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Introduction

In Hungary salinization is basically in correlation with the water balance of the soil
(evaporation-type soil) and with the groundwater as the source of the salts.

From the point of view of soil protection the recognition of the harmful processes is of great
importance. The ncgative water balance of the hydro-geologically closed Carpathian basin in
the summer months resulted in the spread of salt affected soils, now covering 20% of the total
arca of arable lands (SZABOLCS, 1974; VARALLYAY, 1981). On heavy textured soils
ZSIGRAI (2001) studied the movement of nitrate, while ZSEMBELI ef al. examined the
long-term effect of a water reservoir (Tisza Lake) on the spatial and time dynamics of salts.
The morphological features of the soil surface considerably influence the main factors of the
water balance (depth of groundwater, surface runoff, waterlogging, etc). Examining the
visibly flat and even soil surfaces closely, it can be discovered that the micro relief is very
varied, closed or semi-closed micro basins, valleys with different outlet features are
surrounded by the higher parts (Fig. 1.).

"

Fig. 1.: The contour map of the sampling area at Karcag

The water gathered on the soil surface can decrease the salt concentration of the root zone. On
the base on the measurements done on a salt affected soil in the Hortobégy region, TOTH et
al. (2001) created a conceptional model on the correlation of salt accumulation and micro
relief. According to this study, the highest degree of salt leaching occurs in the deepest,
“meadow-like” soil parts, while salt accumulation is taking place in only one month of the
year. Studying the salt affected soils of the area between river Duna and river Tisza, MILE et
al. (2001) found the opposite: only the lower parts are involved in the salt accumulation
process.
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Methods

The dependence of salt accumulation from the relief was studied in the case of a meadow
solonetz soil located at Karcag. The sampling area of 110x100 m was selected that represents
all the three characteristic levels: the lower parts with high water inflow, the higher parts with
high outflow and also the transitional situation between these two (Fig. 2.). The laboratory
analysis of pH and EC was done according to RHOADES ef al. (1999) from 1:2.5 soil-water
suspensions. For the association measurements the type of the association, the dominant
specics, the cover rate, the height of the main species and the rate of bare spots were assessed.
Several rescarchers like SZABOLCS (1954); VARALLYAY (1968); DARADB (1992); TOTH
and RAJKAI (1994) called the attention to the spatial variability of the salt affected soils in
Hungary and determined the physical and chemical reasons of it. Utilising these experiences
we evaluated the spatial correlations of salt content, plant cover and micro relief.

We tried to find out if leaching or accumulation is dominant in the salt affected soils of the
Middle-Tisza region. Two sampling arcas, 10 km from each other, were delimitated, where
the changes of salt- and sodium content and of the pasture can be monitored.

Results and discussion

Due to the variability of the relief, different spots are formed even on natural pastures, which
have different features, like water input. The differences are the most developed in the carly
spring period. After snowmelt characteristic, spot-like water logging occurs: from the higher
parts, duc to the poor infiltration rate, the majority of the rainfall water can not penetrate into
the soil, but runs off; then gathers in the deeper parts. From the point of view of salt regime
this gathering could have two resullants theoretically: the running water carries the salts
towards the deeper part and after its evaporation they accumulate, hence the deeper parts
function as salt traps (MILE es al., 2001); the other possible result is that the extra water
leaches the salts into the deeper soil layers (TOTH- KERTESZ 1993; TOTH ef al., 2001 ).
According to the examinations done so far the leaching process is dominant in the deeper
parts. One of the possible reasons of this is that the water flowing on the solonetzic surface
can not solve the sodium of exchangeable form and hence can not transport towards the
deeper parts, so on the surface of solonetz kind salt affected soils mainly water with low salt
content flows. In Fig. 2. the characteristic pedological resultants of this phenomenon are
shown in the cases of two sodic pastures around Karcag. From the upper parts the majority of
the rainfall water runs off due to the limited infiltration, and a typical erosion, the so called
‘padka’ formations appear.
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Fig. 2.: Location of soil profiles in the different relief positions of a salt affected pasture

The layer of salt- and exchangeable Na accumulation is quite deep even close to the soil
surface. On the less eroded parts pastures with the dominant species of Festuca pseudovina
can be found, these pastures can mainly be utilised for grazing sheep. From pedological point
of view the lower parts are much more favourable. Due to the surplus water originating from
run-on leaching is more expressed the high salt- and exchangeable Na content values can be
detected only in the deeper layers. The characteristic grass species of the upper parts is
Alopecurus pratensis. The bigger mass of the grasses and the limited decomposition result in
increased organic matter accumulation, so meadow-like soils with deeper humus layer are
formed here. Grazing is generally not possible on these wet, boggy areas. The profile of parts
with higher position is salty even from the soil surface; the exchangeable Na content exceeds
the threshold of salinization (Fig. 3.). In the profile of the lower position the salt content
exceeds the threshold (0.1%) only under 40 cm.
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Fig. 3: Salt profiles of meadow solonetz soils with different relief positions

On the lower and at the same time wetter parts, under more favourable pedological
conditions, grass species producing higher organic mass grow, while the organic matter
production is lower on the higher and drier parts. Therefore the humus content of the soil is
much higher on the lower parts than on the higher ones. The higher humus content improves
the infiltration capacity of the soil, which reacts on the leaching process, so pedologically the
deeper parts are much better.
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Conclusions

Pedologically the deeper parts are much better. Due to the surplus water originating from run-
on leaching is more expressed the high salt- and exchangeable Na content values can be
detected only in the deeper layers. The characteristic grass species of the upper parts is
Alopecurus pratensis. The bigger mass of the grasses and the limited decomposition result in
increased organic matter accumulation, so meadow-like soils with deeper humus layer are
formed here. Grazing is generally not possible on these wet, boggy areas, so harvesting the
grass is a more rational utilisation of them or they can preferably be maintained as natural
wetlands.
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