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Abstract: The location of the experiment, kind of soil as well as variants and the way of their utilization were

reported in the part I entitled: “Concentration of mineral components in leachate water”. The amount of

mineral components in leachate water was calculated by multiplying the amount of water outlet from 1 ha by

the concentration in [dm3] of these components. Among all examined components calcium was washed out in

the highest degree. Significantly higher washing out of nitrate nitrogen, potassium, calcium and magnesium

from the arable land and forest in comparison with the other variants resulted from the following reasons:

arable land was cultivated for a short period of time, which determined a limited uptake of the

above-mentioned components by the plants, on the other hand the roots of forest trees were not able to

penetrate deep and assimilate nutrients from the lysimeters which constituted a closed area. The surface of the

lysimeters was not covered with living plants but with the duff layer. Additionally, a high amount of organic

matter in the forest (11 %) and fast mineralization of the arable land caused by aeration, plough cultivation of

the soil, resulted in an increased supply of these components.

Keywords: fertilization, plant coverage of the soil, macroelements, load provided

The protection of water reservoirs is a significant factor of multifunctional and

balanced development of the mountain areas. The proper management of the mineral

components provided to the soil with fertilizers is also of great importance. The

balanced management of these components is important from a productive, ecological

and economic point of view and is a basic criterion for the operation of a farm [1].
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Circulation of the components in the environment should proceed by balanced rules,

which are fulfilled when natural fertilizers supplemented with mineral fertilizers are

applied rationally and under conscious utilization of self-control mechanisms proceed-

ing in an ecosystem. In the mountain area the landscape, high amount of rainfalls,

shorter vegetation period, longitude of snow-cover, low level of soil thickness, which is

additionally strongly acidified, makes the rural management very difficult and non-

-profitable for many cultivations. Therefore, the production of forages under such

conditions should be done mainly on grasslands, which provides cheap and good quality

forage and has a positive influence on the natural environment [2].

The aim of the study was to compare the losses of nutrients from the soil as affected

by the kind of plant cultivation.

Materials and methods

The location of the experiment, kind of soil as well as variants of the study and the

manner of their utilization were presented in [3]. The amount of mineral components in

leachate water was calculated by multiplying the amount of water outlet from 1 ha by

the concentration of these components in dm3.

The results of investigations

Table 1 presents the amount of macroelements in kg derived with the leachate water

in the years 2007 and 2008. The lowest losses (0.37 kg × ha–1 per year) of ammonium

nitrogen (N-NH4) were observed on the meadow which was not utilized, whereas on the

utilized meadows they were 20 % higher. On the arable land the losses reached the

value of 0.53 kg × ha–1 and were 0.04 kg lower then those measured for the forest.

During the winter and spring periods the levels of ammonium nitrogen losses were the

lowest. In 2007 the losses of N-NH4 were greater than during the following year.

In the analyses of the amount of nitrate nitrogen (N-NO3) in leachate water, great

differences between the results were observed. The lowest concentration of this

component was found for the leachates of the non-fertilized meadow, 4.05 kg × ha–1, in

contrast the concentration for the leachate water of the fertilized meadow was higher,

6.00 kg × ha–1. The losses of this nitrogen form from the arable land and forest amounted

to 34.63 and 52.40 kg × ha–1, respectively. During the spring period the losses of this

component for both meadows were several times lower, and for the rest of objects even

up to a dozen times lower, when compared with the respective values determined during

the summer, autumn and winter.

The phosphorus losses with leachate water on the non-utilized meadow amounted to

0.4 kg × ha–1 and were 25 % higher than the respective losses stated for the other objects.

The amounts of potassium washed out from both meadows were usually equal and

amounted to 3 kg × ha–1, twice higher losses were found for the arable land and 6 times

higher for the forest object. During spring and autumn the losses of this element reached

levels ranging between 0.03 kg × ha–1 for the non-fertilized meadow and 3.65 kg × ha–1

for the forest.
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The load of calcium derived with the leachates from the fertilized meadow was the

lowest and equal to 53 kg × ha–1, the arable land was characterized with a 138 kg higher

level for this parameter. The losses observed for the non-utilized meadow amounted to

218 kg × ha–1, in the forest object the amount of Ca washed out was 4.5 times higher than

in the fertilized meadow. The lowest level of Ca in leachates was observed in the spring.

The losses of magnesium for the fertilized meadow amounted to 6.8 kg × ha–1 and

were the lowest among all the objects. The non-fertilized meadow was characterized

with a 72 % higher level for this parameter. The amount of magnesium washed out from

the forest was equal to 20.7 kg × ha–1, whereas for the arable land the measured

magnesium losses were the highest with a value of 23.6 kg × ha–1. The highest Mg level

was found in leachates during the winter period.

The amounts of sodium washed out from both meadows were similar and amounted

to 4.5 kg × ha–1 for the fertilized and 5.3 kg × ha–1 for the non-utilized meadow, whereas

the forest object was characterized with an almost 2 times higher value. The highest amount

of sodium (14 kg × ha–1) was washed out from the arable land. When the effect of the

season of the year is taken into consideration, it can be stated that the highest amount of

this element were found in leachates during the winter and the lowest in the spring.

Discussion

The plant coverage of the soil has no significant effect on the level of ammonium

nitrogen and phosphorus retained in the soil, because both components were washed out

from all objects only in small quantities. These results are in agreement with the

findings of Sapek [4]. On the fertilized meadow the losses of nitrate nitrogen were 28.6

kg × ha–1 lower than the respective losses found for the arable land. Kasperczyk et al [5]

reported that on the mountain meadow which was fertilized in a similar way, 1 kg × ha–1

of nitrogen gives a 30.4 kg (d.m.) increase in yield. The calculations indicate that the

yield losses from the arable land amounted to 876 kg × ha–1 d.m., which constitutes 10 %

of a large yield under such conditions. The losses of potassium were affected to a higher

degree by the season of the year than by the kind of plant coverage and reached the

highest level during the winter, due to the fact that this element is released from the

crystal network as a result of the freeze-thaw processes proceeding in the soil [6]. The

amounts of losses of the other elements: calcium, magnesium and sodium were affected

by the plant coverage of the soil and its ability to retain water as well as by the amount

of rainfall. The large losses of nutrients derived from the forest resulted from the fact

that the roots of the trees were not able to penetrate deep into the soil profile and

assimilate nutrients from the lysimeters which constituted a closed area. The surface of

the lysimeters was not covered with trees (due to technical circumstances) or with other

living plants but with a layer of duff. Additionally, the soil contained a high level of

organic matter (11 %) which was mineralized.

Conclusions

1. The fertilized and mown meadow limits the losses of the biogenic components to

the highest degree.
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2. The lowest losses of the nutrients were observed in the spring, ie, the most

intensive period for plant development.

3. On the arable land the short-term plant coverage as well as fast mineralization

caused by aeration, plough cultivation of the soil affected the increased washout of the

nutrients from the soil.

4. The plant coverage of the soil has no significant effect on the losses of ammonium

nitrogen and phosphorus.
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Zak³ad £¹karstwa

Uniwersytet Rolniczy im. Hugona Ko³³¹taja w Krakowie

Abstrakt: Wapñ by³ wymywany spoœród wszystkich badanych sk³adników w najwiêkszych iloœciach.

Zdecydowanie wiêksze wymywanie azotu azotanowego, potasu, wapnia i magnezu z gruntu ornego oraz lasu

w porównaniu do innych wariantów wynika³o z nastêpuj¹cych przyczyn: na gruncie ornym roœlinnoœæ by³a

uprawiana przez krótki okres, w zwi¹zku z tym pobieranie wy¿ej wymienionych sk³adników przez roœliny

zosta³o ograniczone, a na obiekcie las korzenie drzew nie mog³y wnikaæ i pobieraæ sk³adników pokarmowych

z lizymetrów, poniewa¿ te stanowi³y zamkniêt¹ przestrzeñ. Na powierzchni lizymetrów równie¿ brakowa³o

¿ywych roœlin, zalega³a natomiast œció³ka leœna. Dodatkowo du¿a iloœæ materii organicznej w lesie (11 %),

a na gruncie ornym szybka mineralizacja spowodowana napowietrzaniem, upraw¹ p³u¿n¹ gleby, powodowa³y

zwiêkszon¹ poda¿ tych sk³adników.

S³owa kluczowe: nawo¿enie, okrywa roœlinna gleby, woda, makro sk³adniki, ³adunek wyniesiony
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