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The Pannonic salt steppes and 
salt marshes Natura 2000 habi-
tat occurs in only a few countries 
in Europe, but the largest area is 
found in Hungary. Soda pans were 
once particularly characteristic 
wetlands in the Carpathian Basin, 
but in recent times their extent 
has decreased significantly and 
their condition has deteriorated. 
As part of the chain of soda pans 
in Upper Kiskunság, Böddi-szék is 
very significant among the period-
ically drying soda pans of Hungary, 
accounting for 18% of the area of 
open-water periodic soda pans. It 
is part of the Natura 2000 network 
and is also a protected area.

The LIFE+ Nature project launched 
in autumn 2013 aimed to restore 
the original water conditions and 
natural habitats in Böddi-szék, 
which is one of the most important 
among soda pans and catchment 
areas in the Carpathian Basin. 

PANNONIAN SALT STEPPES
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The chain of soda pans in Upper Kiskunság, and their 
situation in the Natura 2000 network

Böddi-szék is  an open-water periodic soda pan

Sodic wetland habitats



The soda pan and its catchment area were significantly damaged as a result of the construction of the No. V. 
Sós-éri main drainage canal and its branch canal system, which began in the middle of the last century. The 
water management had a negative impact on the depression of the Böddi-szék, as the No. V. canal was routed 
through the centre line of the depression. The canal dam hindered the natural water flow and separated the 
lakebed with serious negative edge effect. On the other hand, its deepened bed had a water-absorbing effect 
in spring through underground water flow systems, while in summer, the irrigation water transported flowed 
through the dam in many cases and diluted the shallow sodic water of the pan. In some separated parts of the 
bed the spreading of the swamp vegetation could be observed due to the accumulation of organic matter, and 
the livestock grazed in the area until recently was not sufficient to maintain the habitats in good conservation 
status.

These unfavourable processes were further accelerated by the effects of climate change, endangering the eco-
logical system of the Böddi-szék soda pan.

Objectives

The main objective of the project was to restore the natural water flow in Böddi-szék and its immediate catch-
ment area and to increase the habitat management activities on the project site to the ecologically sustainable 
high level. The combined effect of a unified lakebed and appropriate nature conservation management may 
extend the areas covered by shallow waters, which contribute to the increase of biodiversity and the long-term 
preservation of the most valuable habitats in the 2,345-hectare Natura 2000 area by eliminating threatening 
factors, ensuring sustainable nature conservation management and the long-term survival of the most valuable 
habitats.

Why is it necessary to restore the soda pan?

„For a long time, the fate of the lakes was to disappear. To cease to exist.”
Domokos Varga
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The lakebed was crossed by a channel



The first important step in restoring the 
natural water flow of the Böddi-szék was to 
eliminate the ditch and canal system, with-
out function but still present in the area, 
with a total length of more than 10 km.

The north-western bay of Böddi-szék was 
closed off from open water by an elevated 
canal. In the closed-off area, by the spread-
ing of the marsh vegetation the open wa-
ter and meadow-like vegetation only ap-
peared at the edges.

Since the channel had been in place for 
several decades, the vegetation of the sur-
rounding grasslands had found a home 
on the bunk. The protected iris spirula also 
occurred in significant numbers in the area 
affected by the earthworks. 

After accurate documentation the individu-
als of the species were collected and trans-
planted to proper and undisturbed habi-
tats, where they also served to strengthen 
existing small populations.

Restoration of natural water flow: 
elimination of ditch system
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Elimination of the ditch and canal system 
hindering the natural water flow

Reconstruction of the natural lake bed

Regeneration of the vegetation

Iris spuria
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Restoration of natural water flow: 
elimination of ditch system

The removal of unused canals and ditches has contributed 
significantly to the restoration of natural water flow.

Land purchase, creation of grazing units
In order to restore natural water flow, land pur-
chase was initiated, during which agreements were 
reached with several hundred landowners. As a re-
sult nearly 670 individual contracts were concluded, 
in most cases for the purchase of land in undivided 
joint properties with shared ownership.

An important part of the land purchased served to 
bring the new canal track into state ownership. The 
land purchased in locations most suitable for achiev-
ing nature conservation objectives has enabled the 
renewal of the traditional grazing practices on a total 
of more than 800 hectares, promoting the reappear-

ance of open water surface, characteristic of soda 
pans of good ecological condition.

The closed off bay of Böddi-szék became a new grazing unit



The construction of the 6.6 km long 
bypass channel, which leaves un-
touched the depression of the Böd-
di-szék and runs along the edge of 
the catchment area, took place be-
tween 2023 and 2025, involving the 
movement of more than 150,000 m³ 
of soil.

Six new sluices and four culverts were 
built on the new canal section. The Böd-
di-szék water level control sluice was also 
completed and further two culverts were 
built in the catchment area. All of these 
help water governance in the area and en-
sure road traffic options. Water flow start-
ed in the new canal route in the autumn of 
2025, following the closure of the original 
channel truck. 

Restoration of natural water flow: 
construction of a bypass channel 
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The 5.9 km long section of the canal passing through 
the Böddi-szék soda pan could be filled in after the 
new track was put into operation. During the work, 
the field material from the dam of both sides of the 
canal was used, which hindered the natural water 
flow so far. Prior to the filling, the accurate rescue of 
aquatic vertebrates was going on for several weeks, 
with low water levels and multiple search with 
different methods of each section.

With the filling of the ditches, unused canals, and 
the main channel crossing through the lakebed, the 
surface of the wetland together with the separated 
parts, expanded more than twice in size, from 180 ha 
to 400 ha.

The filling of the canal section in the Böddi-szék soda 
pan, and the elimination of connecting ditch system 
induced numerous beneficial ecological effects, such 
as the physical and hydrological reconnection of the 
sodic water bodies, the hindering of desalinization 
effect, the reduced spread of reeds, and the blocked 
movement of nest-robbing predators (foxes, badg-
ers, wild boars). The elimination of all these adverse 
effects represents a fundamental improvement in 
the functioning of the entire ecological system. 

Restoration of natural water flow: 
filling in the original route
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The expansion of pasture 
areas, and the improvement 
of the natural state of the Na-
tura 2000 habitats have been 
significantly increased by the 
conversion of arable land into 
grassland, and by the removal 
of the invasive and non-indi-
genous Elaeagnus angusti-
folia, which was covering by 
clusters or individuals an area 
of approximately 12 hectares. 

The spread of E. angustifo-
lia on grassland areas rich 
in protected and rare plant 
species (e.g. Astragalus asper 
and orchid species, like Orchis 
morio, Orchis coriophora, or 
more rarely Spiranthes spira-
lis) caused degradation, and 
furthermore the thorny and 
straggly clusters of Elaeagnus 
trees hindered the grazing 
and mowing of the grassland.

Restoration of the catchment area: 
improving the naturalness of grasslands
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Orchis morio

Astragalus asper

Orchis coriophora

Spiranthes spiralis

Elaeagnus angustifolia



Prior to initiating grazing, pre-manage-
ment was carried out in order to make 
long-abandoned, closed, mainly alkaly bul-
rush (Bolboschoenus maritimus) and reed 
(Phragmites australis) dominated marshes 
suitable for grazing. This involved shred-
ding and mowing, followed by the use of 
domestic water buffalo, which — through 
their grazing, trampling and particularly 
wallowing activity — are able to open up 
the closed vegetation structure. The aim 
of the pre-treatment was to make grazing 
more effective on the newly opened patch-
es rich in fresh, regenerating plant shoots.

Preparing for grazing
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Mowing of the reeded meadows helps it’s revitalising,
 indicated by the purple flower carpet of Aster tripolium

Wallowing-place of a buffalo



Around the soda pans, livestock farming has tradi-
tionally been one of the most important economic 
activities, and according to farmers managing the 
surrounding alkaline areas, alkali grasslands are the 
most suitable habitats for this purpose. One of the 
key tasks in alkaline landscapes is the revival of tra-
ditional grazing-based livestock farming, therefore 
the establishment of supporting grazing infrastruc-
ture is of utmost importance.

As a prerequisite for grazing-based management, 
the conditions necessary for livestock farming were 
restored along both the northern and southern 
shores of the Böddi-szék. Summer pasture enclo-
sure systems were built, together with a sheepfold, 
traditional herdsman’s hut and storage facilities. 
In the past, a well-developed network of wells 

supplied water for the animals. Within the project, 
10 traditional sweep-wells (called gémeskút) locat-
ed in the grazing areas were renovated. Of the live-
stock management centres, three now function as 
summer stations — these were historically the main 
locations of herding activity in the area — and one 
serves as a winter station.

Preparing the infrastructure for grazing
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Grazing of the waterlogged areas, including the 
reed-invaded alkaline meadows, was initiated us-
ing indigenous Hungarian livestock breeds, such 
as Hungarian Grey Cattle, and in 2017 also with 
a herd of 150 Hungarian Spotted Cattle heifers, 
newly introduced to the area. Within the large 
pasture units enclosed by electric fencing, herds-
men practice traditional pastoral grazing, which 
contributes to the suppression of reed and the 
development of diverse, mosaic (complex) hab-
itats.

In order to re-establish grazing and to ensure ap-
propriate habitat management of the soda pan 
and surrounding alkaline grasslands, approxi-
mately 570 hectares of land were purchased to 
create contiguous grazing areas.

Grazing
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Hungarian Grey Cattle

Hungarian Spotted Cattle



Along the northern shoreline of the 
Böddi-szék, grazing was initiated 
with a flock of 300 Hungarian Me-
rino sheep and Hungarian Steppe 
Donkeys. Hungarian Merino sheep 
prefer the sparsely vegetated but 
nutritionally favourable dense and 
tall Puccinellia swards, Artemisia salt 
steppes, and the higher-lying dry 
salt meadows with Festuca species. 
Through persistent grazing and their 
deep bite, by autumn they graze the 
alkaline vegetation down to a short, 
almost bare sward.

Grazing
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Hungarian Merino Sheep

Hungarian Steppe Donkey

Dense and tall Puccinellia sward vegetation with Lepidium crassifolium



Habitat rehabilitation actions aimed to develop hab-
itats that meet the criteria set out in the reference 
survey of sodic pans covering the entire Pannonian 
ecoregion. Accordingly, hydrological and hydrobio-
logical monitoring studies covered the most impor-

tant parameters of sodic pans (water depth, 
transparency, concentration of suspended 
matter, water color; salt content, ion com-
position, organic matter or carbon content 
concentration; mass and composition of 
phytoplankton and zooplankton) in a series 
of field and laboratory tests, representing all 
characteristic water types affected by reha-
bilitation activities. According to the mul-
tivariate analysis of the data, the sampling 
sites in the central lakebed of the Böddi-szék 
are fully compliant with the reference status 
specified for the sodic pans of the Carpathi-
an Basin, while the sampling sites in the 
extensive marginal, formerly disconnected 

sites showed a less favorable status compared to 
the reference. With the modification of the canal 
cross-section, the separation of the water bodies has 
ceased, so we can expect a significant improvement 
in the condition of the reconnected habitats too.

Hydrological and hydrobiological monitoring
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Arctodiaptomus spinosus is a characteristic zooplankton species 
of the grayish-white soda pans of good condition.



Halophytic vegetation consists of a zonally distributed 
system of alkaline steppes, meadows, dense and tall 
Puccinellia sward vegetation and annual salt pioneer 
swards on the lakebed. The extent of water cover and 
the content of accumulated salt in the soil have a fun-
damental influence on the location of the zones.

Botanical monitoring

The overall effects of the rehabilitation measures 
were examined using a series of habitat maps, 
while the zonation of the vegetation was moni-
tored along 300-metre-long transects. The effects 
of grazing were evaluated in comparison with ar-
eas excluded from grazing.

It can be demonstrated that alkaline meadow 
plant species are present in the undergrowth of 
closing and closed marshes. The opening up of 
reed beds leads to the strengthening of vegeta-
tion typical of alkaline meadows, with character 
and typical species like Aster tripolium, Agrostis 
stolonifera and Eleocharis species, while on deep-
er surfaces the development of annual salt pio-
neer swards can be observed. Grazing contributes 
significantly to the preservation of the zonal veg-
etation arrangement characteristic of the shores 
of soda pans and to the improvement of the nat-
uralness and extent of dense and tall Puccinellia 
sward vegetation under changing environmental 
conditions.
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Aster tripolium

Suaeda pannonica

Lepidium crassifolium



Ornithological monitoring

Based on previous experience of the special ecosys-
tem of soda pans, it is well-known that changes in 
bird life are important indicator of the effectiveness of 
habitat restoration, as the close correlation between 
the quantity and species composition of inverte-
brate aquatic fauna and feeding birds is one of the 
main elements of the natural ecosystem of soda pans.  

The feeding plots of birds were documented on 
the basis of regular observations and the mapping 
of feeding bird groups.
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Vanellus vanellus

Charadrius alexandrinus

Anser anser

Recurvirostra avosetta

Changes in the populations of nesting species (lap-
wing (Vanellus vanellus), redshank (Tringa totanus), 
pied avocet (Recurvirostra avosetta), black-winged 
stilt (Himantopus himantopus) and Kentish plover 
(Charadrius alexandrinus)) are important indica-
tors. The changing of the environmental condi-
tions, primarily the extent of water cover, funda-
mentally determine the success of breeding. As a 
result of the project, the factors threatening the 
breeding success have been significantly reduced 
by the unified lakebed, eliminating significantly the 
unfavourable edge effects. As a consequence we 
expect that after the well-documented breeding 
initiatives, an improvement in the nesting success 
of the character species could also been detected, 
among changing environmental factors as well.



In order to assess the perceptions of the 
local people about landscape use, different 
forms of management, ecosystem services 
provided by the area, as well as nature con-
servation efforts, the opinions of regional 
stakeholders were asked at the beginning 
and at the end of the project. The outcomes 
from the interviews and forums provided a 
basis for developing the principles in collab-
oration to manage natural resources.  In the 
frame of the project a workshop was held 
with the participation of experts involved in 
nature conservation management on sodic 
areas. The aim of the workshop was to syn-
thesize the remarkable trends in environ-
mental conditions experienced also by land 
users, and to discuss adaptive methods for 
responding to these changes.

Nature conservation area management 
based on joint thinking

We surveyed the opinions of tourists 
visiting the area about the conditions of 
ecotourism and suggestions to improve. 
The results of the evaluation were used 
in the planning and implementation of 
the development concepts during the 
project.
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Sóballa nature trail 

The Sóballa nature trail, consisting of 16 stations and 
almost 4 km long, has been completed and can be 
visited all year round. As it runs along the edge of the 
soda pan and largely through natural habitats, it offers 
attractions in every season. There are two observation 
towers along the nature trail, and three more newly 

built observation towers in other parts of the 
area, providing a view of the landscape and 
natural values. A boardwalk runs through the 
water-filled depressions, which also provides an 
opportunity to learn about the flora and fauna 
of the wetland habitats. The nature trail and its 
stations demonstrate not only the wildlife and 
the ecology of the sodic wetland ecosystem, 
but also for the nature conservation efforts ta-
king place in the area. The nature trail is named 
after the sea-blite species Suaeda pannonica, a 
succulent plant species that grows in in the bed 
of the soda pans, forming tipically red zones in 
autumn. Since it lives exclusively in the Panno-
nian soda habitats, it is considered as absolute 
indicator species of the habitat. It occurs in sig-
nificant numbers on the Böddi-szék.

18

The nature trail is named after Suaeda pannonica
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NATURE CONSERVATION 
ACTIVITIES AT BÖDDI-SZÉK

Restoration 
of natural water flow

Improving the condition 
of grassland areas

Socio-economic analysis 
of the soda pan region

Public information, 
environmental education, 

nature trail, observation towers

Examining the state of the 
ecological system - monitoring



“The barren, salt-flat landscapes of my childhood 
were beautified by water.” 

Domokos Varga




