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INTRODUCTION AND CONTEXT

The possibilities for research and resto-
ration of the often damaged and frag-
mented historic gardens in Hungary 
were relatively limited in the past, 
but thanks to the funds provided by 
the European Union, more than 20 
gardens were reconstructed between 
2007 and 2013.1 Since then 18 further 
sites had the chance for partial resto-
ration (covering at least the surround-
ings of the mansions) in the framework 
of the National Mansion and Castle 
Programme.2 Historic gardens have an 
outstanding importance in terms of 
heritage conservation, tourism poten-
tial and the promotion of historic garden 
heritage for the public. However, as a 
result of the restorations carried out, 
the extent of the areas requiring long-
term maintenance has increased, 
which can be a challenge for the 
garden managers. (Figure 1.) Nowa-
days, the role of our landscape gardens 
has changed significantly, and because 

of this, their long-term management 
requires adequate preparation estab-
lished on a scientific basis. The resto-
ration process requires the integration 
of several different approaches from 
different disciplines. This complexity 
of approaches, appears accordingly 
in the case of garden management, so 
first we have to find the suitable frame-
work for sustainable management and 
maintenance. In order to achieve this, 
we must synthesise the accumulated 
knowledge of the current management 
regime, which is the most important 
part of this complex duty. Based on 
previously published experiences, the 
main task of conservation is clearly the 
restoration of the spatial layout. This 
means that garden areas that have been 
neglected and afforested over the last 
decades, must be cleared of the over-
growth, thereby revealing the visual 
structure of the gardens.3 From prac-
tical point of view, and also regarding 
the fundamental concept that regards 
gardens as living, plant-based creations, 
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it is obvious that constant management 
and maintenance is essential in the 
conservation of the garden heritage.4

Based on the experience of daily 
practice, and Hungarian literature on 
green space management and mainte-
nance,7 it is clear that the conservation 
of the garden heritage is currently based 
on horticultural approach and technol-
ogies. Works of this kind, regardless 
of their intensity, usually appear in 
the management budget as a surplus 
expenditure. Following the resto-
ration works, garden areas that have 
to be maintained expand, thus the 
resources for maintenance tasks need 
to be increased as well. This fact puts 
the management in a difficult situation, 
because with a usually tight budget, 
when maintenance work cannot be 
carried out as necessary, the heritage 
assets might again deteriorate and the 
restoration work go to waste. Solving 
this problem is a huge practical chal-
lenge. In order to develop a widely 
applicable solution, a proper scientific 

basis can be very useful. Therefore, 
the authors' collaborative research 
is aimed to find landscape solutions 
for heritage protection by sustainable 
maintenance. This article introduces 
the basic methodology of the topic.

In order to examine the methods 
of the so-called sustainable conser-
vation management of historic gardens, 
which is the aim of the research, it is 
necessary to analyse the basic mate-
rials of the study. Due to the variety of 
historic garden styles and the different 
management requirements related, the 
research is limited to English gardens 
located in the historical territory of 
Hungary. One of the reasons for the 
specific focus of the study is the typology 
of Hungarian historic gardens. The 
majority of our historic gardens are 
remains of English style gardens, so 
the results will be widely applicable to 
develop practical solutions. Another 
important reason is the main concept 
of English gardens: these aim to create 
idealised landscapes, where humanity 

Fig. 1: Park of the 
Festetics Mansion 
before5 and after the 
restoration61
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Which are the parts of a garden where 
sustainable technologies can be applied?

This paper describes a methodology 
in development, which can be a basis 
to find answers to these questions. 
The methodology will be presented 
through a site analysis and the evalu-
ation of the research approach. The site 
which has been chosen for this study 
is the park of Andrássy Mansion in 
Betliar, Slovakia. The park remained in 
a good state of repair, although further 
reconstructions are needed. With its 
current spatial layout it is suitable 
for introducing our methodology.

METHODOLOGY  
AND CURRENT RESULTS

In order to develop the method-
ology (Figure 2.), first of all it is neces-
sary to define the elements and 
definitions of the topic, i.e.: What do 
we mean by sustainable manage-
ment in heritage conservation? What 
methods can be used to explore it? 

In the research, by the term 
management we mean a general, 
complex system that operates the whole 
site the garden is part of. And by the 
term maintenance, we mean the profes-
sional tasks, the applied technologies 
and processes to take care of the garden. 

Whether talking about a clas-
sical horticultural or a comprehensive 
sustainable management (which became 
more significant in the days of urbani-
sation, and climate change),10 the need 
for management of gardens is essential, 
based on their duality: on the one hand it 
is a man-made object, on the other hand 
it is a natural and living creation.11 The 
management of historic gardens adds 

a new layer to this principle, whereby 
garden management is important not 
only because of the function, recreation 
or representation, but is also essential 
in the preservation of historic values, 
ergo in fact conservation management 
is the basic form of management in 
historic gardens.12 As explained earlier 
in the introduction, there is a need for 
increased sustainable management 
activity due to recently executed resto-
ration works, which require more 
financial resources than what are real-
istically available in practice. If we 
think about the gardens' former role, 
we can easily formulate the answer, 
why it is so challenging to get enough 
resources for maintenance today. The 
gardens were once the ornamental 
gardens of families with a prosperous 
manorial background. As an orna-
mental garden, the maintenance was a 
general expense that could be covered 
by the economic prosperity of the same 
manor or the financial background of 
the family.13 It is also important that the 
technology and manpower of the main-
tenance was also partially available by 
the agricultural staff of the manor.14 
Nowadays, this economic integrity of 
the manors and such financial back-
ground is lost. Thereby, the maintenance 
of the gardens is a societal responsi-
bility, given by their historic significance. 
The need for proper financing of 
garden management without adequate 
resources requires us to find sustainable 
solutions. Therefore, we need to explore 
how can we understand sustainability 
in the context of garden management 
and maintenance. For this part of the 
study, the identification and presen-
tation of the three pillars of sustaina-
bility proved to be the right choice.

and nature can co-exist in harmony.8 
English landscape gardens seem to 
us to be optimal models for investi-
gating the issue of sustainable garden 
management, since the idealised land-
scape of the 19th century can be char-
acterised by proximity to nature, once 
based on naturally applied, nowadays 
so-called, ecological principles, to 
which the human activity is added. 
Moreover, besides the economical and 
ecological aspects, the artistic factor of 
the gardens is a further main element 
as a result of social need. These compo-
nents of sustainability clearly appear 
in the ideology of designed landscapes. 
After defining the material of the 
research, we had to study the restoration 
processes. As mentioned earlier, conclu-
sions can be drawn from experiences of 

restoration practices. One of the most 
significant goals is the restoration of 
the spatial layout: to define and restore 
the ratio of historical grasslands and 
woodlands, and the original compo-
sition transforming the neglected site.9

That is why the research focuses 
on gardens with recently restored 
spatial layout or with the spatial layout 
well preserved. After reviewing the 
relevant research materials, and in 
order to define the garden's sustainable 
management regime, we had to develop 
a methodology first. We had to define 
where to start the work in order to find 
answers to the following questions: 
What can be considered as heritage 
feature in a garden? How can we define 
the levels of maintenance intensity 
required for different parts of a garden? 

Fig. 2: Methodology
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The societal pillar of sustainability 
is clearly justified by the historic value 
of the gardens, based on the Florence 
Charter, "A historic garden is an archi-
tectural and horticultural composition of 
interest to the public from the historical 
or artistic point of view."15 Accordingly, 
maintenance is also essential from a 
societal point of view, so preservative 
management and maintenance of these 
values, in an authentic way, became 
one of the priorities of the research. 
The economic aspect of sustainability 
refers to maintenance technologies with 
less demand on resources, and can be 
profitable by nature-friendly agricul-
tural practices or sustainable forestry 
methods.16 This can have a beneficial 
effect on the management regime from 
the aspects of finance, or tourism. It 
is important to note, that the parks 
were never, even at their heydays, 
been self-sustaining, ergo this cannot 
be expected nowadays.17 Finally, the 
aspect of ecological sustainability can 
be measured mainly by the results of 
low-maintenance techniques, which are 
applied on the semi-natural habitats.18

The above detailed basic context will 
define the primary research questions for 
the case study site analysis, which tries 
to analyse and identify the current main-
tenance structure of the parks in order 
to detect potential areas where alter-
native solutions, which are both econom-
ically and ecologically sustainable, 
can be applied, while preserving the 
heritage value. To formulate answers to 
these questions, we have collected data 
through field surveys and map analyses. 
The base map, on which the quanti-
tative elements can be identified, was 
created using measurable orthophotos,19 
which include the canopy level, and an 
official land registry map, which displays 
the boundary of the case study site.

In order to describe the maintenance 
structure of the site, first it is necessary 
to identify the objects of historical 
interest, the functional or operational 

units, and their environment. These 
components are identified as shown in 
Table 1, whether talking about buildings 
and their surrounding areas, pleasure 
grounds, walkways, garden struc-
tures, other structures, sports grounds, 
office or accommodation buildings.

Subsequently, also according 
to Table 1, each garden areas and 
features are classified into three cate-
gories according to their maintenance 
level required: Intensive Maintenance 
Category 1 was given to the repre-
sentative areas of high priority, which 
include the surroundings of the mansion, 
the pleasure ground with its flower beds, 
and other flowerbeds in its vicinity. Addi-
tional historic objects, service facil-
ities, walkways (irrespective of the 
type of paving) and their surroundings 
are classified into Intensive Main-
tenance Category 2, and finally the 
remaining green areas are classified 
into Extensive Maintenance Category. 
The definition of the surrounding envi-
ronment of each object was based on 
two criteria: firstly, by adapting the 
historical layout of the garden. Secondly, 
by easy-to-define boundaries which 
do not require any special preparation 
before the actual work starts. In the 
study, if there are no other features, 
the surrounding area means the single 
width of a mower tractor (1.25 m) along 
walkways and garden structures, and 
the double width of a mower tractor 
(2.5 m) around the buildings. Differ-
entiated maintenance within these 
contours is relevant for visitors and park 
users. Both professional experience and 
related research have shown that today's 
park visitors appreciate extensive, 
nature-friendly solutions much more, 
if there are visible signs of mainte-
nance. This way, extensive surfaces do 
not give the impression of neglect.20

Some elements, namely the buildings 
and the water system, have not 
been examined in this study due to 
their special maintenance needs.

By mapping and classifying the 
objects and their surrounding areas 
into management classes, the resulting 
areas can highlight the management 
composition of the garden. (Figure 3) 
This way, the components also became 
measurable. In the following sections, 
the study focuses on the green areas 
of the case study garden. Because of 
the principles described earlier, the 
research is mainly concerned with the 
spatial layout of the garden, which is 
defined by the woodlands and grass-
lands. Thus, once the management 
structure of the garden has been 
defined, it will be possible to find further 
answers to our research questions. 

The next step is the classification of 
green areas into three categories: orna-
mental planting, grasslands, and wood-
lands with three levels of vegetation. 
(Table 2) This classification refers to 
the ground level surfaces, but later, 
the addition of a layer of trees will be 
necessary to complete the methodology. 
For example, in some cases historical tree 

specimens may be located at extensive 
areas, and still require intensive care.  

Conclusions can be drawn from the 
study by defining the different main-
tenance zones, examining the compo-
sition of the vegetation, and finally over-
lapping the vegetation and management 
zones. We can easily oversee the main-
tenance structure and the green areas 
of the whole site on the map, and draw 
the conclusion: a significant part of the 
garden can be managed extensively, 
while preserving the historic features.

As Table 3 shows, only 1% of the total 
garden area belongs to the Intensive 
Maintenance Category 1, while func-
tional areas, environments of secondary 
importance, historical and service 
areas represent only 10.3%. In contrast, 
extensive management zones cover 
83.3% of the garden area. Looking at the 
zonal distribution of green areas shown 
in Table 4, we can see the dominance 
of built elements on both intensively 
managed areas. Only 0.4% of the total 
greenery of the managed areas belong 

Component and/or garden area
Intensive 
Category I.

Intensive 
Category II.

Extensive 
Category Unclassified

mansion X

mansion's immediate environment (paved surfaces defined by the historical 
layout) X

pleasure ground (perennials, annuals, hedges, lawn and shrubs) X

other flowerbed (perennials, annuals, hedges, lawn and shrubs) X

walkways (solid pavement, gravel or without surfacing) X

lanes along walkways (in a width of a mower tractor) X

garden structures of historic value (e.g. ornamental pool, well etc.) X

immediate environment of garden structures of historic value (according to  
the historical structure, and in the double width of a mower tractor) X

other garden structures (storage, service buildings etc.) X

immediate environment of other garden structures (according to the use,  
and in the double width of  a mower tractor) X

garden structures of historic value (pavilion, staffage buildings, waterfalls etc.) X

immediate environment of buildings of historic value (according to the 
historical structure, and in the double width of a mower tractor) X

service buildings (office building, accommodation etc.) X

immediate environment of operational buildings (according to the use,  
and in a double width of a mower tractor) X

grasslands X

tree shaded grasslands

woodlands, with three levels of vegetation X

water system and it's equipments X

Table 1: 
Classification of park 
elements

1
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to Intensive Maintenance Category 1 
and only 5.1% to the Intensive Mainte-
nance Category 2, while 94.6% of green 
spaces require extensive management.

As soon as we move on to the issue 
of green area management, we can see 
that both of the intensively managed 
areas have halved, because these are 
directly related to pavements and 
buildings. The extensive area is stag-
nating or increasing in proportion, which 
is not surprising since the intensive 
areas are designated along built struc-
tures, for the sake of heritage preser-
vation. After all, intensive green area 
management is necessary only at 5.5% 
of the whole site. From these results, 
we can formulate answer for one of the 
research questions (which is also the 
basis of the doctoral research), and we 
can describe the maintenance structure 
of the garden. Before we present the 
next analysis, we emphasise the prin-
ciple that intensively managed areas 
require horticultural management to 
preserve their quality, while extensively 

managed areas may be suitable for alter-
native types of techniques that promote 
economical and ecological sustainability.

Regarding the classification (Table 2) 
of green areas, in the park of Betliar 
only 0.4% are ornamental plantings, 
and 35.9% open grasslands and grass-
lands with solitaire trees or clumps. 
The majority of the garden is woodland 
with three levels of vegetation, with a 
ratio of 63.7%. Looking at the classifica-
tions and analyses, it is not surprising 
that, whether we talk about grass-
lands or woodlands, the extensive 
form of management appears in 
areas with the largest extents.

In the case of grasslands (Table 5.), 
ornamental plantings are included in the 
Intensive Grass Maintenance Category 1, 
since intensively maintained lawn plays 
a significant role in the composition, 
even if it covers only 1.1% of the grass-
lands. Because of their special needs and 
low ratio in the spatial layout, the cate-
gories of perennial and annual areas 
were not part of the study. Intensive 

Grass Maintenance Category 2 applies 
to 7.8% of grasslands. These areas will 
require a horticultural approach in 
the further studies about techniques 
to apply. On extensive areas, alter-
native methods can be examined which, 
according to other international and 
national experiences, are ecologically 
and economically sustainable, such as 
correctly timed mowing or traditional 
grazing. Intensive Maintenance Category 
1 does not apply to any woodlands. Due 
to their role as a belt, woodlands are 
usually not connected to any area with 
extra high maintenance needs. Only 
a relatively low ratio of 3.6% requires 
intensive approach, according to the 
methodology applied for the study. This 
means, that an extensive and sustainable 
management can be applied to 96.4% of 
the woodland areas. (Table 6) In order 
to provide economic sustainability and 
increase the resources for management, 
it is also worth to examine the potential 
application of sustainable forestry.

GRASSLANDS AND HISTORIC GARDENS

The next phase of the research is the 
analysis of management options for 
extensive areas, in the case of grasslands 
and woodlands. Priority will be given to 
grasslands, as the tasks related to their 
maintenance are more frequent, and can 
be scheduled on daily or weekly basis. 
Firstly, we must have a deeper under-
standing of the grassland's role as a 
garden feature. The lawn, as a composi-
tional element, whether in contemporary 
or historical compositions, is intended 
to be the basic surface from which other 
elements emerge. Its character is influ-
enced by a number of factors, including 
the location in the garden layout, and 
the soil, bedrock, microclimate and 
vegetation.21 Since the design of land-
scape gardens predominantly utilised 
plant compositions and incorporated 
the local landscape characteristics, their 

grassland areas mainly correspond to 
the native landscape character. This 
is confirmed by numerous previous 
research, which contain archival photo-
graphs, descriptions and oral histories 
about semi-natural grasslands, often in 
combination with a conscious economic 
use.22 As both the theoretical back-
ground and research experiences have 
proved the applicability of semi-natural 
grasslands in historic context, their inte-
gration into the research of sustainable 
management is well-founded. Grass-
land types are not only distinguished by 
the results the research on management 
zones, but also by the basic literature.23 
Earlier, our research showed, that less 
than 10% of grassland appear in the form 
of intensively maintained areas of lawn, 
and more than 90% as extensively main-
tained grassland areas. The former is 
possible to maintain under a strict horti-
cultural approach, while the latter allows 
greater flexibility in both the height of 
growth and diversity. Due to their large 
extent, these areas can retain their 
compositional role as a base surface.

When looking at grasslands, it is 
important to know their significance 
in nature. Intact grasslands can only 
be found where there are no suitable 
conditions for a higher level of plant 
community in the habitat. Typical 
examples are habitats with a thin topsoil 
layer and sparse nutrients, such as those 
of lithophytes. Nevertheless, in the 19th 
century, grasslands covered a signif-
icant area of Hungary, almost 30%, as 
a result of human use as pastures or 
hayfields for livestock.24 Due to this use 
of land, the biomass produced by the 
plants was not supporting the estab-
lishment of a higher level of plant 
community, but served as food for live-
stock. With the changes in agriculture, 
grasslands have been reduced enor-
mously throughout Hungary, along 
with the natural grassland commu-
nities they include. Thus, the use of semi-
natural grasslands is not only justified 

Fig. 3: 
Differentiating and 
mapping the green 
areas and 
maintenance zones
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The methodology can be a basis for 
future scientific research. Assessing the 
results of the work, we can conclude 
that further development of the meth-
odology would be necessary. The inte-
gration of historic trees will form an addi-
tional layer. Once these are included, 
the next phase of the research will be 
the application of the research method-
ology on several other case study sites. 
The results are expected to vary to a 
certain extent, like the proportion of 
grasslands and three-layered vegetation, 
depending on the restoration level of the 
spatial structure. Some deviations can be 
expected in the ratio of the management 
zones, depending on the size of the parks.

The next planned phase of the research 
is the comparison of different techniques 
on the  areas of extensively management 

defined. In the case of grasslands, the 
main question is the applicability of 
sustainable, traditional grazing, and 
sustainable, well-timed mowing, while 
in the case of woodlands, that of nature-
friendly forestry management, based on 
international experiences.28 This part of 
the research will be based primarily on 
literature about grassland management 
and forestry, supplemented by interviews 
with farmers, foresters and green space 
managers who use similar technologies. 
Finally, these methods will be compared 
on the basis of their estimated man-hour 
requirements and the expected benefits 
of the semi-natural habitats as a result of 
maintenance technologies. ◉

by the design of gardens, but also by 
their ecological value. Horticultural 
and semi-natural grasslands also differ 
greatly in their composition: while tradi-
tional garden grasses are composed 
of monocotyledonous grass species in 
varying proportions depending on the 
seed mixture, semi-natural grass asso-
ciations contain 20-40% of dicotyle-
donous plants. This makes their compo-
sition much more diverse, and it is 
known that greater diversity results in 
a more resilient plant community.25

To seize the benefits of semi-natural 
grasslands, we should pay attention to 
the establishment of a diverse grassland 
during the restoration process, by 
using specific planting technologies. 
This method basically uses seeds 
obtained from natural grass commu-
nities, donor sites, the properties of 
which fit to the gardens' habitats. This 
method can work by spreading seed-
rich hay, collecting and dispersing seed, 
or even by collecting seed and using 
the collected material for cultivation.26

The traditional, horticultural 
approach in lawn management includes 
a number of tasks such as mowing, 
raking, cleaning, renovation, watering, 
fertilising, rolling, cutting, aeration, 
weed control, pest control and plant 
protection. The natural approach creates 
a more diverse and thus more stable 
community, that requires less inter-
vention, both in terms of frequency and 
technology. The method is based on 
keeping the frequency of mowing low 
after the appropriate species have been 
planted, allowing perennial species to 
appear in the grassland. The peren-
nials contribute to species richness 
and stability of the grassland by flow-
ering and seed production.27 By creating 

semi-natural grasslands, the ecological 
value will increase and authentic agri-
cultural technologies like grazing 
can be applied. It can be useful from 
management aspects through reducing 
the maintenance needs of the areas 
concerned. Moreover, it can have a 
positive impact on visitors of the site.

SUMMARY

In summary, we can see that the manage-
ment of historic gardens is a complex 
task, which does not have a lot of scien-
tific background in Hungary. To examine 
the topic, we had to start with the basics, 
and we had to choose a clear path to 
find answers to the most urgent ques-
tions. The daily practice had shown that 
the management of the spatial compo-
nents, and within that the management 
of grasslands, is the greatest chal-
lenge in landscape gardens, which is 
why this became the main topic of the 
study. First of all, the research wanted 
to answer where we can find areas for 
alternative management. The meth-
odology of the study was based on the 
different components of the garden, 
along with their surrounding areas. 
By classifying the elements and their 
surroundings we can define the manage-
ment zones of the historic gardens in 
order to draw several conclusions. We 
can conclude that the presented meth-
odology proved to be suitable to iden-
tify the management regime of historic 
gardens, which is fundamental to estab-
lish a scientific approach to garden 
management. The analysis shows that 
in the parks more than 90% of grass-
lands and woodlands are suitable for 
alternative management techniques.

Area
Ornamental
planting Grasslands

Woodlands with three 
levels of vegetation

Green areas of the garden 
according to the cadastral map, 
and the current use.

Annuals, perennials, lawn, 
hedges, flowering shrubs etc.

Areas where grass maintenance 
techniques are currently 
applied.

Areas with woodland character, 
where trees, shrubs, and 
ground vegetation live 
together, and grass 
maintenance techniques can 
not be applied.

499 091 m² 1922 m² 0.4 % 179 300 m² 35.9 % 318 059 m² 63.7 %

Area Int. maint. cat. 1. Int. maint. cat. 2. Ent. maint. cat.

Garden area according to the 
cadastral map, and the current 
use.

Areas with significant historic 
value: mansion environment, 
pleasure grounds and related 
elements.

Areas of historical elements 
around the park, and all other 
areas of regular use: walkways 
and their environment, service 
areas etc.

Other green areas where 
sustainable approaches can be 
examined. 

566 411 m² 5663 m² 1.0 % 58 072 m² 10.3 % 472 040 m² 83.3 %

Area Int. maint. cat. 1. Int. maint. cat. 2. Ent. maint. cat.

Green areas of the garden 
according to the cadastral map, 
and the current use.

Green areas of significant 
historic value: areas with 
annuals, perennials, lawn, 
hedges, flowering shrubs etc.

Green areas adjacent to 
historical elements around the 
park, and all other areas of 
regular use: lanes along 
walkways, immediate 
environments of historical and 
service buildings etc.

Other green areas where 
sustainable approaches can be 
examined.

499 091 m² 1923 m² 0.4 % 25 627 m² 5.1 % 472 040 m² 94.6 %

Area Int. maint. cat. 1. Int. maint. cat. 2. Ent. maint. cat.

Lawns in ornamental plant 
compositions.

Grass areas where the use or 
the historic feature requires 
continuous maintenance.

Actual grasslands where 
alternative techniques, and 
ecological approaches can be 
applied, without changing the 
historical layout.

181 223 m² 1922 m² 1.1 % 14 060 m² 7.8 % 165 444 m² 91.3 %

Area Int. maint. cat. 1. Int. maint. cat. 2. Ent. maint. cat.

Woodland edges which require 
management due to their 
usage, or historic value.

Actual woodlands where 
alternative techniques, forestry, 
and ecological approaches can 
be applied.

318 059 m² – – 11 445 m² 3.6 % 306 661 m² 96.4 %

Table 2: 
Specification of 
green areas of the 
Andrássy Mansion 
Park in Betliar
Table 3: 
Maintenance zones 
of the whole site
Table 4: 
Maintenance zones 
of green areas

Table 5: Ornamental 
plantings (including 
lawn) and grasslands 
by management 
zones
Table 6: Woodlands 
with three levels of 
vegetation by 
management zones
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