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A b s t r a c t. lnvestigations of the cultivated field 
climate and its complex evaluation require determining 
soil conditions in which the above research is based on. 
The maintenance of soi! retention capacity, water filtration 
rate, gas exchange between atmospheric and soi! air, and 
soi! temperature dynan1ics are considerably conditioned 
by the physical siale of the soi! and its properties. 

The object selected for the study is located in the 
field of the agrometeorological observatory at Felin, near 
Lublin on brown eartl1 , of a grey•brown type (Orthic Luvi• 
sol), derived from sill fom1ations, non•unifom1 on chalk 
marł. Granulometrie composition of the soi! classifies it 
within loamy silt fom1ations. Soi! contains a medium 
amount of organie carbon (980 mg/100 g of soi!) in the 
arabie layer. 1l1e soi! reaction is acid (pH 4.85), and the 
saturation of sorption complex with basie cations is higher 
then 50 %. Compaction of the plough•humus layer reaches 
on average 1.39 g/cm·3

, and total porosity exceeds 45 % 
v/v. Field water capacity is higher than 26 %, w/w, while 
field air capacity is 7.9 % v/v. Wilting point of plants 
corresponds to water capacity at pF 4.2 and accounts for 
5.8 % w/w on the average. The content of water·stable ag• 
gregates, valuable from the agronomie point of view, i.e., 
biggerthan 1 mm in diameterexceeds 22 % w/w. 1l1e soi! 
analyses did not show any signs of gleying or other unfa. 
vourable signs limiting the possibility of cultivation of 
basie plant species. 

Key w o r ds: parent rock, systematic w1it, agricul• 
tura! land use, soil state 

lN1RODUCTION 

The research site is located in the Agricul
tural Experimental Station at Felin, near Lu
blin, on the Świdnicki Plateau. This area 
consists partly of the Lublin Upland on the 

right bank of the Bystrzyca River, free of 
ravines, elevated 205-215 m a.s.l., with a 
ground water table at a depth of 15 m. Be
cause of thai, crops can use water mainly from 
precipitation. 

For a detailed analysis, the field within the 
agrometeorological obseivatory has been chosen. 
It has a slight north-east inclination with a small 
water erosion risk. The soils of the research area 
were subjected to many studies in the past. At
tempts of their explicit classification provoked 
heated scientific discussion, especially on the 
background of different interpretations of the 
same formations in various cartographic, geo
logical, or pedological works (10,l 1,14]. Some 
earlier elaborations pointed out thai the existence 
on this area's soils derived from loessial mate
rials lying on loam and marł [11,14], while 
others described these soils as podzols formed 
from loess and loess-like formations (10]. Yet 
other papers clearly showed that in this part of 
the Lublin Upland the loess cover does not 
occur at all [2,3,9,15]. The prevailing soil ma
teriał consists of silt loams, which has been 
proven, among others, by granulometrie ana
lysis [1,3]. They contain much more sand frac
tion (ca. 20 %) and much less silt fraction 
(below 50 % ) than soils formed from a typical 
loess. However, it should be pointed out that 
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silt formations, only looking like loess, occur 
more often than it is commonly assumed [1,9]. 

The aim of this paper was to fix the soi! 
studied among actual systematic units and to 
characterize soil conditions of the site of stu
dying the climate of the cultivated field. 

MA TERIALS AND METHODS 

The field chosen for the study is a part of 
the research site of the Department of Agro
meteorology of the University of Agriculture 
in Lublin, located in the Agricultural Ex
perimental Station at Felin. For 30 years, a 
permanent six-field crop-rotation system has 
been used on this field as follows: potatoes on 
farmyard manure (FYM), spring barley with 
red clover as a companion crop, winter wheat, 
horse bean and winter rye. 

Minerał fertilization was applied in doses 
adjusted to particular crop requirements by 
using: ammonium nitrate, super-phosphate and 
potassium salt. Farmyard manure served as or
ganie fertilizer in an average dose of 4 t/ha. 
The soi! was sampled in spring from the 
field under winter wheat, where the following 
agrotechnical measures have been taken: 

Autumn: skimming after red clover, deep 
ploughing, harrowing, fertilizing and wheat 
sowing; 
Spring: harrowing. 
Pesticides were applied sporadically and 

in small amounts. 
To analyse physical, chemical and biologi

cal properties, soi! samples were taken from 
the following genetic horizons and layers: 

arable-humic horizon Ap - 2-7 cm and 12-
17 cm; 

illuvial horizon Bt - > 22 cm. 
In order to avoid accidental results, sam

pies were taken from three different, randomly 
selected points (soi! pits), receiving in this way 
10 replicates. The characteristics of soi! condi
tions were based on the following analyses: 
1. Granulometrie composition of soi!, by Ca

sagrande method in Prószyński's modifi
cation (Table 1). 

2. Basic physical properties of soi! {Tables 2 
and 3), in undisturbed sam pies of 100 cm3 

capacity: 
- density, 
- total porosity, 
- field water and air capacity, 
- air permeability: actual and at the field 

water capacity (pF = 2.2), with the use 
of LPiR apparatus manufactured by 
W ADAP Poland, 

- content of pore groups of diameters 
>300 µm, 300-30 µm, 30-10 µm, 
>10 µm, and <10 µm, calculated on 
the basis of water retention curve, 

- water capacity at pF 4.2, and 
- density of solid phasc, with pycnome-

tric method. 
3. Water stability of soi! aggrcgates with 

Baksheicv' s mcthod in the apparatus 
modified by the Institute of Agrophysics, 
Lublin (Table 4). 

4. Chemical properties (Tables 5-7): 

- soi! reaction, pH in 1 M KCI, electro
magnetically, 

- hydrolytic acidity, sum of basie cations, 
sorptive capacity and base saturation, 
according to Kappen's method, 

- content of various forms of organie carb
on, including total carbon with Tiurin's 
method, 

- mobile forms of humus, extracted in 
0.05MNaOH, 

- susceptibility to oxidation, with Łogi
now-Wiśniewski' s method, 

- content of macroelcmenl'i: total nitrogen 
after Kjeldahl, available P20 5 and K20 
according to Egncr-Riehm, and avai
lable Mg according to Schachtschabel, 
content of microelement'i: Cu, Zn, Pb 
and Mn by AAS method. 

5. Biologica! properties (Tables 8 and 9): 

- number of macrotrophic and oligotro
phic bacteria according to Hattori' s 
method, 

- enzymatic activity: neutral phosphatase 
(pH=6.5) after Tabatabai et al., dehy
drogenase aftcr Thalmann, and urease 
after Zantua et al. 

Determinations of biologica! properties 
were carried out for two years, and three times 
during the vegetation scason. 
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Tab Ie 1. Granulomet rie eomposition of the soi! and eon tent of organie mauer 

Organie Content of granulometrie fractions (%) 
Genetic matter 
horizon I.O-O.I 0.1-0.02 <0.02 0. 1-0.05 0.05-0.02 0.02-0.005 0.005-0.002 <0.002 

(%,w/w) (mm) 

Ap 1.69 17 49 34 12 37 20 IO 4 
Bt 0.31 14 45 41 10 35 18 7 16 

T ab I e 2. Phy si cal properties of the soil 

Genetic Density Soi! Total Field Water Field air Actual a ir Air 
horizon and of solid density porosity 
sampling phase 

water eapaci ty 
eapacity at pF 4.2 

capacity penneability penneability 
at pF 2.2 

depth 

(cm) (g/cm3) (%. v/v) (%,w/w) (%,w/w) (%. v/v) 

Ap 2-7 2.61 1.38 47.1 28.4 5.9 7.9 
Apl2-17 2.61 1.40 46.2 26.7 5.8 8.8 
Bt 25 - 30 2.62 1.55 40.8 21.8 7.2 7.0 

T a b I e 3. Content of selected groups of pores 

Con tent of pores (%, v/v) Genetic horizon 
and sampling 
depth >300 300-30 30-10 

(cm) 

Ap 2- 7 
Ap 12- 17 
Bt 25 -30 

3.7 
4.1 
3.1 

T -a b Ie 4. Contents of water-stahle aggregates 

( m) 

3.5 2.2 
3.8 1.7 
4.3 2.2 

>IO 

9.4 
9.6 
9.6 

99.2 23.1 
141.2 63.9 
64.4 48.8 

<lO 

37.7 
36.6 
31.2 

Gcnetic horizon Content of water stable aggregates (%, w/w) of diameters 
and sampling 

>7 7-5 5-3 3-1 1-0.5 0.5-0.25 <0.25 depth 

(cm) (mm) 

Ap 2 - 7 2.8 3.5 6.4 10.7 7.9 20.0 48.7 
Ap12-17 6.0 3.6 4.0 8.1 16.9 28.7 32.8 
Bt 25 - 30 O.I 0.1 0.3 0.1 4.3 18.8 76.3 

T ab I e 5. Soil reaction and sorptive properties 

Genetic horizon Hydrolytic Sum Sorption Base saturation 
and sampling pH acidity of cations capacity 
depth 

(cm) (M KCl) (cmol(+)kg· 1) (%) 

Ap 2- 7 4.9 3.77 3.95 7.72 51.1 
Ap 12 - 17 4.8 3.46 4.15 7.61 54.5 
Bt 25 -30 4.9 1.95 8.65 10.60 81.6 
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T a b I e 6. Content of various fonns of organie earbon 

Genetie horizon 
and c, 

sampling depth 

(cm) (mg/100 g soi!) mobile 

Ap 2-7 976 37.81 
Apl2-17 984 34.86 
Bt 25 -30 177 32.77 

T ab I e 7. Content of maero- and mieroelements in the soil 

Genetie horizon Maeroelements 
and 

sampling depth N-tot. P2Os Kp 

(cm) (%,w/w) (mg/100 g soil) 

Ap 2-7 0.08 15.6 25.0 
Apl2-17 0.08 15.0 18.3 
Bt 25 - 30 0.02 6.6 5.0 

* Soluble in l M HCI. 

T ab I e 8. Number of baeteria in the soi! Ap horizon 

1992 

30.89 

Maerotrophie baeteria 
(million g soi! d.m.) 

1993 

18.08 

x 

24.49 

T ab I e 9. Enzymatie aetivity in the soi! Ap horizon 

Mg 

4.8 
6.0 
7.4 

Fonus of organie earbon 
%C, 

liabile oxidizable non-oxidizable 

1.29 
1.36 
4.17 

1992 

10.57 

38.93 
41.67 
59.32 

Mieroelements* 

Cu Zn Pb 

(mg/kg) 

2.50 8.65 14.5 
2.50 8.40 16.0 
l.95 5.55 14.0 

Oligotrophie baeteria 
(million g soi! d.m.) 

1993 

15.17 

61.07 
58.33 
40.68 

Mn 

132 
115 
116 

x 

12.87 

Neutral phosphatase 
(meg P04'l g soi! d.m./1 h) 

Dehydrogenase Urease 
(meg TPF/1 g soil d.m./24 h) (meg N-NH4'l g soi! d.m./24 h) 

1992 1993 x 1992 1993 x 1992 1993 x 

138.34 I 13.77 126.06 4.62 5.45 5.03 486.03 447.22 466.62 

RESULTS AND DJSCUSSJON 

Soil eonditions of a site for studying the 
elimate of the eultivated field are determined, 
first of all, by soil materiał, its granulometrie 
eomposition, the quantity and quality of or
ganie substanee, and next by the kind and in
tensity of the applied agrotechnieal measures. 

The analysis of the soil granulometrie 
eomposition (Table 1) definitely exeludes this 
soil from loess formations, beeause of a high 
eontent of sand fraetion. It classifies the soil of 

Ap horizon as loamy silt and that of Bt hori
zon as clay silt. 

The results of basie physieal properties 
(Tables 2 and 3) point out to favourable eondi
tions oeeurring especially in the arabie-humus 
layer. The physieal state of the soil is eharae
terized by a little eompaetion, good air-water 
relations at an extremely good share of water
stable soil aggregates (Table 4). 

The most valuable, from the agrieultural point 
of view, water-stable aggregates of diameters: 
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7-5, 5-3 and 3-1 mm reached the values con
sidered to be very high for this type of soil. 
This may suggest the existence of good quality 
organie substance, or intensive biologica! life 
[5,6]. 

The sorptive capacity (Table 5) of the 
arabie layer is on a very low level. Hydrolytic 
acidity consists of 50 % sorptive capacity 
which, together with acid reaction of soil, 
points to the necessity of liming [16]. Data on 
sorptive properties lead us to conclude that the 
processes of its chemical degradation are very 
weak [7]. 

The content of total carbon (Table 6) does 
not Nander away from the average and is typi
cal for this type of soil. About one-third of total 
carbon (C1) falls to mobile forms, which testifies 

to a relative stability of organie substance. lt was 
also evident by the results of other studies, 
where the CHA/CFA ratio was 1.46, and the con
tent of humins reached 57 .6 % C1 [4 ]. 

Basing on boundary values for the evalu
ation of macro- and microelement contents in 
soils [ 16], the studied soi! can be classified as 
having high content of available phosphorus 
and potassium (Table 7), medium content of 
magnesium and low content of total nitrogen. 
The soil was also characterizcd by medium 
contents of copper, zinc and manganese, and a 
low content of lead. 

The results of biological analyses (Tables 
8 and 9) testify to a vital biologica! life going 
on in the arabie-humus layer of the soil stu
died. Both the number of bacteria and enzy
matic activities were on a very high Ievel. Il 
has also been certified by the results of studies 
carried out in co-operation with the Depart
ment of Agricultural Microbiology of the 
University of Agriculture in Lublin [5,6]. 

C0NCLUSI0NS 

The soi! properties of the site chosen for 
studying the climate of the cultivated field 
classify it into brown earth. of the grey-brown 
type (Orthic Luvisol), formed from silt forma
tions, non-uniform laying on chalk marł 

(12,13]. It probably had the following profile 

structure: O-A-E-Bt-C/D. However, the for
mer leaching horizon (E) disapeared because 
of cultivation. This horizon, together with or
ganie (0) and humic (A) horizons, has been 
transformed into plough-humus layer (Ap). 
Below Ap layer there is an illuviation horizon 
(Bt) of a brown colour, which gives the soil 
studied morphological traits characteristic for 
brown earth soils. After many years of cultiva
tion, this soil shows the following profile 
layering: Ap-Bt-C/D. The distinguished genetic 
horizons had the depth as follows: Ap - 0-22 
cm, Bt - 22-75 cm, and C/D >75 cm. In the 
soil profile, there was no sign of gleyization 
processes. Though chemical degradation was 
observed, it was of little intensity. The results 
of all the physical, chemical and biologica! 
analyses allow us to state that the soil of the 
studied object is characterized by favourable 
conditions. It also does not give any signs 
which would limit the possibility of cultiva
tion of basie plant species. 
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GLEBOZNAWCZA CHARAKTERYSTYKA 
OBIEKTU BADAŃ KLIMA TU POLA UPRAWNEGO 

Prowadzenie badań klimatu pola uprawnego oraz do
konanie kon1pleksowej jego oceny wymaga określenia wa
runków glebowych, w których prowadzone są te badania. 

Kształtowanie zdolności retencyjnych gleby, szybko-

śc i filtracji wody, wymiany gazowej pomiędzy powie
trzem atmosferycznym a glebowym, dynamiki temperatury 
gleby są w znacznej mierze uwarunkowane stanem fizy

cznym gleby i jej właściwościami . 

Wybrany do badań obiekt zlokalizowano na polu ob

serwatorium agrometeorologicznego w Felinie, na glebie 
brunatnoziemnej , typu gleby płowej (Orthic Luvisol) wy

tworzonej z utworów pyłowych, niecałkowitych na mar
glu kredowym. 

Skład granulometryczny gleby kwalifikuje ją do 

utworów pyłowych gliniastych o średniej zawaności wę
gla organicznego, 980 mg/100 g gleby w warstwie upraw
nej. Odczyn gleby jest kwaśny pH 4,85, a wysycenie 
kompleksu sorpcyjnego kationami o charakterze zasado

wym jest wyższe niż 50 %. Zagęszczenie badanej glebf 
wynosi średnio w warstwie omo-róchnicznej 1.39 Mg 111· • 

a porowalość ogólna przekracza 45 %, v/v. Polowa pojemność 
wodna jest wyższa od 26 %, w/w, zaś polowa pojemność 
powietrzna wynosi 7.9 %, v/v. Punkt trwałego więdnięcia 
roślin odpowiada pojemności wodnej przy pF 4,2 i wynosi 
średnio 5,8 % w/w. Zawaność wodoodrx,rnych agregatów 
o korzystnie roh1iczym charakterze (średnica większa niż 
I mm) przekracza łącznie 22 %, w/w. 

Badana gleba nie wykazuje cech oglejenia, ani też 

i1mych niekorzystnych oznak ograniczających możliwośc i 

uprawy podstawowych gatunków roślin. 
S ł o w a k 1 u c z o w e: Skala macierzysta, jedno

stka systematycma, użytkowanie rolnicze, stan gleby. 


