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Abstract Inthe years 1987-1990, in the condi-
tions of exact experiment, a research on the influence of
mineral and organic fertilizing as well as liming upon the
cropping from the undergrowth and the properties of meadow
soils of three chosen flooded meadow was carried out.

As the soil conditions of the chosen flooded meadow
are strongly differentiated, the influence of fertilizing
upon the reaction and sorption properties of the meadow
soils under study reaches different degrees. In a proper fo-
rest site the brown soil formed from slighily loamy sand in
the top layer of turf horizon had a reaction in degrees from
strongly acid on objects fertilized with NPK and manure,
to neutral on objects fertilized with NPK and limed. In the
soil of objects fertilized with NPK and limed, a clear in-
crease in the content of Ca>* and Mg2+ can be observed,
as well as in the sum of basic cations and the degree of sa-
turation with these cations of the soil sorption complex.
The influence of mineral fertilizing upon the soil reaction
and sorption properties is the least evident in the grey-
brown soil formed from clayey silt in a wet meadow forest
site. On all objects of the experiment the reaction of the
grey-brown soil remained within the range of neutral reac-
tion and no differentiation of sorption properties is evi-
dent.
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INTRODUCTION

Fertilizing of meadow soils influences not
only the cropping of the undergrowth, but also
some characteristics of these soils [1,2). From
among the characteristics of meadow soils,
especially worth mentioning are the reaction
and sorption properties. It can be assumed that

the influence of fertilizing and liming upon the
reaction and sorption properties of meadow so-
ils is noticeable in different degree among the
differentiated soils in certain site conditions.

MATERIALS

The influence of organic and mineral ferti-
lizing as well as liming upon the reaction and
sorption properties of meadow soils was tested
in the conditions of exact experiment, in the ye-
ars 1987-1990 on the three following locations:
- in JaZwiny, a farm belonging to State Farms

of Trzebnica, on brown soil derived from
light loamy sand, among the 4th land capa-
bility taxation and agricultural suitability
complex 3z, in a proper forest site;

- in Pawlowice, a farm belonging to the Agri-
cultural University of Wroclaw, on fen brown
soil on loose sand, 4th land capability taxation
and agricultural suitability complex 2z, in a
swampy-meadow forest site;

- in Maluszyn, a farm belonging to State
Farms of Trzebnica, on brown soil formed
from clayey silt on medium loam, 2nd land
capability taxation and agricultural suitabili-
ty 1z, in a wet-meadow forest site.

A detailed characteristics of the soils under
study is given in a separate publication [3]. In
the three aforementioned locations, experiments
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with fertilization of the permanent turf was star-
ted in 1987.

In the experiments carried out in JaZwiny
and Pawlowice, the following fertilizer combi-
nations were applied:

1 - control object witthout fertilizer

2 - 80 kg P,Os/ha + 100 kg K,O/ha

3 - 80 kg P,O4/ha+120 kg N/ha

4 - 80 kg P,O5/ha+ 240 kg N/ha

5 - 80 kg P,O4/ha+liming

6 - 80 kg P,O5/ha+120 kg N/ha

7 - 80 kg P,Og/ha+ 240 kg N/ha

8 - farmyard manure (FYM) - 40 t/ha

9 - 80 kg P,OgMa + 100 K,Oha + 240Nha + FYM.

In Matuszyn, on a fertile soil rich in humus,
with base reaction, liming or fertilization with
FYM was not applied, only the combinations 1,
2, 3, and 4 were used and test object 10 was ad-
ded, fertilized with 80 kg P,Os/Mha + 100 kg
K,O/ha +360kg N/ha. In the soil samples taken
in autumn period of 1987-1990, the soils reac-
tion and sorption properties were determined,
with the help of methods commonly used in soil
science.

RESULTS

The results of determining the reaction and
sorption properties in meadow soils of the cho-
sen flooded meadow, to be found in Tables 1-5,
show a differentiation of the sites, which have a
different degree with particular soils depending
on the object and the period of the experiment,
as well as the depth of sampling.

Between 1987 and 1990 the soil's reaction
in fertilized and non-fertilized control objects
becomes differentiated on particular locations.
It proves especially evident in JaZwiny, in
brown acid soil formed from slightly loamy
sand, showing on the unfertilized test object 1,
in a layer of 0-5 cm a variation of reaction in the
range from slightly acid to very strongly acid,
with pHy - values of 5.6 in 1987 t0 4.1 in 1990.
In deeper layers a slight decrease in the value of
pH was observed and the degrees of variations
of the reaction also became smaller (Table 1).

On the control object 1 in Pawlowice, in the
top layer of brown medium fen soil on loose sand
the reaction varies between slightly acid to acid

(Table 1), and in Maluszyn the grey-brown soil
derived from clayey silt on medium loam in a
layer between 1 and 5 cm has a reaction varying
from neutral to slightly acid. In the layers below
5 cm of depth the pH value increases slightly
and the reaction remains in the range from neu-
tral to basic in Matuszyn and slightly acid to
neutral in Pawlowice.

In the experiments carried out the influen-
ce of fertilizing upon the reaction of the me-
adow soils under study is found differentiated. In
JaZzwiny, as compared with the control object 1
on test objects 3,4, 8 and 2,9 in the layer of 0-5 cm
a decrease in the pH value was observed in the
years 1987-1990, and on test objects 5, 6, and 7
fertilized and limed during the whole period of
time, the pHy , value evidently grows to slight-
ly acid and neutral reaction.

In Pawlowice in a top layer of 0-5 cm on
test object 9 fertilized with NPK and FYM, a
decrease in the value of pH was observed, as
compared to the control object 1. On the fertili-
zed and limed test objects 5, 6, 7 the pH evi-
dently increases. Also an increase in pH value
on the remaining test objects 2, 3, 4 was obser-
ved in some years.

In Matuszyn in the top layer of soil 0-5 cm
the reaction in some years (1987, 1989) remains
in the range of neutral reaction, showing pHg )
variations of 0.2-0.6 units and the influence of
fertilizing upon the soil acidity is clearly visib-
le. It must be assumed that it is connected witha
large content of humus and colloidal silt frac-
tions (3), which conditions the buffer properties
of soil.

Sorption properties of the soils under study
were investigated on the basis of results of re-
search carried out in 1988, to be found in Table 3.

In JaZwiny the acid brown soil in the top
layer 0-5 cm deep on the control object 1 has a
low sum of exchangeable basic cations and very
low degree of the sorption complex saturation
with these cations. However, in comparison
with the control object 1, on the fertilized and li-
med test objects 6 and 7, an increase in the con-
tent of Ca%* and Mg?* cations, and then the
hydrolytic acidity is clearly lower then the
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Table 1. Soil reaction in investigated soils from Jazwiny and Pawlowice
Site Years Sampling Treatments*
depth
{cm) 1 2 3 4 b 6 7 8 9
pH H20
1987 0-5 6.2 5.7 43 49 6.8 1.6 7.1 49 52
5-10 5.9 5.3 5.1 53 59 59 6.3 4.8 49
10-15 57 5.0 48 5.1 50 5.0 53 4.7 4.8
1988 0-5 6.3 6.4 54 54 76 7.1 73 53 5.6
5-10 6.8 6.4 59 59 6.7 5.6 6.3 57 5.2
10-15 59 5.6 5.1 5.8 59 53 54 55 53
1989 0-5 52 5.0 48 4.6 6.7 7.1 7.2 5.0 4.7
5-10 5.0 5.0 4.6 4.3 6.5 59 6.5 5.0 4.6
10-15 5.0 4.8 4.5 4.2 5.6 54 55 52 45
1990 0-5 5.0 5.0 4.8 4.6 6.8 6.5 63 52 5.4
5-10 46 5.1 4.5 4.8 5.0 5.4 5.3 47 43
E‘ 10-15 45 4.9 45 4.7 52 52 4.8 47 48
N
3 pHKCl1
1987 0-5 5.6 54 4.5 4.7 6.2 72 6.8 45 5.0
5-10 5.1 4.7 49 47 53 5.4 55 43 4.5
10-15 49 45 45 4.4 45 4.5 4.7 42 4.4
1988 0-5 57 5.6 4.7 4.6 6.7 6.2 6.7 4.6 4.7
5-10 59 5.6 43 44 5.6 49 56 49 45
10-15 48 4.7 42 4.3 5.3 4.6 47 4.5 4.4
1989 0-5 46 44 42 4.1 6.6 7.0 7.2 45 41
5-10 44 43 4.1 4.0 6.5 5.0 6.5 44 4.0
10-15 4.2 4.1 4.0 4.0 5.1 5.0 53 4.7 4.1
1990 0-5 4.1 43 42 42 6.7 6.1 6.3 43 52
5-10 4.0 44 4.0 4.0 44 4.8 4.8 4.1 42
10-15 4.0 4.3 4.1 4.0 4.5 4.5 43 4.0 4.1
pH H20
1987 0-5 6.6 7.0 7.3 6.6 6.7 6.6 6.9 6.7 6.2
5-10 6.6 7.1 715 715 7.1 6.8 73 72 6.8
10-15 69 76 7.6 1.5 72 72 1.6 713 72
1988 0-5 6.4 6.2 6.8 59 6.9 72 6.9 7.0 6.0
5-10 6.6 6.1 73 7.2 6.4 6.7 6.5 73 7.0
10-15 7.2 7.1 715 7.6 6.6 6.8 75 53 7.1
1989 0-5 6.3 58 6.2 6.1 72 7.1 7.0 6.5 55
5-10 6.5 6.0 6.7 6.6 6.8 7.1 73 7.0 6.0
10-15 7.0 6.5 6.2 7.1 6.8 7.2 77 7.2 6.4
1990 0-5 6.0 5.6 5.4 5.5 6.8 6.4 6.5 6.4 53
8 5-10 6.3 57 58 6.2 6.6 7.0 7.0 6.4 6.0
'%‘ 10-15 6.8 6.0 6.3 6.6 6.6 73 6.7 6.7 6.2
E pH KC1
&
1987 0-5 6.0 6.8 7.1 6.1 6.6 6.0 6.7 6.4 5.6
5-10 6.0 6.8 72 6.8 6.8 6.2 6.0 6.8 6.3
10-15 65 7.4 7.0 7.0 7.0 6.2 7.0 7.1 6.5
1988 0-5 57 54 59 53 6.3 6.5 6.3 6.2 52
5-10 59 55 6.6 6.5 57 6.0 5.9 6.6 6.4
10-15 6.6 6.4 6.7 6.9 59 6.0 6.7 6.6 6.4
1989 0-5 6.0 54 6.0 6.0 7.1 7.0 7.0 6.3 5.2
5-10 6.3 57 6.5 6.5 6.7 7.0 7.2 6.5 5.7
10-15 638 6.1 6.8 6.7 72 7.0 70 7.0 6.0
1990 0-5 55 5.1 4.9 5.0 6.5 6.1 5.8 6.0 4.6
5-10 5.8 5.1 54 57 6.4 6.6 6.2 5.8 5.4
10-15 6.3 5.5 58 6.2 6.0 7.0 6.2 6.2 5.7

*For explanation see Materials.
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T able 2. Soil reaction in investigated soils from Maluszyn

Years Sampling Treatments
depth
(cm) 1 2 3 4 10
pH H20
1987 0-5 75 7.4 7.8 1.6 7.6
5-10 7.8 76 7.9 7.6 7.8
10-15 7.9 19 7.6 7.6 76
1988 0-5 7.2 72 7.0 7.8 73
5-10 7.8 7.8 7.7 7.8 7.8
10-15 7.8 17 7.8 7.2 7.1
1989 0-5 71 7.1 72 7.8 6.9
5-10 76 7.4 75 7.8 75
10-15 74 75 76 738 7.6
1990
0-5 6.5 6.5 6.8 6.8 6.5
5-10 69 70 13 13 13
10-15 7.2 70 73 74 74
pH KCl1
1987 0-5 70 71 72 72 72
5-10 72 7.4 75 7.4 74
10-15 74 75 7.1 74 71
1988 0-5 6.5 65 6.3 6.9 6.4
5-10 69 6.9 6.9 6.5 6.9
10-15 6.9 6.9 7.0 6.5 6.9
1989 0-5 7.0 7.1 72 7.4 6.8
5-10 72 73 73 7.6 73
10-15 74 14 74 7.6 14
1990
0-5 6.3 6.5 6.7 6.5 6.2
5-10 6.6 6.7 6.8 6.7 6.8
10-15 6.8 6.7 6.9 6.8 6.9

degree of the soil sorption complex saturation
with basic cations increases.

On test objects 3, 8, and 9 fertilized with
NPK (3), FYM (8) and NPK +FYM (9), the
content of basic cations, their sum and the soil
sorption complex saturation with basic cations
has a similar distribution as in the control object 1.

Fertilizing and liming have a comparative-
ly small influence upon the differentiation of
sorption properties of medium fen soil on test
objects of the experiment in Pawlowice. On the
control object 1 a high content of the Ca%*cat-
ion, a high sum of exchangeable basic cations
and the soil's sorption complex saturation with
these cations can be observed. In comparison to
the control object 1, on the test objects 8 and 9
fertilized with FYM (8) and NPK +FYM (9) in
the top layer of 0-5 cm the content of Ca?* de-
creases slightly, and on test object 8, where the
hydrolytic acidity was clearly lower, the degree

of the soil sorption complex saturation with ba-
sic cations evidently grows. Also on the fertili-
zed and limed test objects 5, 6, and 7 the
hydrolytic acidity decreases, the soil sorption
complex saturation with basic cations incre-
ases, and there can be observed a slight decre-
ase in the content of Ca2*, whereas the content
of Mg?* clearly grows.

Mineral fertilizing has the least influence
upon the differentiation of sorption properties
of grey-brown soil formed from clayey silt of
the test objects in Matuszyn. In comparison to
the control object 1, on the objects 2 and 4 the
content of Ca2* becomes slightly higher and so
does the sum of exchangeable basic cations.
Whereas on test object 10 fertilized with NPK,
360 kg N/ha the hydrolitic acidity increases and
the soil sorption complex saturation with basic
cations becomes slightly lower.
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Table 3. Hydrolytic acidity and base exchange capacity of the investigated soils

Treat-  Sampling Hydrolytic Exchangeable basic cations S=Ca+Mg+K+Na T£+Hh Degree of
ments depth acidity {mmol(+)/100 g of soil) saturation
(cm) Hh with basic
cat Mgt K + s cations
a g Na vV (%)
Jaiwiny
0-5 4.05 0.62 0.20 0.16 0.09 1.07 5.12 20.90
1 5-10 430 0.55 0.16 0.14 0.10 0.95 525 18.10
10-15 2.60 0.50 0.15 0.12 0.10 0.87 347 25.07
3 0-5 3.00 1.28 0.21 0.19 0.12 1.80 4.80 37.50
5-10 2.55 0.70 0.15 0.16 0.17 1.18 373 31.63
10-15 247 0.70 0.18 0.17 0.10 1.15 3.62 31.77
6 0-5 1.12 1.84 1.55 0.20 0.15 3.74 4.86 76.95
0-5 0.97 2.46 2.30 0.21 0.36 533 6.30 84.60
7 5-10 2.55 1.26 1.08 0.21 0.10 2.65 5.20 50.96
10-15 2.17 0.76 0.77 0.19 0.12 1.81 398 45.48
8 0-5 3.00 0.50 0.27 0.27 0.12 1.15 4.15 27.71
9 0-5 255 0.76 0.39 023 0.16 1.54 4.09 37.65
Pawlowice
0-5 3.00 17.64 1.71 0.38 0.68 2041 2341 81.18
1 5-10 1.80 17.04 0.94 0.21 0.57 18.76 20.56 91.24
10-15 0.45 21.20 0.77 0.20 0.63 22.80 23.25 98.06
2 0-5 2.70 17.30 1.15 0.20 0.59 19.24 21.94 97.69
3 0-5 2.17 16.40 1.38 0.40 0.85 19.03 21.20 93.04
4 0-5 3.59 16.60 1.22 0.27 0.59 18.68 2227 83.87
5 0-5 0.45 16.20 5.26 043 0.71 22.60 23.05 98.04
0-5 0.60 16.08 5.26 033 0.71 22.38 2298 97.38
6 5-10 2.17 16.34 1.64 0.21 0.63 18.82 20.99 89.66
10-15 1.35 16.90 1.15 0.19 0.63 18.87 20.22 93.32
7 0-5 1.20 14.82 2.91 0.30 0.57 18.60 19.80 93.32
10-15 0.37 17.46 1.05 0.18 0.61 19.30 19.67 98.11
8 0-5 1.50 15.10 1.71 0.48 0.66 17.95 19.45 92.28
0-5 3.82 5.10 1.48 0.46 0.63 17.67 21.45 82.22
9 5-10 2.10 15.24 1.27 022 0.59 17.32 19.42 89.18
10-15 0.67 15.80 1.05 0.19 0.57 17.61 18.28 96.39
Matuszyn
0-5 0.82 15.92 0.72 0.64 0.61 17.89 18.71 95.62
1 5-10 0.90 15.52 0.56 0.42 0.54 17.04 17.94 94.98
10-15 037 15.80 1.05 0.43 0.54 17.82 18.19 97.96
2 0-5 0.90 21.20 1.27 0.77 0.64 23.88 24.78 96.37
0-5 0.90 18.24 0.82 0.60 0.96 20.62 21.52 95.82
4 5-10 045 18.40 1.08 043 0.66 20.57 21.02 97.86
10-15 045 16.34 1.08 0.34 0.54 18.30 18.75 97.60
10 0-5 1.27 15.80 1.31 0.57 0.55 18.23 19.50 93.49
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CONCLUSIONS

1. The influence of mineral and organic fer-
tilization, and liming upon the differentiation of
the reaction and the sorption properties of the
chosen soils on flooded meadow proves that the
soil is an important factor conditioning the sha-
ping of the characteristics under study.

2. The variations in the soil pH value of the
control object of the experiment on the chosen
flooded meadow justify the need of further mul-
tiannual research, which would allow a proper
evaluation of the course of shaping the reaction
of soils fertilized minerally and limed.
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WPLYW NAWOZENIA | WAPNOWANIA NA
ODCZYN I WLASCIWOSCI SORPCYINE GLEB
LAKOWYCH SIEDLISK GRADOWYCH

W latach 1987-1990 przeprowadzono w warunkach
$cislych doswiadczeri badania nad wptywem nawozenia mi-
neralnego i organicznego oraz wapnowania na plonowanie
runi i wlasciwosci gleb lakowych wybranych trzech siedlisk
gradowych.

Na tle zréznicowania warunkéw glebowych wybra-
nych siedlisk gradowych w réznym stopniu zaznacza sig
wpltyw nawoZenia na odczyn i wlasciwosci sorpcyjne bada-
nych gleb takowych. W siedlisku gradu wlasciwego gleba
brunatna wytworzona z piasku stabogliniastego w wierzch-
niej warstwie poziomu damiowego wykazala odczyn w
przedzialach od bardzo kwasnego na obiektach nawozo-
nych NPK i obomnikiem do odczynu obojetnego na obie-
ktach nawozonych NPK i wapnowanych. W glebie
obiektéw nawozonych NPK i wapnowanych wyraZnie za-
macza sig wzrost zawartosci Ca>* i Mg?* oraz sumy katio-
ndéw zasadowych i stopnia wysycenia tymi kationami
kompleksu sorpcyjnego gleby. Najslabiej zaznacza si¢
wplyw nawozenia mineralnego na odczyn i wlasciwosci
sorpeyjne gleby szarobrunatnej wytworzone) z pyhu ilaste-
go w siedlisku gradu poptawnego. Na wszystkich obiektach
doswiadczenia odczyn gleby szarobrunatnej utrzymuje si¢
w przedzialach odczynu obojgtnego i nie zaznacza si¢
wyraZnie zréZnicowanie wlasciwosci sorpcyjnych.

Stowa kluczowe: gleby lakowe, odczyn, wlasci-
wosci sorpcyjne, nawozenie, wapnowanie.



