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Abstract Inthe present work the results of the
research pertaining to long-term fertilizing of a pasture
with various doses of mineral fertilizers and slurry and its
effect on changes in soil pH, as well as the content of hu-
mus and available nutrients were given. The obtained re-
sults indicate the influence of high doses of slurry on the
increase of soil pH as well as humus and available nu-
trients contents. On the other hand the increasing mineral
fertilizing caused the lowering of soil pH and Mg and K
content. Whithin the period of the study on the after-effect
of fertilizing the lowering of the pH of soil and the deter-
mined nutrient content was noted.
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INTRODUCTION

Slurry is one of the most frequently applied
organic fertilizers. Its effect is often compared
to the effect of mineral fertilizers. At long term
applying of high doses of NPK and slurry, great
changes in soil environment may occur. However,
the problem of after-effect of slurry on the chan-
ges of chemical properties of soil is little known,

The aim of the present paper was to determi-
ne the effect of high doses of mineral fertilizers
and slurry on some physical and chemical proper-
ties forming the fertility of soil.

MATERIALS

The pasture experiment was made with the
method of randomized blocks in four repeti-
tions, on brown soil formed from silt on boulder

clay. The area of testing fields was 20 m2. In
1977 the pasture owned by WOPR in Korisko-
wola was brought into cultivation with the met-
hod of full cultivation and sown with mixed
pasture grass with papilionaceous. In the years
1978-1981, three levels of mineral fertilizing
were applied: 1. N- 150,P-39,K - 125; 2. N -
300,P-78,K-174;3.N-450,P-78,K-174
kg/ha and five levels of cattle dense slurry ferti-
lizing (>8 % d.m.): 4.450 m>+N - 125, P- 26; 5.
50m3, 6. 100 m3,7. 150 m3, 8. 200 m*/ha. The
first level of NPK corresponded in the respect
of nitrogen to the dose of 50 m> of slurry. The
pasture, after taking the samples and yielding
evaluation, was pastured 4 to 5 times within a
year. Mineral nitrogen was applied in the form
of urea in various doses under each outgrowth.
Potassium was sown as 47 % potassium salt in
two different doses: before starting the vegeta-
tion and after the third outgrowth. The outflow
of slurry was made in the terms: 0.5 of the dose
in spring: 0.2 of the dose after the second and
0.3 of the dose after the fourth outgrowth. Slur-
1y contained on the average N - 0.36, P - 0.05,
K-0.33,Ca-0.09,Mg-0.05 % atpH-7.3.
Because of the shallow root system of the
grass and forming dense turf in the surface layer
of soil, samples were taken from the deeper lay-
er 5 to 30 cm in the following terms:
- before starting the experiment (autumn 1976),
- after completing the five-year cycle of ferti-
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lizing (autumn 1981),
- after finishing the research of the above men-
tioned-sequent fertilizing (autumn 1984).

In the soil samples the following were de-
termined: pH in 1 mol KCl/dm>, the humus
content with Tiurin’s method, available phos-
phorus and potassium with Egner-Riehm’s met-
hod available magnesium with Schachtsabel’s
method and easily hydrolyzing nitrogen with
Comnfield’s method.

The results were worked out statistically with
the analysis of variance for double cross classifi-
cation.

RESULTS

On the basis of pH (Fig. 1) in 1976 it was
determined that the soil had acid reaction - pH
was 5.2. After four years of fertilizing the lowe-
ring of pH was noted by 0.1 to 0.9 units in ob-
ject fertilized with NPK, which was inversely

proportional to the doses of these fertilizers.
However, in soil fertilized with slurry in doses
50 m> and 50 m>+NP the soil reaction was un-
changed in comparison to pH before starting the
experiment,

The objects fertilized with slurry in the
amounts of 100-200 m>/ha showed slight incre-
ase of pH, which amounted from 0.2 to 0.4 units
in comparison to the pH of samples from 1976,
From the testing of soil pH three years after -
stopping fertilizing it results that soil pH in all
objects fertilized both with mineral fertilizers
and slurry lowered in comparison to the pH in
these objects in 1981. In the objects with slurry
the lowering of pH was larger than in the ob-
jects with mineral fertilizers.

Pasture soil before starting the experiment
contained 1.3 % of humus (Fig. 2). After four
years of applying mineral fertilizers and low
doses of slurry this amount stayed on the un-
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Fig. 1. Effect of various fertilization on soil pH. LSD (p=0.05): fertihization 0.2; years 0.1; fertilization x year 0.3. Mine-
ral fertilization: 1- N-150, P-39, K-125; 2- N-300, P-78, K-174; 3 - N-450, P-78, K-174 kg/ha; cattle slurry fertiliziation:
4 -450 m>+N-125,P-26;5 - 50 m>, 6 - 100 m>, 7 - 150 m°, 8 - 200 m*ha.
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Fig. 2. Humus content in soil under NPK and slurry fertilization. LSD (p=0.05): fertilization 0.2; years 0.1; fertilization

x year n.i. For explanation see Fig. 1.

changed level. However, doses of slurry from
100-200 m*/ha caused the increase of its con-
tent in soil in 1976. After three years of sequent
effect of the applied fertilizers in the objects fer-
tilized with NPK and low doses of slurry a sig-
nificant decline of humus content occurred in
comparison to preceding years and in objects
with slurry doses of 150 and 200 m3/ha a bit lar-
ger humus content in soil occurred in compari-
son to the initial year and a bit lower in the last
year of fertilizing.

Figure 3 shows the data pertaining to avai-
lable phosphorus content in soil. It had a me-
dium content of phosphorus before starting the
experiment. In 1981 a significantly lower avai-
lable phosphorus content was noted in the soil
from objects with the lowest dosage of NPK.
The doubling of the phosphorus dosage in the
second and third objects gave a significant in-
crease in its content in comparison to the first
object. The objects fertilized with slurry+NP
had a slightly lower phosphorus content than
the objects with double mineral phosphorus do-
sage. However, the object with 50 m? dose of

slurry can be compared in the respect of this
component content to the object with the lowest
dosage of mineral fertilizers. In the objects fer-
tilized with 100-200 m? doses of slurry, a pro-
portional though not large increase in phospho-
rus content was noted, as compared to the doses
of mineral fertilizers which contained a double
phosphorus dose (78 kg P/ha).

After three years of using the pasture wit-
hout fertilizing a significant decrease of avai-
lable phosphorus content was noted in soil.
However, phosphorus content remained almost
unchanged as compared to the year 1981 in ob-
jects with the lowest dose of NPK and slurry.

The soil in which the experiment was per-
formed was considered one with low potassium
content (Fig. 4). After four years of the applied
fertilizing only soil fertilized with slurry in do-
ses 150-200 m3/ha had high and very high po-
tassium content. However, in soil fertilized with
mineral fertilizers and lower doses of slurry the
decrease in potassium content was noted and
these objects can be numbered among those
with very low content of this component. After
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Fig. 3. The content of available phosphorus in soil under NPK and slurry fentilization. LSD (p=0.05): fertilization 10.3;
years 3.0; fertilization x year 16.6. For explanation see Fig. 1.
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Fig. 4. The content of availbale potassium in soil under NPK' and slurry fertilization. LSD (p=0.05): fertilization 7.5; ye-
ars 2.2; fentilization x year 12.1. For explanation see Fig. 1.
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three years from finished fertilizing in the ob-
jects with NPK, a significant increase in potas-
sium content as compared to the previous
period proceded, however, this component con-
tent in these objects was lower than in the initial
year. Potassium content stayed on slightly chan-
ged level in the objects with the doses of 50 m?
of slurry and 50 m? of slurry+NP. The objects
fertilized with higher doses of slurry had a sig-
nificantly lower potassium content than in the
previous period.

Available magnesium content in soil in the
year 1976 amounted to 60 mg Mg/kg of soil
(Fig. 5) and it was the soil quality class with me-
dium content of this component. After four ye-
ars of applying NPK doses, the lowering of
magnesium content was noted as compared to
the year 1976. Low doses of slurry caused a
slight increase magnesium content in soil and
higher doses caused the further increase of this
element content in soil. After three years of af-
ter-effect of the applied fertilizers the magne-
sium content decreased and in all objects was
similar independently of the kind of fertilizers

and their doses. The greatest decrease in mag-
nesium content as compared to the previous pe-
riod occurred in the objects with slurry.

Easily hydrolyzing nitrogen can be a form
considered a potential source of nitrogen avai-
lable for plants. The content of this form of ni-
trogen in soil before starting the experiment
amounted to 75 mg N/kg of soil (Fig. 6). Aftera
four-year long mineral and organic fertilizing,
nitrogen content in soil was similar to that in the
initial year, with the exception of the object
with the dose N P75 K74, Where higher con-
centration of this nitrogen form was noted. Af-
ter three years of the pasture utilizing without
fertilizing, a significant decrease in easily hy-
drolyzing nitrogen content proceded as compa-
red to the years 1976 and 1981. Nitrogen content in
all the objects was similar and did not depend eit-
her onkinds or the doses of the applied fertilizers.

DISCUSSION

On the basis of the results of the research it
was stated that the changes in pH, humus and
available nutrient contents in soil were signifi-
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Fig. 5. The content of availbale magnesium in soil under NPK and slurry fertilization. LSD (p=0.05): fertilization 18.9;

years 5.5; fenilization x year 30.4. For explanation see Fig. 1.
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Fig. 6. The content of easily hydrolyzable nitrogen in soil under NPK and slurry fertilization. LSD (p=0.05): fertiliza-
tion 18.9; years 5.5; fertilization x year 30.4. For explanation see Fig. 1.

cantly influenced by the kind and doses of the
applied fertilizers as well as by the periods in
which the samples were taken.

Mineral fertilizing together with the incre-
ase of its doses significantly decreased the pH
of soil. Similar dependence was noted by De-
mbek and Lyszczarz (3] and Koc [9].

However, positive influence of slurry espe-
cially of its high doses, on the increase of soil
pH should be stressed which is confirmed by
the research of other authors [3-5,14]. On the
other hand, Borowiec [1] states that slurry aci-
difies soil in spite of its usually neutral reaction.

After four years of applied fertilizing the
soil fertilized with high doses of slurry contai-
ned more humus than the soil fertilized with mi-
neral fertilizers. Similar results are testified by
other authors [1,9,10,12,17,18]. However, low
doses of slurry and mineral fertilizers caused the
decrease in humus content or maintained it on
the same level. Such results are described also
by other authors [6,15].

A significant increase in phosphorus and
easily hydrolyzing nitrogen content in soil pro-

ceded only under the influence of the highest
dose of NPK, while the highest doses of slurry
caused the increase of phosphorus, potassium
and magnesium contents. Mineral fertilizing
caused the decrease in potassium and magne-
sium contents in soil and, in case of its low do-
ses, also of phosphorus content. Very similar
results were obtained by Jarecki and Meller [7]
and Koc [9].

The research did not prove positive effect
of slurry and smaller doses of mineral fertilizers
on easily hydrolyzing nitrogen content in soil,
The research of Goerlitz {6] and Koriath {11] al-
so prove the lack of dependence between fertili-
zing with slurry and nitrogen content in soil.
However, Dechnik et al. [2] stress the increase
of this nitrogen form content in case of fertili-
zing with slurry in doses 100-200 m/ha.

The influence of after-effect of slurry and
mineral fertilizing on the changes of soil pH and
humus content as well as the available nutrient
content was controversial. We can presume that
the positive sequent effect of the applied fertili-
zers on the changes of chemical properties of
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soil might occur only in the first year. However,
in the third year after finishing fertilizing a sig-
nificant decrease in the soil pH proceded and al-
so a significant decrease in humus and available
nutrients content occurred. Most probably pa-
sture grass growth in the third year to a great ex-
tent utilized the soil reserve of available
nutrients, which is testified by the results of po-
tassium, phosphorus and nitrogen contents in
soil. Weak sequent effect of slurry on the avai-
lable nutrient content in soil was earlier noted
by Kiding and Krell [8] and Kuszelewski [13].
However, Schonmeier et al. [16] noted strong se-
quent effect of slurry on the available nutrients
content in soil, but only up to the second year.

Our research prove that slurry and mineral
fertilizers even applied in high doses do not ha-
ve a long-term effect on the soil availability and
do not keep constant soil pH. In case of the in-
tensive utilizing of pasture (4-5 outgrowths)
one cannot speak of long sequent effect of ap-
plied fertilizers.

CONCLUSIONS

1. Slurry has different effect on soil than
mineral fertilizers. Especially it holds to its mo-
re positive effect on forming soil pH and orga-
nic matter contents.

2. High doses of slurry cause the increase of
pH and humus compounds as well as the con-
tent of available potassium and magnesium, and

~ even phosphorus forms.

3. High mineral NPK fertilizing decreases

- the soil pH value, humus content, the content of
 available potassium and magnesium forms.
4. After three years of sequent effect of mi-
- neral fertilizers and slurry the decrease in the pH of
soil and humus content was noted, as well as the
- decrease in the soil fertility in potassium, mag-
. nesium and easily hydrolyzing nitrogen.
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ZMIANY ODCZYNU GLEBY [ ZAWARTOSCI
W NIEJ PRZYSWAJALNYCH SKEADNIKOW
POKARMOWYCH POD WPLYWEM NAWOZENIA
NAWOZAMIMINERALNYMI I GNOJOWICA

W pracy podano wyniki badan dotyczace wieloletnie-
gonawozZenia pastwiska réznymi dawkami nawozéw mine-
ralnych i gnojowicy oraz ich nastgpczego wplywu na
zmiany pH gleby, zawartosci w niej préchnicy i przyswajal-

nych skiadnikéw pokarmowych. Uzyskane wyniki wskazu-
ja na wplyw wysokich dawek gnojowicy na wzrost pH gle-
by i zawarto$¢ prochnicy oraz skladnikéw przyswajalnych.
Natomiast wzrastajace nawozenie mineralne wplywalo na
obnizenie pH gleby oraz zawartosci Mg i K. W okresie ba-
dan dzialania nastgpczego nawozenia obserwowano obni-
zenie pH gleby i zawarto$ci oznaczanych skladnik 6w.
Stowa kluczowe: nawozenie pastwisk, NPK, gno-
Jowica, odczyn gleby, zawarto$€ przyswajanych skiadnik 6w.



