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Effect of Different Soil Tillage and Weed-Control Methods in a Potato Field Experiment on Soil
Physical Properties and the Content of Plant Available Micro-Elements in the Soil

Hanna Klikockal

Introduction

The tasks of soil tillage for potatoes issue from potatoes’
growth and development requirements in relation to the
habitat. Cultivation treatments should create quite deep,
mellow soil layer with proper water and air relations
which are profitable for the development of tubers and
root systems. It is obtained by careful soil tillage (particu-
larly using pre-winter ploughing), repeated weeding and
earthing up.

In local and foreign literature you can find research
about the simplification of potatocultivation (Dzienia
1990, Marks 1996, Neubauer 1995, Spiess 1991, Scholz

the help of a planting machine in spring. Marks (1996) and
Scholz (1990) recommend such method of simplification
(without earlier cultivation treatments) particularly in soils
which tend to agglutinate and which are located in areas
with definite climatic conditions in winter (mountainous
and piedmont areas). Such a tillage method has an effect
on the improvement of physical relations in the soil. Initial
research on new tillage techniques of potatoes on light soil
(autumn intensive tillage) proved that extension of the
yield was present but elimination of autumn treatments
under potatoes provokes a drop in tuber-yield.

Such elements of tillage and weed cultivation are also
used in the experiment.

1990). This also lies in forming ridges in autumn with the
help of furrow plough and in maintaing them over the
winter, and then planting potatoes into formed ridges with

Summary

The work refers to the influence of different methods of soil tillage and weed-control on soil and subsoil physical pro-
perties and on the content of plant-available forms of microelements in the soil. Results were gathered in a field experiment,
carried out from 1997-1999.

The experiment had two aspects: three methods of soil tillage (conventional, autumn intensive and simplified soil tillage)
and three methods of weed control in potatoes (mechanical-chemical, mechanical and chemical) were studied. According to
the investigations, it can be stated that: modifications in soil tillage methods and type of applied cultivation did not change
soil density. Soil tillage methods and weed control differentiated soil volume density, pH and organic carbon. They also
influenced significantly the content of iron, zinc and copper in the soil. Zinc and copper were independent of the weed con-
trol method used.
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Zusammenfassung .
Auswirkung unterschiedlicher Bodenbearbeitung und Beikrautkontrolle auf bodenphysikalische Parameter und den
Gehalt an pflanzenverfiigharen Mikroelementen in einem Feldexperiment mit Kartoffeln

Mit dem Feldexperiment sollten die Wirkungen unterschiedlicher Bodenbearbeitungssysteme und Beikrautbekampfungs-
maBnahmen auf bodenphysikalische Parameter und auf die Gehalte an pflanzenverfiigbaren Mikroelementen im Boden
untersucht werden. Der Feldversuch wurde von 1997 bis 1999 durchgefithrt. Das Experiment beinhaltete zwei Faktoren:
Drei Bodenbearbeitungsvarianten (konventionell, herbstintensive und vereinfachte Bodenbearbeitung) und drei Methoden
der Beikrautkontrolle in Kartoffeln {(mechanisch-chemisch, mechanisch und chemisch).Aufgrund der Untersuchungsergeb-
nisse ist festzuhalten: Auf das Volumengewicht des Bodens hatten weder die unterschiedlichen Bodenbearbeitungsverfah-
ren noch die Art der Beikrautbekimpfung einen EinfluB.Beide Faktoren beeinfluBten dagegen die Bodendichte, den pH-
Wert und den Gehalt an org. Kohlenstoff. Ebenfalls beeinfluiten sie die Eisen- Zink- und Kupfergehalte im Boden signifi-
kant. Zink- und Kupfergehalte wurden durch die Art der Unkrautregulierung nicht beeinflufit.
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plough tillage and their simplified forms didn’t influence
differences in soil density and soil porosity. In their opin-
ion only causes increase specific gravity and decrease of
porosity. Radecki (1986) demonstrates that the soil densi-
ty formed as a result of the tillage isn’t permanent and
changes during vegetation under the influence of natural
factors (gravitation, weather conditions, plants, etc.) or
mechanical factors (tools, machines, tractors).

The soil volume density was affected by soil tillage
methods. The use of the tillage with autumn forming
ridges and simplified tillage caused the increase of the soil
volume density by 8% in relation to conventional tillage.
It can evidence faster mineralization of organic matter in
case of alternative tillage (Table 2).The soil pH signifi-
cantly decreased by increasing simplifications in tillage.
The use of chemicals (Afalon and Sencor) also caused
significant pH of arable layer. (table 2)

Organic carbon content in the soil significantly depend-
ed on soil tillage and weed-control. After using simplifi-
cations in soil tillage methods, the quantity of organic car-
bon decreased. In the case of using mechanical cultivation,
carbon content was highest. Carbon content decreased
after chemical and mechanical-chemical weed control.
The smallest content of organic carbon was noted in the
case of using conventional tillage spread with Afalon and
Sencor (Table 2).

Content of soluble iron was affected by the method of
soil tillage. Significantly most amounts of iron were in the
soil after the use of conventional tillage 351 mg kg! soil
(100 %), less by 4 % in simplified tillage, and by 8 % in
autumn intensive tillage. Much more iron, by 8 %, was in
arable layer than in subsoil. Modifications of soil tillage
methods and weed control differentiated content of this
element. Iron in soil was positively correlated only with
copper content (Table 3, 4).

Manganese in soil significantly depended on tillage
method. The highest amounts of manganese were record-
ed in soil samples taken from plots with conventional
tillage (83.9 mg kg! soil), a bit less in soil with autumn
intensive tillage and much less in soil with simplified soil
tillage (12% less in comparison with conventional tillage).
It is conformable to investigations of Motowicka-Terlak
(1989) who claims that active Mn is neutralized by organ-

Table 4: Correlation coefficients between soil-properties
Tab. 4: Korrelationskoeffizienten zwischen Bodenmerk-
malen

Elements Zn Nn Cu Fe
pH - 04769  0,5380 -
Zn 0,4040 0,6645 -
Mn 0;4917 -
Cu 04597

Coefficients significant at < 3%.

ic manure. Where there is high content of it (simplified
soil tillage) - there manganese is in smaller amounts. The
differences were also in depths of taking soil samples. In
the layer of 0-25 cm there were higher amounts of this ele-
ment by 12 % than in the layer of 25-35 cm. Manganese in
the soil positively correlated with zinc and copper content
and the soil pH (Table 3, 4). The quantity of manganese
was highest in objects with conventional tillage.

Level of soluble zinc content was modified with soil
tillage. The highest amounts were recorded in soil taken
from plots with simplified tillage (6.5 mg kg! soil). Sig-
nificantly less zinc was in both other forms of tillage; and
so in the autumn intensive tillage there was less zinc with
28 % and in conventional tillage with 37 % - in compari-
son with spring simplified tillage. Methods of weed-con-
trol and depth of taking soil samples didn’t modify content
of soluble zinc. Zinc in soil is positively correlated with
content of manganese and copper (Table 3, 4).

Content of soluble copper in the soil was modified by
tillage methods. The highest amounts of copper were in
soil with spring simplified tillage - 2.7 mg kg-! soil. Sig-
nificantly less copper were in both other forms of tillage,
mean by 20 %. This is not in conformance with investiga-
tions of Mucha and all (1983) who demonstrate that deep
ploughing causes negative correlation between copper and
pH. This phenomenon wasn’t confirmed in this work, and
even there was invert tendency - copper positively corre-
lated with soil pH. Weed-control didn’t have an influence
on copper content in the soil. Copper in the soil positively
correlated with zinc and manganese content (Table 3, 4).

According to research conducted by Obojski and
Straczynski (1995) the soils of Zamosc region have high
content of plant available forms of zinc and small content
of copper. These investigations confirm these results.
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