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ABSTRACT - Today the documentation of natural heritage with scientific methods but for conservation

practice — like mapping of actual vegetation — becomes more and more important. For this purpose
mapping guides containing only the names and descriptions of vegetation types are not sufficient.
Instead, new, mapping-oriented vegetation classification systems and handbooks are needed.
There are different standardised systems fitted to the characteristics of a region already published
and used successfully for surveying large territories. However, detailed documentation of the aims
and steps of their elaboration is still missing.
Here we present a habitat-classification method developed specifically for mapping and the steps
of its development. Habitat categories and descriptions reflect site conditions, physiognomy and
species composition as well. However, for species composition much lower role was given delib-
erately than in the phytosociological systems. Recognition and mapping of vegetation types in the
field is highly supported by a definition, list of subtypes and list of ‘types not belonging to this
habitat category’. Our system is two-dimensional: the first dimension is habitat type, the other is
naturalness based habitat quality. The development of the system was conducted in two steps, over
200 mappers already tested it over 7000 field days in different projects.

KEY worbps - habitat identification, landscape evaluation, large-scale mapping, naturalness-based habi-
tat quality, nature conservation

INTRODUCTION

Due to the intense technical development of the last centuries as well as due
to the expansion of civilisation, the number and extent of natural and semi-natural
areas decreased dramatically (MEA, 2005). In this situation, it is getting more and
more obvious that the maintenance of habitats and communities in natural or close
to natural state is a key factor for the balance of biosphere, thus for the maintenance
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of adequate quality of human life and, moreover, even for the subsistence of human
being (MEA, 2005).

For the preservation of communities and habitats, the first step is the documenta-
tion of where and in what quality natural territories remained. This can be reached
for example by regional scale surveys of actual vegetation. Although, the task is even
bigger: a mere list of natural vegetation types is no longer enough, but the natural
vegetation heritage must be surveyed with a complex - landscape ecological and
conservational approach (Molnér et al., 2007). Recently, in a project, Hungarian
vegetation scientists conducted a multi-attributed vegetation survey of Hungary, na-
ture-conservation and landscape-ecology based documentation of the present state of
the vegetation of the country, called META (Bartha et al., 2002; Molnér et al.,2007).
For the relatively quick, but detailed survey a new vegetation classification system
had to be developed, which is suitable for the survey of actual vegetation (including
degraded and secondary types as well) in a single field visit and, is accurate enough
to ensure the standardisation of the recognition and the documentation as well.

In Europe, vegetation classification and description of the vegetation types was
conducted purely for scientific purpose till the 1990-ies (see Braun-Blanquet, 1951;
Borhidi et al., 1999; Dierschke, 1994; Mucina et al., 1993; Rodwell, 1991-2000;
So06, 1964-1980; Whittaker, 1980). Later monographs suitable also for conservation
purposes appeared (Barr et al., 1993; Pott, 1996; Borhidi & Séanta, 1999), and new
vegetation classification systems especially for conservation purposes were devel-
oped (like Palearctic Habitat Classification, later EUNISHAB, recently Natura2000).
Recently, several vegetation classifications and manuals/handbooks specifically for
supporting inventories, surveys and mappings were published (Chytry, 2001; Guth
& Kucera, 2005; Fekete et al., 1997; Fremstad, 1997; Kaligaric et al., 2003; Rodwell
et al., 2002; Ruzickova et al., 1996; Stanova & Valachovic, 2002). These new-line
handbooks and manuals were compiled exactly for the survey of large territories or
countries by a multitude of mappers. Compared to the previous vegetation syntheses,
in these volumes higher emphasis was given for the recognition, survey and mapping
of habitats in the field as well as for a complete coverage of habitats occurring in the
landscape (urban, degraded and secondary parts as well).

Nevertheless, we think that publications dealing with the documentation of the
aims of the projects and the manual and steps of the development of these new habi-
tat lists are still missing, however, for the utilisation of the results of science in the
conservation practise it is highly needed. Thus, in this paper we present the steps
of development, the structure and contents of the Habitat Classification System and
the Habitat Guide developed for the habitat mapping project of Hungary (META).
Although it has been developed for the META project, this habitat classification
system and manual is a highly suitable tool in any kind of mapping, survey, conser-
vation evaluation of the Hungarian habitats.

WHAT ARE THE CHARACTERISTICS OF A HABITAT CLASSIFICATION SUITABLE FOR MAPPING OF
LARGE AREAS?

In one hand, we are aware of the fact that the classification and the description of
the variation of habitats realized in the nature can never be perfect (Whittaker 1980).
On the other hand, we, as vegetation scientists, have to make efforts to do it so, even
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with many compromise. Characteristics of a habitat classification and a habitat guide
suitable for an up-to date survey of actual vegetation are as follows:

- The categories have to cover all (semi-)natural vegetation types (without over-
lapping and gaps), thus the system has to be unambiguously interpretable for
the whole territory;

- The system must be relatively simple, with not too many categories (80-120);

- The system should be suitable for several different purposes, so it should con-
tain not only the phytosociological descriptions of the particular vegetation
types but it should give information on several other attributes of vegetation
(landscape-ecological, dynamical) and it should be conservation-minded;

- It should be built upon the previous knowledge of the mappers and classical
vegetation classification systems, and, at the same time it should not require
accurate knowledge of ‘all’ plant species (hence many people can use it with
good reliability, not only experts in botany);

- It should be well-documented, the description of categories should be detailed
and unambiguous;

- It should be an easy-to-teach, easy-to-learn system, since many mappers are
expected to use it;

- The system should be tested thoroughly.

WHAT KINDS OF SYSTEMS WERE AVAILABLE?

Hungarian and Central-European vegetation and habitat classification — as a field
of science — possess huge amount of knowledge and experience (Borhidi ef al., 1999;
Fekete, 1980, Kiichler & Zonneveld, 1988; Mucina et al., 1993; Rodwell, 1991-2000;
So06, 1964-1980; Whittaker, 1980; Zolyomi, 1989). In the following paragraphs we
present those works we built on during the development of the habitat classification
system and the structure and contents of the habitat descriptions. None of the these
systems were entirely suitable for the quick but detailed field-survey and documen-
tation of actual vegetation data from a large area, although each of them contained
approaches or parts which were built in the habitat classification system developed
especially for the META project.

The phytosociological approach

In Hungary, as well as all over Central Europe, the phytosociological approach
of the Ziirich-Montpellier school has been the leading direction in vegetation sci-
ence for a very long time (Dierschke, 1994; Schamineé et al., 1995, 1996, 1998;
Stortelder, 1999, Whittaker, 1980). One of the main concepts of the school is that in
the vegetation it is possible to recognise assemblages of plant populations (nodum),
which are repeated regularly in space and time (predictable mainly by site conditions
and site history). In the identification and description of noda, the role of the floristic
composition is primary (Braun-Blanquet, 1951). However, several kinds of problem
occur when a phytosociological system is used for a complex survey of the natural
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vegetation (Bagi, 1997, 1998). In the following arguments we focus mainly on the
situation in Hungary, since we had to develop our system for this region.

1. The phytosociological system does not describe the actual vegetation well, since:
- field sampling and partly the analysis are preferential, thus not complete;

- there are many vegetation types which can be only loosely characterised by
merely the species composition (like considerably different dynamics or bio-
mass with the same species composition, e.g. dry and wet Puccinellia limosa
dominated alkali vegetation);

- in Hungary relatively few people developed the system and mainly by iterative
complementation, in some cases with vegetation knowledge of only particular
regions of the country, so it simply does not contain the vegetation of every
region and landscape types;

- degraded sites are not covered by the Hungarian phytosociological systems or
they are amalgamated to the natural units.

For all of these reasons it is even theoretically not possible to compile a system
from phytosociological categories suitable for a vegetation survey at country
scale.

2. It is hard to survey and map with the phytosociological categories, especially
large, several 10 000 km?2 wide territories, since:

- there are many problems with the documentation of vegetation transitions and
non-typical coenostates (Bagi, 1997, 1998);

- sites with uncharacteristic vegetation are hard to document with phytosocio-
logical methods (e.g. stands characterised by a single species: Alopecurus prat-
ensis dominated patches on alkali soils, on floodplains or even under drier site
conditions);

- it is difficult to use this approach for mapping on a coarser scale than 1: 10 000,
mainly because the categories are too fine.

3. Teaching the system is hard and slow, since besides the above mentioned
points:

there are too many categories, there are too many plant species that should be
recognised in the field, and ‘locus classicus’ sites are recommended to know a
priori;

- there are no elaborated syntheses and guides especially for recognising the cat-
egories in the field;

- the number of well-skilled ‘masters’ in phytosociology is very low in Hun-
gary.

Thus reaching the acceptable level of standardisation would have required so
much time and experience which we simply did not have.
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4. The world is changing and besides the floristic composition other aspects has
become important, such as nature conservation value, dynamic status, land
use characteristics and landscape ecological relations. The Ziirich-Montpellier
phytosociological school does not or only occasionally does take into account
the direct and indirect human impacts, although the land use in the long run
may result in characteristic vegetation patterns often considered as ‘natural
associations’ (cf. Pott, 1981) by the school. This approach only superficially
deals with the vegetation dynamics and succession, or the stages are dealt sep-
arately since phytosociology studies equilibrium states or states considered to
be in equilibrium (Bartha, 2000). To sum it up, the dynamical and historical
aspects or other ones related to these defining the development, appearance,
and composition of present vegetation are nearly entirely out of the interest of
the school (Mucina, 1997). The phytosociological classification is simply not
developed for what we needed now. It is likely that only with a decade of de-
liberate improvement would it become suitable for our purposes. Nevertheless,
it was feasible to adopt directly or indirectly many elements of the phytosocio-
logical system in our new system, especially in case of natural habitat types.

European habitat classification systems: Paleartic Classification, CORINE Bi-
otopes, EUNIS-Hab, Habitat Directive

These systems are composed of phytocosiology-based habitat types. These habi-
tat types are mostly distinguished by their floristical and geographical characteris-
tics. The list of natural habitats is completed with many degraded and man-made
habitat types, thus these systems can describe the actual landscape better than the
phytosociological ones. These systems were supplemented step by step to the direc-
tion of Eastern Europe (due to the enlargement of EU), thus they contain many bias,
which could not be solved even if there have been already several attempts for refine-
ment. Several semi-natural habitat types which were planned to be documented by
the META project are still missing from these systems (for example dry shrublands
dominated by Crataegus monogyna and Prunus spinosa). In addition, the descrip-
tion of the habitat types is usually too short and heterogeneous to be used well in the
META project. The systems are not tested, the categories are often ambiguous, thus
the interpretation and teaching of these systems are difficult and we could not use
them for our purposes as they were. Nevertheless, we draw several ideas from these
systems (like semi-natural types among the natural ones in the list) and we aimed at
reaching at least partial compatibility with the META system.

Categories of topographical maps, CORINE Land Cover and physiognomy-based
vegetation classifications

With the categories of these systems it is possible to describe the whole present
landscape, these are well-documented, simple, easy-to-teach systems, but for veg-
etation mapping their thematic resolution is too coarse. CORINE Land Cover maps
(Anonymus, 1995) for example document the vegetation in patches of physiognomi-
cal units (closed forest, forest-grassland mosaic, open grassland, etc.) and they near-
ly totally ignore the floristic composition. With this approach it is possible to create
habitat maps very quickly and cheap for large territories (countries, continents) with
rather rough categories, but their suitability for the evaluation and documentation of
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the actual state of the vegetation is very limited (Biittner et al., 1995, 2000, 2002).
Since mapping with physiological categories has no traditions in Hungary (cf. Whit-
taker, 1980; Bagi, 1998) and the resolution of the categories of the land cover maps
is much coarser than desired, for the META project we needed a more complex,
more detailed vegetation classification. However, from the manual of the CORINE
Land Cover project we adopted the idea of helping the correct identification of the
types that are not belonging to a particular category, but are very similar to that.

Forest site types

In the forest site type approach in Hungary (Danszky & Rott, 1964; Majer, 1968)
floristic composition plays an important role, as well as the composition of the
canopy layer and the understorey layer by indicating the site conditions (water re-
gime, pH and deepness of the soil). The definitions and descriptions of the forest
habitat types in the META system were very much based on the Hungarian forest
site types, as these are vegetation classifications, similarly to the META project, that
take into account the needs of practice as well. Nevertheless we could not adopt
them as they were since they do not describe the non-woody vegetation and they
contain too many forest site types to be used feasibly for the survey of large areas.
In addition, in the description of the forest site types more emphases is given to
the floristic composition, and other aspects, such as physiognomy and vegetation
dynamics are subordinated.

DEVELOPMENT OF THE CATEGORIES AND THE MANUAL

The solution tested and used by us was the expedient, consistent and new re-
synthesis of existing field experience of many vegetation scientists. For this we had
suitable basis since there was an already developed habitat classification system in
Hungary which we could use. This is the A-NER1997 habitat classification system
and manual (‘Altalanos Nemzeti Elohelyosztalyozas1 Rendszer’ — ‘General National
Habitat Classification System’), which is a practice oriented system developed in
the framework of ‘Hungarian National Biodiversity Monitoring Program’ (‘Magyar
Nemzeti Biodiverzitds-Monitorozé Program’, from 1997 onwards), especially for
the survey and monitoring of habitats (Fekete et al., 1997; Kun & Molnér, 1999).

This system and manual is still in use and already ca. 300 habitat maps have been
created using it. This was the first book in Hungary aiming to develop a complete
habitat list and detailed descriptions. The basis of this system are the units of the
Hungarian phytosociological system (Borhidi et al., 1999) and the ‘100 habitat list’
of Németh and Seregélyes (1989), which was a first attempt to summarise the over
300 phytosociological categories into a shorter list of habitat types. Part of the cat-
egories (for example natural vegetation) were created by the amalgamation of some
associations, since the developers used the classical phytosociological system as a
reference since it was the only system tested and used at country scale. (Forest site
type approach did not influence the development of the system that time.)

At the same time, the A-NER system — since its aim was to categorise all of the
habitat types throughout the country — brought several innovations. It introduced
categories that describe semi-natural and man-made vegetation (mostly from the
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CORINE Biotopes) which were only sporadically included formerly in the Hungar-
ian vegetation and habitat classifications. Due to the aim of the development of the
system — to be suitable for practice as well — historical aspects, dynamics, physiog-
nomy and human influence were emphasised.

The categories of the A-NER1997 system are called habitats, which reflect their
essential role in the forming of the landscape and the human perception of landscape
elements. The system was developed by a team of experts (ca. 20 persons), thus it
reflects the views of an elite expert team. There are 1-2 page descriptions for each
habitat category with the following chapters: code, definition, codes of the habitat
type in other systems, site conditions, vegetation characteristics, sub-types, utilisa-
tion and conservation management, and related literature. The testing of the classifi-
cation and habitat descriptions were left for the future.

In principle, the A-NER 1997 would have been suitable for the META project, but:

- during the field work with this system — several thousand days of survey and
mapping — many problems, deficiencies, bias and misunderstandings were
found (during mapping for the National Monitoring Program it was compul-
sory to present the problems occurring during the mapping in writing);

- the system was not standardised enough, since the easy-to-teach characteristics
of vegetation (for example physiognomy and site conditions) were not pre-
vailed;

- since it has been developed in the frames of an other project, it did not contain
those conservational and landscape ecological aspects of vegetation that were
aimed to be documented by the META project.

For all of these listed reasons we decided to revise this system. Our new, supple-
mented version is called A-NER2003.

The categories of A-NER2003

According to the aims and the preliminaries — integrating all knowledge and
experience — a new, considerably re-shaped, reconsidered classification and manual
had to be developed (Molnér, 2003; Boloni et al., 2003). We could build upon huge
amount of experience during the development of the A-NER2003 system. Further-
more, this paper has been written after a next testing of more than 7000 days of
fieldwork.

In the A-NER2003 system the habitat is the basic unit as well. The system con-
tains all the natural and semi-natural habitats of Hungary, we used general grouping
categories for the highly degraded habitats (for the list of habitats see App. 1). Due to
the smaller number of categories (86 compared to over 300 in the phytosociological
system), the categories are wider and are more different from each other than in the
classical phytosociological system. The classification has only one hierarchy level,
and it is two-dimensional: the first dimension is the vegetation type and the other one
is naturalness based habitat quality. There are descriptions for all naturalness catego-
ries in case of all vegetation types in the guide (see App. 2). The classification in the
new system is not defined by syntaxonomical categories but by the combination of
physiognomy, site conditions and floristic composition. Endeavouring to develop an
easy-to-teach system and the smaller number of categories have led together to the
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weakening of the role of floristic composition, but the dominant and characteristic
species still play an important role in the identification of the habitats. Since for the
META project we did not need to classify all the secondary and agricultural vegeta-
tion types — the aim of this project was to survey the natural Vegetatlon heritage of the
country — we only included these lately, calhng this updated version A-NER2007.

Site history exceptionally can have primary role in the identification of the habitat
(for example in the case of abandoned and still used wooded pastures). Plant asso-
ciations were assigned to habitat categories a posteriori. Due to better standardisa-
tion, we limited phytogeography-based habitat classification. The main reason for
this decision is that drawing the border between these habitat pairs on the field is
rather ambiguous (e.g. between Pannonicum and Illyricum). In addition, there are
two other projects running parallel with the META project, namely the floristic map-
ping of Hungary (Bartha et al., 2002) and the phytosociological database building
(Lajer et al., 2007), both of Which can serve better for drawing these orographical
and regional border lines a posteriori, and thus the particular habitat can be subdi-
vided easily to subtypes later.

In the A-NER2003 system we included many secondary or semi-natural agricul-
tural and forest habitats. We introduced categories which were not based on phytoso-
ciological logic, such as degraded non-woody and woody habitats (e.g. ‘Uncharac-
teristic hardwood woodlands and plantations [RC]’, ‘Uncharacteristic meadows and
tall herb communities [OB]’), stands affected by invasive alien species (e.g. ‘Un-
characteristic woodlands and plantation mixed with non-native tree species [RD]’).
In other cases unique landscape elements possess a separate category, like solitary
trees (‘Scattered native trees or narrow tree lines [RA]’).

It can be stated that all of the aspects and elements which were used by us are
present in one or more of the previously developed systems. For example there have
been manuals published in which there are hints and advises especially to help map-
ping in the field (for example Ruzickova et al., 1996; Chytry et al., 2001; Stanova
& Valachovic, 2002), however we emphasise these more in the Hungarian system.
Sub-types documenting the different states with different conservation values for
all of the habitat types comprehensively were the first time included in a manual.
Several other vegetation characteristics (for example regeneration potential) were
documented and described in this new system for the first time.

The manual

As a manual of the habitat classification system we developed a survey-oriented,
well-structured and detailed documentation (B6loni et al., 2003). During the de-
velopment of the system, we tried to synthetise the knowledge of many people:
categories and descriptions were consulted by many experts in several rounds and
many field botanists added their comments and critique to the system. The iterated
supplementation, the several rounds of discussion not only served the standardisa-
tion but the collection and integration of local and personal vegetation knowledge.
Thus finally the manual has more than 25 authors and more than 100 reviewers,
which means that it comprises the ‘knowledge’ of several actual vegetation maps and
unique vegetation types in unique situations. The resulting manual was again tested
(in 34 landscape types by 160 persons) for two month right before we started the
documentation of the vegetation heritage, the META project itself.
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In the description of the habitat types we used these special rules:

A) In case of euhydrophyte habitats we took into consideration the water flow
conditions;

B) In case of forest habitats we took into consideration the tree species composi-
tion, the stand structure, the composition of the understorey layer and the site
conditions as primary factors;

C) In case of grassland habitats, the main characteristics and identification fac-
tors were the bedrock and the soil characteristics, presence and proportions of
characteristic and dominant species.

In the detailed description of the habitats we listed the (a) definition, (b) site
conditions, (¢) physiognomy, (d) characteristic species, (e) vegetation and landscape
context, (f) sub-types, (g) types not belonging to the type. These are supplemented
- according to the aims of the META project — by the (h) naturalness categories and
(i) regeneration potential for every habitat types (for an example habitat description
see App. 3).

a) Definition is a few-sentence long description containing the main characteris-
tics of the habitat and the minimum area above which the habitat patch should
be documented in the META project. We note here that the definition is missing
from every European habitat classification systems we are aware of; although,
in our opinion it helps considerably the identification of the habitat types.

b) Site conditions describe the main abiotic factors (climate, bedrock, main soil
characteristics, topography, elevation, main environmental processes) and
range within Hungary.

c) Physiognomy tells the general appearance and the structure (including hori-
zontal structure, height, cover) of the habitat type and their variation.

d) In the chapter ‘characteristic species’, the plant species important for the iden-
tification of the habitat type, dominants and characteristic subordinates or in-
dicator species are listed.

e) In the chapter ‘vegetation and landscape context’ we list the habitat types or
landscape elements that the habitat type usually is in close proximity to or
forms a complex with.

f) In the chapter ‘subtypes’, the general aim was to name as many relevant vege-
tation types of Hungary as possible and to describe them shortly. We attempted
to give a multi-aspect classification of these, especially for making identifica-
tion of the habitat type easier and more accurate. In the description of subtypes,
the consequent classification of the subtypes for all of the habitat types was not
necessary and thus overlapping between the subtypes of different habitat types
was permitted. In case of natural habitats, we always listed the phytosociologi-
cal associations belonging to the particular habitat types, if it was possible. We
could not do it for semi-natural habitats, since they were assigned to asso-
ciations only occasionally. There are some cases when an association belongs
to more than one habitat type (for example the closed Aceri tatarici-Querce-



tum roboris belongs to ‘Closed and mixed steppe oak woodlands on foothills
[L2x]’, while the open stands of it belong to ‘Open loess steppe oak woodlands
with openings [M2]’). Thus, the boundary between the habitats is not necessar-
ily the same as between the associations.The descriptions of subtypes are short
if the vegetation type is well documented in the Hungarian literature. It is valid
mainly for subtypes that considerably overlap with syntaxonomical categories
(Borhidi & Santa, 1999; Borhidi, 2003) and A-NER1997 (Fekete et al., 1997).
For subtypes different from these other systems, we attempted to give more
detailed and expressive descriptions.

g) Among the ‘types not belonging here” we listed the most frequent mismatches
and gave the correct habitat type. This chapter gained higher importance be-
cause here the separation of the habitats can be specified by examples, which
supplements the definitions well.

h) Naturalness, a habitat-specific attribute, was documented on the widely used,
tested and well-accepted five grade scale (1-5, 5 means: the best possible state,
1 means: no (semi-)natural vegetation present) of Németh and Seregélyes
(1989). For each habitat type we described shortly all naturalness categories,
thus providing briefly the main characteristics of the structure, floristic com-
position, and site conditions of the habitat in the particular category. We used
many examples, like if there is no water in a reed bed, it cannot reach higher
naturalness category than 3; or a forest cannot be in the highest naturalness cat-
egory if there are no old trees and high amount of deadwood; a stand severely
affected by invasive alien species cannot reach higher naturalness category than
3. Although naturalness categories defined this way always comprise synthetic
data which are loaded by high subjectivity, our list of examples is thorough,
knowledge and experience of all mappers were collected and documented, and
we paid much attention to bring the mappers to common ground. The ques-
tion of naturalness is a typical situation of expert judgement, which occurs
though much more often than expected even in tasks considered to be the most
objective, for example when we choose the similarity index subjectively in a
multivariate study. According to our experience so far, by this published list of
examples the estimation of this vegetation characteristic became considerably
more standardised.

i) We made an attempt to introduce a new concept to Hungarian vegetation sci-
ence and landscape ecology, namely the regeneration potential of the habi-
tats or rather the documentation and survey of this characteristic, as a habitat-
specific attribute. The intention for doing this lied in our experience that by
visiting several landscapes repeatedly it revealed that some vegetation types
regenerate faster, others slower and there are ones that do not regenerate at all
after a stronger disturbance (oversowing or ploughing). There are differences
in the ways and speeds of regeneration among regions as well. If there are
available propagule sources in the vicinity, often all species can re-colonise.
The regeneration of habitats in a highly stressed environment or with low nu-
trient content, for instance, is more successful than in others, since there the
establishment of invasive alien species is limited.
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In the A-NER2003 system we developed three kinds of regeneration potential:
(1) at the same place in the same stand, (2) in the adjacent vegetation type (in case of
a vegetation transformation), and (3) on the adjacent abandoned field (on disturbed,
bare soil, or on bare rock). We compiled a list of examples for each habitat type, where
we gave the supposed degree of regeneration (good, medium, bad) taking into consid-
eration the species composition, the landscape context and the threatening factors.

LimitaTioNs oF THE A-NER2003 System

We succeeded to reach the main goals of the project: covering the whole country,
not too many but not too broad categories, easy-to-teach system. Having tested the
system in the META project, we realised however, that there are some problems with
the habitat descriptions. These are of two main types:1) in some cases, the authors of
some habitat descriptions did not keep rules on the contents and structure, or simply
there was not enough knowledge on the habitat type to create a good description;
2) the standardisation is still not perfect, the understanding and suitability of some
descriptions are heterogeneous from region to region.

After checking the half of the filled in datasheets of the META project, some con-
clusion can be drawn on to what extent we succeeded to write habitat descriptions
suitable for the purposes of the project:

1. There are habitat types that were easy to write a description for; these were
identified well by the mappers, the habitat type is well standardised (e.g. ‘Ar-
temisia salt steppes [Fla]’, "Beech woodlands [K5]’).

2. There are some habitats hard to typify and identify, where the description
helped the mappers in the fieldwork considerably, and thus the survey of the
habitat is good or became much better than it was previously (e.g. ‘Lowland
oak-hornbeam woodlands [K1a]’, ‘Oak-hornbeam woodlands [K2]’).

3. There are some habitats that were considered to be easy to recognise, although
the survey gave heterogeneous results. So, it was revealed that the description
and standardisation was not good enough (e.g. ‘Riverine oak-elm-ash wood-
lands [J6]’, ‘Closed sand steppes [H5b]’).

4. There were habitats hard to identify and the descriptions were probably not
good enough as mappers understood the category heterogeneously (Mainly
oak woodlands in the hilly regions, e.g. ‘Turkey oak - sessile oak woodlands
[L2a]’).

5. We faced the problem that the same vegetation patch can be assigned to more
than one habitat type (like a dried out, steppe-like Molinia meadow can belong
to ‘Molinia meadows [D2]’, ‘Closed sand steppes [H5b]” and ‘Mesotrophic
meadows [D34] at the same time; and none of these are incorrect).

Judgement of regeneration potential and naturalness is uneven as well. These syn-
thetic vegetation characteristics should be more refined and standardised in the future
as well. Differences appear partly due to the many different authors and partly due to
the differences among regions. A small patch of forests of native tree species is rare in
the inner part of the Great Hungarian Plain, and thus often higher naturalness is given
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to the stand compared to the same habitat type on the foothills. The regeneration poten-
tials of these two stands can differ considerably as well. This should not necessarily be
considered as a mistake, although, it is a fact and in the case of the analysis of the data-
base and the refinement of the habitat descriptions one should be aware of this fact.

Our habitat classification system is not free from unevenness either. For example,
some very similar vegetation types are listed in two different habitats (e.g. conti-
nental deciduous rock and steppe thickets are separated to two habitat types [M7
and M6]). In other cases, we united types which have considerable differences from
some aspect (e.g. we amalgamated all of the closed, oak dominated forests of the
Great Hungarian Plain without respect on the bedrock [L5]). There are two main
reasons behind these inconsistencies: first is the general approach of vegetation sci-
entists in Hungary; many colleagues were averted from some of the desired changes,
while the second is the gaps in our knowledge on the vegetation types.

Handling of vegetation mosaics is not uniform either. There are habitats which
usually do not occur alone, but they form a mosaic pattern or adjacent with others
(e.g. ‘“Thermophilous woodland fringes [M8]).

Nonetheless, we have a unique opportunity that we have a system tested by 200
mappers at the same time in the field in all regions (!) of the country. The widening
expert knowledge coming from this process is invaluable for the further development
and refining of the system; the final version of which we will publish as a book.

CONCLUSIONS

After 10 years of working on the development and the testing of the system, we
think that the development of a good habitat classification system is an iterative
process lasting for decades (similar to the already developed phytosociological sys-
tems). The new system should be tested by many mappers in many regions.

Observing all these, we conclude that a completely standardised habitat classifi-
cation is only an idealistic aim which can never be reached. Mere publication of the
manual is not enough; experiential learning of the participants together in the field is
needed for effective standardisation. Mere habitat description is not enough either; a
manual helping explicitly the identification process in the field is needed. It is worth
defining the characteristics of the habitat types and the boundaries between them
together with definitions and lists of examples.

Because of the heterogeneity of the different regions, a system suitable for all
regions can be developed only by knowing all regions, which means that the contri-
bution of many authors and many reviewers are needed.

As a consequence of the diversity of European landscapes, a well-standardised
and easy-to-teach habitat classification for whole Europe is a goal to be reached only
in several decades. Moreover, it is not possible to develop a good system if the area
where the system should be applied is expanding always (e.g. gradual enlargement
of the European Union).

In case of large vegetation databases, the collected data will be heterogeneous
(Cherill & McClean, 1995, 1999; Smart et al., 2003) even if the manual was speci-
fied and standardised, and thus the quality control of the data and the handling of bias
and heterogeneity must be an important part of work prior to any analysis.
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APPENDIX 1. HABITAT CATEGORIES OF THE A-NER2007 SYSTEM

EUHYDROPHYTE HABITATS: Al - STANDING WATER COMMUNITIES WITH TRAPA, LEMNA, SALVINIA AND
CEerATOPHYLLUM, A23 - EUHYDROPHYTE COMMUNITIES WITH NYMPHAEA, NUPHAR, UTRICULARIA AND
STrRATIOTES, A3A - SLOWLY RUNNING WATER COMMUNITIES WITH POTAMOGETON AND NYMPHOIDES,
A4 - EUHYDROPHYTE COMMUNITIES OF FENS, A5 - ATHALASSAL SALINE EUHYDROPHYTE COMMUNITIES

MaRsHEs: B1A - Eu- AND MESOTROPHIC REED AND TYPHA BEDS, B1B - OLIGOTROPHIC REED AND
TyPHA BEDS OF FENS, FLOATING FENS, B2 - GLYCERIA, SPARGANIUM AND SCHOENOPLECTUS BEDS,
B3 - WATER-FRINGING HELOPHYTE BEDS WITH BUTOMUS, ELEOCHARIS AND ALISMA, B4 - Tussock
SEDGE COMMUNITIES, B5 - NON-TUSSOCK BEDS OF LARGE SEDGES, B6 - SALT MARSHES, BA -
MosAic/ZONATION OF MARSH COMMUNITIES OF CHANNELS, DITCHES AND ARTIFICIAL LAKES

FLUSHES, TRANSITION MIRES AND RAISED BOGS: C1 - SOFT AND HARD WATER FLUSHES, C23 - TRANSI-
TION MIRES AND RAISED BOGS

RICH FENS, EU- AND MESOTROPHIC MEADOWS AND TALL HERB COMMUNITIES: D1 - RicH Fens, D2 -
Modcinia meapows, D34 - MesoTropHIC MEADOWS, D5 - WATER-FRINGING AND FEN TALL HERB
COMMUNITIES, D6 - TALL HERB COMMUNITIES OF FLOODPLANS AND MARSHES

COLLINE AND MONTANE HAY MEADOWS, ACID GRASSLANDS AND HEATHS: E1 - ARRHENATHERUM HAY
MEADOWS, E2 - FESTUCA RUBRA HAY MEADOWS AND RELATED COMMUNITIES, E34 - Cynosurion
GRASSLANDS AND NARDUS SWARDS, E5 - CALLUNA HEATHS,

HALOPHYTIC HABITATS: F1A - ARTEMISIA SALT STEPPES, F1B - ACHILLEA SALT STEPPES ON MEADOW
SOLONETZ, F2 - SALT MEADOWS, F3 - TALL HERB SALT MEADOWS AND SALT MEADOW STEPPES, F4
- DENSE AND TALL PUCCINELLIA SWARDS, F5 - ANNUAL SALT PIONEER SWARDS OF STEPPES AND
LAKES

DRy oPEN GRASSLANDS: G1 - OPEN sAND STEPPES, G2 - CALCAREOUS OPEN ROCK GRASSLANDS, G3
- ACID OPEN ROCK GRASSLANDS

DRY AND SEMI-DRY CLOSED GRASSIANDS: H1 - CLOSED ROCK GRASSLANDS, SPECIES RICH BROMUS
PANNONICUS GRASSLANDS, H2 - CALCAREOUS ROCK STEPPES, H3A - SLOPE STEPPES ON STONY
GROUND, H4 - Bromus ERECTUS-BRACHYPODIUM PINNATUM XERO-MESOPHILOUS GRASSLANDS, DRY
TALL HERB COMMUNITIES AND FOREST STEPPE MEADOWS, H5A - CLOSED STEPPES ON LOESS, CLAY,
TUFF, H5B - CLOSED SAND STEPPES

NON-RUDERAL PIONEER HABITATS: I1 - AMPHIBIOUS COMMUNITIES ON RIVER GRAVEL AND SAND BANKS,
12 - SEMI-DESERT VEGETATION ON LOESS CLIFFS, I3 — PIONEER GRASSLANDS ON ROCKS AND WALLS,
14 - OPEN VEGETATION OF SHADOWED ROCKS

OTHER NON-WOODY HABITATS: OA - UNCHARACTERISIC WETLANDS, OB - UNCHARACTERISTIC MEADOWS
AND TALL HERB COMMUNITIES, OC - UNCHARACTERISTIC DRY/SEMI-DRY GRASSLANDS AND TALL HERB
coMMUNITIES, OG — TRAPLED AND RUDERAL VEGETATION ON GRAVEL, OD — STANDS OF INVASIVE
FORBS, OF — TALL-GROWING RUDERAL VEGETATION

BUSH VEGETATION AND WOODLAND MARGINS: J1A - SALIx CINEREA MIRES, J3 - RIVERINE WILLOW
SHRUB VEGETATION P2A - MESIC SHRUB VEGETATION, P2B - DRY SHRUB VEGETATION WITH CRA-
TAEGUS, PRUNUS sPINOSA AND JUNIPERUS, M6 - CONTINENTAL DECIDUOUS STEPPE THICKETS, M7
- CONTINENTAL DECIDUOUS ROCK THICKETS, M8 - THERMOPHILOUS WOODLAND FRINGES, P2c
— NON-NATIVE BUSH VEGETATION OR REYNOUTRIA STANDS

RIVERINE AND SWAMP WOODLANDS: J1B - BIRCH MIRE WOODLANDS, J2 - ALDER AND ASH SWAMP
WOODLANDS, J4 - RIVERINE WILLOW-POPLAR WOODLANDS, J5 - RIVERINE ASH-ALDER WOODLANDS,
J6 - RIVERINE OAK-ELM-ASH WOODLANDS
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MEesic DECIDUOUS WOODLANDS: K1A - LOWLAND OAK-HORNBEAM WOODLANDS, K2 - OAK-HORNBEAM
wOODLANDS, K5 - BEECH woobLANDS, K7A - AcID BEECH WOODLANDS, K78 - ACID OAK-HORN-
BEAM WOODLANDS

DRy DECIDUOUS WOODLANDS: L1 - CLOSED TERMOPHILOUS OAK WOODLANDS, M1 - WHITE OAK SCRUB
WOODLANDS, L2A - TURKEY OAK - SESSILE OAK WOODLANDS, L2B - TURKEY OAK - PEDUNCULATE
OAK WOODLANDS, L2x - CLOSED AND MIXED STEPPE OAK WOODLANDS ON FOOTHILLS, L4A - CLOSED
ACID OAK WOODLANDS, L4B - OPEN ACID OAK WOODLANDS, L5 - CLOSED LOWLAND STEPPE OAK
WOODLANDS, M2 - OPEN LOESS STEPPE OAK WOODLANDS WITH OPENINGS, M3 - OPEN SALT STEPPE
OAK WOODLANDS WITH OPENINGS, M4 - OPEN SAND STEPPE OAK WOODLANDS WITH OPENINGS, M5
- POPLAR-JUNIPER STEPPE WOODLANDS

Rock woobLanDs: LY1 - RAVINE WOODLANDS (MESIC ROCK WOODLANDS RICH IN ACER PSEUDOPLA-
TANUS), LY2 - MIXED FORESTS OF SCREE, ROCKY SLOPES, RICH IN TILIA SPP., LY3 - LIMESTONE
BEECH WOODLANDS, LY4 - MIXED RELIC OAK WOODLANDS ON ROCKS

Mixep coNIFEROUS WOODLANDS: N13 - Acib coNiFEROUS wWoobDLANDS, N2 - CALCAREOUS ScoTs
PINE WOODLANDS

OTHER WOODY HABITATS: RA - SCATTERED NATIVE TREES OR NARROW TREE LINES, RB - UNCHARACTER-
1STIC (OFTEN PIONEER) SOFTWOOD WOODLANDS AND PLANTATION, RC - UNCHARACTERISTIC HARD-
WOOD WOODLANDS AND PLANTATION, RD - UNCHARACTERISTIC WOODLANDS AND PLANTATION MIXED
WITH NON-NATIVE TREE SPECIES, P45 - WOODED PASTURES AND SWEET CHESTNUT WOODLANDS,
P7 - EXTENSIVE ORCHARDS WITH ANCIENT CULTIVARS (OFTEN INVADED BY SHRUBS AND TREES), P1
— YOUNG STANDS OF NATIVE TREES, P3 — NEw AFFORESTATION, P6 — PARKS, BOTANICAL GARDENS,
P8 - CLEAR cuTs,

WOODLAND PLANTATIONS: S1 — ROBINIA PSEUDOACACIA PLANTATIONS, S2 — AMERICAN POPLAR
PLANTATIONS, S3 — OTHER NON-NATIVE DECIDUOUS PLANTATIONS, S4 — BLACK AND ScCOTS PINE
PLANTATIONS, S5 — OTHER CONIFEROUS PLANTATIONS, S6 — SPONTANEOUS STANDS OF NON-NATIVE
TREE SPECIES, S7 — TREE LINES MOSTLY WITH NON-NATIVE SPECIES

AGRICULTURAL HABITATS: T1 — ANNUAL INTENSIVE ARABLE FIELDS, T2 — PERENNIAL INTENSIVE ARABLE
FIELDS, T3 — VEGETABLE AND FLOWER PLANTATIONS, GREENHOUSES, T4 — RICE FIELDS, T5 -
SOWED OR FERTILISED GRASSLANDS, SPORTS-GROUNDS, T6 — MOSAIC OF SMALL AGRICULTURAL PAR-
CELS, T7 — INTENSIVE VINEYARDS AND ORCHARDS, T8 — TRADITIONAL VINEYARDS AND ORCHARDS,
T9 — GArRDENS, T10 — NEW ABANDONMENTS ON ARABLE LANDS, VINEYARDS AND ORCHARDS, T11
— NURSERY GARDENS, SALIX VIMINALIS PLANTATIONS, T12 - PLANTATIONS OF ENERGY PLANTS

OT1HER HABITATS: U1 — CITIES AND AREAS WITH BLOCKS OF FLATS, U2 — GARDEN SUBURBS AND
RECREATION AREAS, U3 — ViLLAGES, U4 — YARDS, PREMISES, WRECKAGE, DUMPING GROUNDS, U5
— MINE DUMPS, DUMPING GROUNDS COVERED BY GROUND, U6 — OpEN MINES, U7 — SAND, CLAVE,
GRAVEL AND PIT MINES, LOESS WALLS, U8 - RIvERs AND sTREAMS, U9 — LAkEs AND ponps, U10
— Farms, U1l — ROADS AND RAILROADS

APPENDIX 2. THE CATEGORIES OF NATURALNESS (MODIFIED AFTER NEMETH & SEREGELYES,
1989)

5: RICH IN SPECIES THAT ARE SPECIALISTS, TYPICAL NATURAL SPECIES OF THE HABITAT; STANDS WITH GOOD
STRUCTURE, AND OF SUBSTANTIAL ECOLOGICAL VALUE; ONE OF THE BEST 10-50-100 STANDS IN THE
COUNTRY; WITH NO OR LOW COVER OF WEEDS AND INVASIVE SPECIES ; SITE CONDITIONS OF NATURAL STATE.

”ow ” oW ",

4: A STATE DESIGNATED AS “GOOD ; CLOSE TO NATURAL, WELL RECOVERED ; STRUCTURE OF VEGETA-
TION OF GOOD QUALITY, DOMINATED BY NATURAL SPECIES, RICH IN CHARACTERISTIC SPECIES, BUT
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=

WITH FEW DISTURBANCE TOLERANT ONES,; OFTEN COMBINES THE FEATURES OF THE VEGETATIONS FROM
CATEGORIES 3 AND 5 (THIS IS THE BROADEST CATEGORY OF NATURALNESS): 1. PATCHES WITH LOW
NUMBER OF SPECIES, PERHAPS WITH SEVERAL WEEDS, BUT WITH ADMIRABLE STRUCTURE, 2. PATCHES
QUITE RICH IN SPECIES, BUT WITHOUT A GOOD STRUCTURE, 3. AGEING FOREST STANDS, BUT MISSING
CERTAIN SPECIES OR WITH POOR STRUCTURE, 4. ONE OF THE VEGETATION LAYERS IS OF CONSIDERABLY
HIGHER QUALITY, THAN THE OTHER ONE.

MODERATELY DEGRADED / IN A MEAN REGENERATION STATE, DOMINATED BY NATURAL SPECIES, BUT
WITH FEW CHARACTERISTIC ONES,; IN OTHER CASES WITH SEVERAL CHARACTERISTIC SPECIES BUT
WITH NUMEROUS DISTURBANCE TOLERANT ONES, POSSIBLY EVEN WITH WEEDS, AS WELL, SITE CONDI-
TIONS OFTEN MODERATELY DEGRADED, POOR VEGETATION STRUCTURE (HOMOGENEOUS, WITH STANDS
OF EQUAL AGE OR WITH UNNATURAL PATCHINESS OF VEGETATION) / IN OTHER CASES WITH BETTER
STRUCTURE BUT WITH UNCHARACTERISTIC SPECIES COMPOSITION.

: CONSIDERABLY DEGRADED / SCARCELY REGENERATED STATE, WITH UNCHARACTERISTIC SPECIES COM-

POSITION, DOMINATED BY DISTURBANCE TOLERANT, WEEDY AND INVASIVE SPECIES, VEGETATION
STRUCTURE COLLAPSED OR UNDEVELOPED (MONODOMINANT, PATCHES OF EQUAL AGE, FEW SPECIES
CO'EXISTING), VEGETATION OFTEN FRAGMENTED, SITE CONDITIONS OFTEN POOR, USUALLY NO NATU-
RAL VEGETATION TYPE CAN BE APPOINTED. COULD THE ORIGINAL TYPE BE RECOGNIZED, ITS STATE IS
“QUITE POOR", OFTEN BECAUSE OF THE HIGH COVER OF INVASIVE SPECIES.

: TOTALLY DEGRADED / STATE THAT JUST BEGINS TO REGENERATE, SOLELY WITH WEEDS AND UNCHARAC-

TERISTIC, INDIFFERENT SPECIES.

APPENDIX 3. EXAMPLE HABITAT DESCRIPTION FROM THE HABITAT GUIDE

F1lA - ARTEMISIA SALT STEPPES

DEFINITION: FESTUCA PSEUDOVINA AND GENERALLY ARTEMISIA SANTONICUM DOMINATED, SHORT-GRASS,

DRY (OCCASIONALLY WET) STEPPES RICH IN SALT-TOLERANT SPECIES. MEADOW AND MEADOW STEPPE
SPECIES ARE RARE. THE STANDS ARE USUALLY EXTENDED. MINIMAL STAND SIZE TO DOCUMENT IN THE
META PROJECT: FEW SQUARE METRES

SITE CONDITIONS: THESE STEPPES ARE REPRESENTATIVES OF THE CENTRAL ASIAN ALKALI STEPPES IN THE

CARPATHIAN BASIN, THE MOST WIDESPREAD AND CHARACTERISTIC ALKALI STEPPE TYPE IN THE GREAT
HUNGARIAN PLAIN. THE ARTEMISIA SALT STEPPE (ARTEMISIO SANTONICI-FESTUCETUM PSEUDOVI-
NAE) IS NOT A ZONAL CLIMAX VEGETATION TYPE, BUT AN EDAPHIC STABILISED SUCCESSIONAL STAGE.
IN THE FOREST STEPPE ZONE OF THE CARPATHIAN BASIN, THE ALKALI STEPPES COMMUNITIES OF THE
SOUTHERN REGIONS — SUCH LIKE THE ARTEMISIA STEPPES — ARE MORE WIDESPREAD THAN IN THE
NORTHERN FOREST STEPPE BELT OF RUSSIA, HOWEVER ONLY EXTRAZONALY AND EDAPHICALLY. ALKALI
STEPPES CAN DEVELOP IN SUCH AREAS, WHERE THE WATER AND THE LEAKING OF PRECIPITATION INTO
THE SOIL REACHES EACH OTHER, AND THUS THE SALT FROM THE DEEPER LAYERS OF THE SOIL MOVES
CLOSE TO THE SURFACE. FOR THE STARTING OF THIS PROCESS THREE FACTORS, (1) THE CLOSENESS
OF WATER TABLE LEVEL TO THE SOIL SURFACE, (2) HIGH AMOUNT OF SALT IN SUBSOIL WATER AND (3)
CONTINENTAL CLIMATE ARE NEEDED. WATER SUPPLY OF ARTEMISIA STEPPES IS EXTREMELY FLUCTUAT-
ING, SIMILARLY TO OTHER ALKALI VEGETATION TYPES. IN THE SPRING THEY ARE PARTLY COVERED WITH
WATER, WHILE IN THE SUMMER THEY DRY OUT TOTALLY, AND THE SOIL CRACKS DEEPLY. THE SOIL TYPE
OF THE ARTEMISIA STEPPES IN THE DANUBE—TISZA INTERFLUVE IS SOLONTSAK-SOLONETZ, IN THE
TiszA VALLEY IT 1S SOLONETZ. THE UPPER 10 cM OF THE SOIL (SOMETIMES ONLY THE UPPER 1-2
CM) IS LEACHED, AND THUS SLIGHTLY ACIDIC. NEVERTHELESS, THE B LAYER IS ALWAYS ALKALI AND
HAS CHARACTERISTIC PILLARED STRUCTURE. SURFACE WATER EROSION CREATES THE CHARACTERISTIC
MICROTOPOGRAPHY OF ALKALI STEPPES, ESPECIALLY ON SOLONETZ SOILS.
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ARTEMISIA SALT STEPPES ARE WIDESPREAD IN THE FORMER ANCIENT FLOODPLAINS OF LARGE RIVERS AND IN
THE BASINS OF LOAMY-SANDY LOW RIDGES. PART OF THESE STEPPES IS ANCIENT (CONTINUOUS STEPPE
FROM THE PLEISTOCENE), THE OTHER PART DEVELOPED SECONDARILY DUE TO THE WATER REGULA-
TIONS. MAJORITY OF THE EXTENDED STANDS IN THE DANUBE—TISZA INTERFLUVE (E.G. APAJPUSZTA)
HAS BEEN DEVELOPED FROM PUCCINELLIA ALKALI MUD VEGETATION BY DRYING OUT. THE SOIL PROFILE
OF THESE STANDS SHOWS SECONDARY STEPPE CHARACTER AND LAYERS DEVELOPED AFTER THE DRYING
OUT. THIS PHENOMENON WAS OBSERVED IN THE HORTOBAGY REGION AS WELL. SECONDARY STANDS
ALONG THE TISZA RIVER HAS DEVELOPED MAINLY FROM STANDS WITH MEADOW SOILS.

DRAINAGE OF ALKALI STEPPES DID NOT INFLUENCE MUCH THE WATER SUPPLY OF THE UPPER LAYERS, HOW-
EVER, BY SHRINK OF THE WATER TABLE LEVEL, THE POSSIBILITY FOR LEACHING IS HIGHER, AND IT IS
ALREADY OBSERVABLE IN SOME REGIONS (E.G. HEVESI-PUSZTAK, BIHARI-SiK, AGOTA-PUSZTA).

STAND STRUCTURE! GRAZED STANDS ARE LOW. IN THE NON-GRAZED ONES ARTEMISIA GROWS HIGH AND
BECOMES DOMINANT. THERE ARE NO TREES OR SHRUBS. TALL GRASS SPECIES (ALOPECURUS PRATEN-
SIS AND Erymus REPENS) ARE RARE, THEY ARE PENETRATING FROM THE ADJACENT MEADOWS.

CHARACTERISTIC SPECIES: CONTINENTAL, PoNTIC AND PONTO-MEDITERRANEAN FLORISTIC ELEMENTS
ARE THE CHARACTERISTIC ONES. ARTEMISIA STEPPES ARE NOT VERY SPECIES RICH, HOWEVER, THEIR
FLORA AND FAUNA IS SPECIAL AND EVEN SUB-ENDEMISMS OCCUR IN THEM (PLANTAGO SCHWARZENBER-
GIANA, TRIFOLIUM ANGULATUM). DUE TO THE SEVERE ABIOTIC (LACK OF WATER) AND BIOTIC (GRAZ-
ING) STRESS, THE DISTURBANT-TOLERANT AND ANNUAL SPECIES ARE COMMON. PART OF THESE IS
NOT STENOHALOPHITON (REAL ALKALI SPECIES), BUT PSEUDOHALOPHITON (SALT TOLERANT SPECIES).
CHARACTERISTIC SPECIES ARE: ARTEMISIA SANTONICUM SUBSP. MONOGYNA ES SUBSP. PATENS, FES-
TUCA PSEUDOVINA, LIMONIUM GMELINI, PODOSPERMUM CANUM, TRIFOLIUM RETUSUM, TRIFOLIUM
ANGULATUM, T. PARVIFLORUM, RANUNCULUS PEDATUS, BUPLEURUM TENUISSIMUM, GYPSOPHILA MU=
RALIS, Lotus Tenuis (L. GLABER), CERASTIUM DUBIUM, LESS FREQUENTLY: PLANTAGO SCHWARZEN-
BERGIANA, KoCHIA (BASSIA) PROSTRATA, PLANTAGO MARITIMA, ASTER TRIPOLIUM SUBSP. PANNONI-
CUS, PROSPERO PARETHETICUM. SPECIES OF LOESS STEPPES (E.G. DIANTHUS PONTEDERAE, SALVIA
NEMOROSA, VVERBASCUM PHOENICEUM), TALL-GROWING FORBS (E.G. ASTER PUNCTATUS, ARTEMISIA
PONTICA) AND MEADOW SPECIES (E.G. CENTAUREA PANNONICA, CICHORIUM INTYBUS) ARE RARE OR
TOTALLY ABSENT. DEGRADATION IS MAINLY CAUSED BY SEVERE OVERGRAZING. IN THIS CASE BrRoMUS
morLis (B. HORDEACEUS), HORDEUM HYSTRIX, POA BULBOSA, EROPHILA VERNA, AND DIFFER-
ENT LICHENS AND MOSSES (CLADONIA MAGYARICA ES CL. convoLuTA, CL.FURCATA, CERATODON
PURPUREUS) PROLIFERATE. IN THE BEST, ONLY SLIGHTLY GRAZED STANDS OCCUR THESE MOSSES:
ENTOSTHODON HUNGARICUS, PHASCUM FLOERKEANUM, TORTULA RURALIS, PHASCUM CUSPIDATUM,
POLYTRICHUM PILIFERUM, BRACHYTHECIUM ALBICANS, BRYUM TRICOLOR, BARBULA UNGUICULATA,
BRYUM ALPINUM ES A PLEUROCHAETE SQUARROSA.

VEGETATION AND LANDSCAPE CONTEXT: MOSTLY ALKALI STEPPE LANDSCAPE MOSAICING WITH LOW
LOESS RIDGES AND MEADOWS, HOWEVER IN SOME CASES IT FORMS HOMOGENOUS STANDS OF THOU-
SAND HECTARES. IN THE ZONATION BELOW THE ARTEMISIA STEPPE THERE ARE PUCINELLIA ALKALI
MUD VEGETATION, AND ANNUAL SALT PIONEER SWARDS AND ALKALI MEADOWS, ABOVE IT THERE ARE
ACHILLEA SALT STEPPES, LOESS STEPPE PATCHES AND PLOUGHLANDS.

SUBTYPES, SUB=UNITS, TYPES BELONGING HERE:
1. THE TYPICAL ARTEMISIA STEPPE: ARTEMISIO-FESTUCETUM PSEUDOVINAE.

2. LIMONIO-ARTEMISIETUM STANDS WITH LOW COVER OF FESTUCA — IF SPECIES OF PUCCINELLIA SWARDS
AND PIONEER HALOPHYTES ARE LACKING, AND THE COVER OF THE PERENNIAL SPECIES REACHES 50%.

3. GYPSOPHILO-FESTUCETUM STANDS (WITH MOSSES AND HIGH COVER OF GYPSOPHILA)

4. PATCHES THAT ARE SECONDARY AS THE ACHILLEA PASTURES, BUT RESEMBLING MORE THE ARTEMISIA
SALT STEPPES (ACHILLEO-FESTUCETUM ARTEMISIETOSUM).
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5. DRIED PUCCINELLIETUM STANDS, IF THEY ARE ALREADY CO-DOMINATED BY FESTUCA AND ARTEMISIA
(E.G. cLost To Apal) (ARTEMISIO-FESTUCETUM PUCCINELLIETOSUM).

6. PIONEER VEGETATION OF THE OPEN LEACHED ALKALI SOIL SURFACE, WITH THE DOMINANCE OF ARTEMI-
SIA (SOIL SURFACE ALREADY LEACHED, BUT THE DEEPER LAYERS STILL SALINE, SPECIES CHARACTERIS-
TIC OF THE PIONEER ALKALI SOILS ARE REPLACED BY THOSE OF THE ARTEMISIA STEPPE).

TYPES NOT BELONGING HERE (TYPICAL MISTAKES)
1. PATCHES OF ACHILLEA SALT STEPPES LACKING STENOHALOPHYTES. [F1B]

2. NON-HALOPHYTIC FESTUCA PSEUDOVINA STANDS FORMED ON ABANDONED ARABLE LANDS ON LOESS
EMBEDDED IN VAST HALOPHYTIC STEPPES, QUITE POOR IN SPECIES [OC] IN ADDITION TO THE
CHARACTERISTIC ELEVATING RELIEF THEY CAN BE RECOGNIZED BASED ON THE CHARACTERISTIC SPE-
CIES, WHICH ARE NOT THOSE OF THE HALOPHYTIC HABITATS, BUT THE ONES OF THE STEPPE-LIKE ARID
GRASSLANDS (MAINLY FESTUCO'BROMETEA). IF SPECIES OF THE LOESS GRASSLANDS CAN BE FOUND
ON THE HABITAT, IT SHOULD BE CLASSIFIED AS [HSA] CAUTION: TYPICAL ARTEMISIA SALT STEPPES
OF CERTAIN LANDSCAPES MAY CONTAIN SPECIES OF THE LOESS STEPPES (BUT IN THIS CASE TOGETHER
WITH SEVERAL HALOPHYTES).

3. STANDS IN A TRANSITIONAL STATE TOWARDS THE VEGETATION OF THE ANNUAL SALT PIONEER SWARDS,
PUCCINELLIA SWARDS AND SALT MEADOWS, WITH MORE SPECIES CHARACTERISTIC OF THE LATTER
ones. [F2, F4, F5].

NoTE: CATEGORIES F1A AND F1B OFTEN CANNOT BE DISTINGUISHED UNAMBIGOUSLY. IN SUCH CASES:
F1A — IF THE HABITAT HAS MORE HALOPHYTES, F1B — IF IT HAS MORE SPECIES CHARACTERISTIC OF
STEPPE OR FLOOD-PLAIN MEADOWS.

NATURALNESS: SPECIES RICHNESS, NUMBER AND DOMINANCE OF HALOPHYTES ARE IMPORTANT FEATURES
WHEN EVALUATING THE NATURALNESS OF ARTEMISIA SALT STEPPES. IN STANDS CLOSER TO THE NATU-
RAL STATE MORE STENO- AND ASTENOHALOPHYTIC SPECIES OCCUR. ONE REASON FOR THE DEGRADA-
TION IS LEACHING CAUSED BY DRAINING OF THE HABITAT, WHICH DECREASES THE VALUES OF EXTREME
ENVIRONMENTAL FACTORS AND THUS ENABLES GLYCOPHYTES TO COLONISE THE AREA. FOR WEEDS THIS
VEGETATION IS HARD TO COLONISE, IT EASILY REGENERATES AND IT HAS ITS OWN WEEDY SPECIES. Ac-
CORDING TO OUR EXPERIENCES, AROUND THE STANDS CLOSER TO THE NATURAL STATE THE VEGETATION
MOSAIC OF THE SALT STEPPES ON THE LANDSCAPE LEVEL IS ALSO MORE NATURAL AND MORE DIVERSE.
PERMANENT OVER-PASTURING PROVOKES SPECIES-LOSS AND MAKES THE HABITAT MORE WEEDY, BUT
ONLY AROUND THE FOLDS AND THE WELLS HAS IT SERIOUS EFFECTS. EXISTENCE OF WEEDS IS HARD
TO RECOGNISE IN SPRING, THEY ARE MORE VISIBLE FROM JUNE.

DOMINANT SPECIES ARE RESISTANT TO DEGRADATION. THE HABITAT IS NOT THREATENED BY INVASIVE
SPECIES OR THE INVASION OF SHRUBS. THE NUMBER OF ANNUAL HALOPHYTES DEPENDS NOT ON THE
NATURALNESS OF THE SITE BUT ON THE SPRING INLAND WATERS AND THE AMOUNT OF LITTER FROM THE
PREVIOUS YEAR. LEACHING IS THE ONLY PROCESS THAT MAY CAUSE THE ALTERATION OF THIS VEGETA-
TION TYPE INTO AN OTHER ONE. PATCHINESS AND PHYSIOGNOMY SEEMS TO BE OF MINOR IMPORTANCE
WHEN EVALUATING NATURALNESS. LANDSCAPE CONTEXT HAS INSIGNIFICANT EFFECT ON THE NATURAL-
NESS OF THE STANDS. BURNING DOES NOT RUIN IT CONSIDERABLY, MECHANICAL DAMAGE CAUSES ONLY
TEMPORARY WEED-COLONIZATION.

5: RICH IN HALOPHYTES, OFTEN DIVERSE MICRO-TOPOGRAPHY, WITHOUT SPECIES OF THE LOESS STEPPE,
TALL HERB SALT MEADOWS OR MESOTROPHIC MEADOWS, BEING AS VAST AS POSSIBLE (COVERING AT
LEAST A HECTARE-WIDE AREA), AND BE A PART OF A COMPLEX ZONAL SYSTEM OR MOSAIC OF VEG-
ETATION (BE LOESS STEPPES AT HIGHER AND SALT PIONEER SWARDS AND SALT MEADOWS AT LOWER
REGIONS), THERE IS NO SIGN OF DRAINING AND LEACHING (E.G. ONLY FEW GLYCOPHYTES ON THE
ARTEMISIA STEPPES OR NO ARTEMISIA ON THE PIONEER SALT HABITAT)
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e

. STANDS WITH PATCHES OF WEEDS (E.G. Bromus MOLLIS), BUT RATHER WITH MEAN SPECIES RICHNESS,
DOMINATED BY HALOPHYTES, OVER-PASTURED STANDS, THAT ARE A PART OF A LESS COMPLEX ZONAL
SYSTEM OR MOSAIC OF VEGETATION

4: STANDS ON LEACHING SOIL, BUT STILL RICH IN HALOPHYTES ALSO BELONG TO THIS CATEGORY

THOSE SECONDARY PATCHES ALSO BELONG HERE THAT HAVE PROPERLY REGENERATED SPECIES COMPO-
SITION AND DOMINANCE STRUCTURE, RELATIVELY RICH IN SPECIES, NOT HOMOGENOUS, NOT WEEDY
(DIVERSE MICRO-TOPOGRAPHY REGENERATES MUCH MORE SLOWLY)

w

. STANDS WITH LOW NUMBER OF SPECIES, ARTEMISIA OR FESTUCA PSEUDOVINA ARE SOMETIMES COM-
PLETELY MISSING

w

: STANDS WITH LOW NUMBER OF SPECIES, ARTEMISIA OR FESTUCA PSEUDOVINA ARE SOMETIMES COM-
PLETELY MISSING, AND BROMUS MOLLIS, HORDEUM HYSTRIX, POA BULBOSA HAS HIGH ABUNDANCE
(SHOULD BOTH ARTEMISIA AND FESTUCA PSEUDOVINA — AND EVEN OTHER HALOPHYTES — BE MISSING,
THE HABITAT 1S RATHER [OC])

w

! THOSE PATCHES ARE ALSO CLASSIFIED HERE, THAT ARE SECONDARY (STRIPES OF PLOUGH-IN, SIGNS
OF A FORMER FISH POND OR A RICE-FIELD ARE VISIBLE, THE SURFACE IS SUSPICIOUSLY FLAT), BUT
REGENERATED POORLY, HAS LOW NUMBER OF SPECIES, ARE QUITE HOMOGENOUS, SOMETIMES WEEDY
(SIMPLE MICRO-TOPOGRAPHY, OCCASIONALLY WITH PATCHES OF OPEN ALKALI SOIL SURFACE; OVER-
LAPS OF ARTEMISIA STEPPES AND PIONEER SALT SWARDS ARE CHARACTERISTIC, SINCE THEY DO NOT
SEPARATE WELL)

N

I THIS KIND OF STAND IS VERY RARE, SINCE IT CANNOT BE INVADED BY WEEDS TO SUCH EXTENT OR
BECOME SO UNCHARACTERISTIC (ONLY IF IT IS LEACHED AS WELL, BUT THEN IT IS NOT A SALT GRASS-
LAnND, BUT [OC])

2: STANDS EXPOSED TO SERIOUS MECHANICAL DAMAGE — AND THUS COLLAPSED, WEEDY, SPARSE AND HAS
FEW SPECIES — TEMPORARILY AND VERY LOCALLY CAN REACH THIS STATE OF DEGRADATION

REGENERATION POTENTIAL: THIS TYPE OF HABITAT USUALLY REGENERATES EASILY. BASICALLY, REGEN-
ERATION DEPENDS ON THE EXISTENCE OF THE DOMINANT AND CHARACTERISTIC HALOPHYTIC SPECIES IN
THE NEIGHBOURING AREA RATHER THAN DIRECTLY ON THE SPECIES RICHNESS. MOST CHARACTER SPE-
CIES MAY SURVIVE EVEN IN ESPECIALLY DEGRADED HABITATS (ALONG ROADS, DITCHES). THE POTENTIAL
OF RARE SPECIES FOR REGENERATION IS UNKNOWN, BUT RATHER HIGHER THAN LOW. IN HABITATS WITH
NON-LEACHED SOIL, THE COMPETITIVE ABILITY OF NON-HALOPHYTES, INVASIVE SPECIES AND SHRUBS
IS VERY POOR. THE HALOPHYTIC DISTURBANCE TOLERANT SPECIES ARE SUPPRESSED BY THE DOMINANT
SPECIES. WE HAVE NO INFORMATION ON THE INHERENT DYNAMICS OF THE STANDS, AND ON THE ROLE
THAT THE VEGETATION PATTERN OR PHYSIOGNOMY PLAYS IN REGENERATION. THE REGENERATION OF THE
ARTEMISIA SALT STEPPE IS PRINCIPALLY LIMITED BY THE IMPROPER EXTENT OF SALINIZATION IN THE
soiL. IN CASE OF Low SALT-CONCENTRATION, LOESS-STEPPE-LIKE DRY GRASSLAND (USUALLY ACHIL-
LEA SALT STEPPE) REGENERATES. THE SIGNIFICANCE OF LANDSCAPE CONTEXT LIES MERELY IN THAT IT
DETERMINES THE PROPAGULE-RESOURCES. THOUGH, WE HAVE NO DATA ON THE SEED BANK OF THE
SOIL, IT MAY HAVE IMPORTANCE IN THE RE-COLONISATION OF CERTAIN SPECIES (ANNUAL TRIFOLIUM
SPP.). WE DO NOT KNOW THE EFFECTS OF PASTURE ON REGENERATION. BURNING DOES NOT DESTROY
THE HABITAT CONSIDERABLY. FOLLOWING DISKING, PLOUGHING, ABANDONMENT OF A RICE-FIELD,
MECHANICAL DAMAGE OF THE SOIL THIS VEGETATION TYPE REGENERATES RELATIVELY WELL.

REGENERATION POTENTIAL (DYNAMIC NATURALNESS) ON SPOT

GooD: ALL STANDS OF NATURALNESS CATEGORY AT LEAST “4”. SOMETIMES EVEN THE MORE DEGRADED
ONES, IF THEY ARE MORE EXPANDED (MIN. 10 HA) AND THE LANDSCAPE IS NATURAL I.E. IT IS A
MOSAIC OF DIFFERENT VEGETATION TYPES; PROPERLY REGENERATE EVEN AFTER OVER-PASTURE.

MeaN: DEGRADED (MAINLY FROM NATURALNESS CATEGORY “3”) AND SMALLER (ONLY FEW HA) STANDS.
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PooRr: THERE IS NO SUCH ARTEMISIA STAND BUT FOR THE ONES UN-SALINIZED DUE TO LEACHING (SINCE
THEY DO NOT REGENERATE AS ARTEMISIA BUT “DEGRADES” INTO ACHILLEA STEPPES).

REGENERATION POTENTIAL (DYNAMIC NATURALNESS) ON NEIGHBOURING VEGETATION PATCHES

Goob: IN CASE OF LEACHING IT INVADES THE PIONEER VEGETATION OF THE OPEN ALKALI SOIL SURFACE,
SOMETIMES EVEN THE PUCCINELLIA SWARDS, IN CASE OF DESICCATION IN SOME YEARS IT MAY INVADE
EVEN THE NEIGHBOURING SALT MEADOWS.

MEAN: IF THE EXTENT OF LEACHING AND DRYING IS LOWER: ITS INVASION INTO THE PIONEER SALT VEG-
ETATION (BECAUSE OF THE SALT CONCENTRATION) AND INTO THE SALT MEADOWS (BECAUSE OF THE
SPRING INLAND WATER) IS RESTRICTED.

PooRr: IN CASE OF NATURAL SALINITY AND WATER-CONTENT OF THE SOIL THIS VEGETATION TYPE CANNOT
“MOVE” IN THE LANDSCAPE.

REGENERATION POTENTIAL (DYNAMIC NATURALNESS) ON NEIGHBOURING ARABLE FIELD

Goop: IF THE SOIL OF THE ARABLE FIELD IS PROPERLY SALINIZED (OFTEN ONLY THE EDGE REGIONS OF
THE FIELDS ARE OF THIS KIND, BECAUSE ON THE MIDDLE, HIGHER PARTS CHERNOZEM SOIL IS ALREADY
FORMED)

MEAN: IF THE SOIL OF THE ARABLE FIELD IS POORLY SALINIZED, SINCE A NON-HALOPHYTIC DRY GRASS-
LAND HAS THE POSSIBILITY TO FORM THERE.

Poor: THERE IS NO SUCH SITUATION.

[HUNGARIAN VERSION 1S WRITTEN BY MOLNAR Zs., Bacr I. AnD TiMAR G.]



