils is eonsiderably higher than 
in forest soils. The contents of bumie acids, 
usually high in the soils eultivated for less 
than 50 years, clearly decreases in favour of 
fulvic acids in the soils eultivated for longer 
periods of time. 

12. The contents of total N follows a 
similar pattern to humus. 

13. The mean pH value in the surface 
Iayers decreases in time, especially at the 
foot of the bill, and at the top. On the 
slopes with the inclination of 6-12 % it 
practically does not change with the cultiva­
tion time, but on the slopes where inclina­
tion is more than 12 %, it slightly increases 
(carbonates are closer to the surface as a re­
suit of erosion). 

14. The longer the eultivation time the 
less available phosphorus remains in the 
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soils (in all the relief formations). The P 
contents correlate well with the contents of 
<0.02 mm particles. 

15. The contents of available K increase 
in silty soils with the increasing cultivation 
time. It is especially true of the foot. Whereas, 
in the case of slopes with an inclination of 

[ more than 12 %, decreasing amounts of this 
f component are observed. The increase in 
r the amount of available potassium accom­
f panies the increase in the contents of the r silty fraction. 
t 16. Though in practice it was not 
i> possible to distinguish the influence of 

ł
t many-year cultivation from the intluence of 

. 

erosion on the soil evolution in undulating 
terrain, it was nevertheless possible to es­

, tablish the direction and rate of changes. 
The agricultural utilization of soils 

ł r practiced up to now has been leading to soil 
degradation in Poland. In the case of soils 
originating from silt formations, it means 
graduał acidification and decrease of the 
oontents. of available components, espe­
cially the contents of phosphorus. 
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WPŁYW UŻYTK.OWANIAGLEB NA ZMIANY 
ICH WŁAŚCIWOŚCI 

I EWOLUCJĘ 

Badania pneprowadzono w rożnych regionach Wyży­
ny Lubelskiej na glebach wytworzonych z les.,ów i utworów 
lessowatych oraz ~ skał wapiennych. Największe i najszyb­
sze zmiany w pokrywie glebowej i w typologii powoduje 
erozja w~ zamiany gleb ldnych na uprawne. Podano 
też kilka cyklów rozwojowych gleb w terenie falistym, zależ­
nie od natc;żenia erozj~ skały macierzystej i gleby WY,jkio­
wej. Gleby leśne są bardzo mało podatne na zmiany w 
cza.ge. Kilkmctletnia uprawa rolna wywołuje zmiany powol­
ne, głównie niektórych~ chemicznych gleb (np. w 
składzie frakcjonamym próchnicy, odczynie, zawartoki 
przyswajalnego fosforu i potasu). Pnedstawiono też pra­
wdopodobną polcrywę glebową pned ~ laty a tak1.e 
przewidywaną za kilkaset lat 


