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1. fejezet - 1. Definition, role and 
significance of land use 

1. 

The concept of land use is used with a dual meaning. Development and spread of agriculture: The cultivation of 

arable land and the development of land use types mean classic land use. According to its current meaning land 

use is the condition related to the overall utilisation and protection of arable land which is in conformity with the 

record of the users. 

From the European history of land use (cultivation) different ownership structures, property redistributions and 

consolidations of classic civilisation periods and different social era can be revealed. Their knowledge and 

experience are necessary for the requirements of present social, technical economic developments. 

In engineering works and the different regional development activities the experience gained during centuries is 

essential for the preservation of natural environment and planning, developments based on the knowledge of the 

past. Methods adapted from earlier development periods are verified by countless examples (ley-farming, the 

use of transitional grasslands, consolidation methods, etc.) (Jaksch et. al. 1996). 

Agricultural land use indicates the use of areas ensuring and supporting agricultural production (cultivation, 

livestock farming and the infrastructural background). From a different aspect, it shows the location, connection 

system and environmental relation of land use types (plough-land, garden, forest, etc.). Utilisation of land 

changes depending on its employment, and the used material and energy outputs. (Tóth 2003). 

Soil use is the economic purpose use of soil fertility. Tillage, fertilisation, soil improvement, production, 

protection and crop rotation are all parts of this concept. Rational use of soil is closely related to its preservation; 

in the course of the cultivation processes soil quality (structure, condition, fertility) has to be preserved and 

improved. Sustainable agricultural production can only be achieved through rational soil utilisation. 

Sustainable soil and land use – similarly to the interpretation of sustainable development – have countless 

definitions. Amongst these, the definition of Tóth (2003) refers to tillage and cultivation in a way, that it 

observes these activities from the aspect of the preservation of ecological conditions and soil functions. 

Sustainable land use is a utilisation type where the use of soil as a resource does not have any irreversible, 

negative influence to either the soil itself or the other systems of the environment. 

Sustainability of agricultural land use is ensured by controllability and impressionability of the material and 

energy transfer processes related to plant production. Amongst factors that influence land use on a plot level 

(apart from social and economic factors), ecological parameters, tillage effects and the relation with the 

neighbouring areas (their potential influence on each other) are the most important. Connection with 

underground and surface waters and the atmosphere is also important or might become important. 

Permanent influence of ecological parameters – for example the meliorative termination of certain unfavourable 

soil characteristics – and the periodic cultivation, irrigation, nutriment supply and plant protection interventions 

have difference influence on the nature of material and energy flow processes. When these processes can be 

controlled, regulated and their necessary feedback is also possible, land use remains sustainable for a long time 

(Tóth, 2003). 

2. 1.1. Environmental elements important for land use 

During the 25 century history of Europe the spatial distribution of certain human groups and activities have been 

determined by three factors. The first environment itself; the second is the attitude and social organisation of the 

resident people; the third is the technological level of the given community (Dömsödi 2006). 

The physical scene of human life is the environment in its entirety. One of its elements is geographic terrain: 

mountains, hills, valleys and flatlands. The different geographic conditions have had a different effect on the 

development of settlement types, transportation, human relations and agriculture. Materials constituting Earth 

itself are also important elements of the environment. They can be used as construction materials, or they might 
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include water, oil, coal or ores. These materials have been the basis of the development of soil as a result of 

different climatic conditions and plant covers. Long-term agricultural cultivation also modified – improved or 

damaged – soil quality. „Soil indicates the quality of the farmer” – and it is a fact that currently the best quality 

soils are in areas where high-level cultivation has been carried out for centuries. The effect of human activities 

on soil structure might not be obvious for the first sight, but it is still the most important element of the 

relationship of people and environment. Finally, climate and weather are also the everywhere present, inevitable 

elements of the environment. Weather means the everyday change of climatic conditions, while climate is the 

long-term, average situation. Previously, weather could be forecast only for the next couple of hours, however 

climate was well-known, and agricultural calendars and the series of feasts which were used for the 

measurement of time were based on the seasonal changes of the climatic conditions. Climate however does not 

always conform to the expectations of people. There used to be – even in series – cool, rainy summers and very 

cold or very moist winters. Such extremes have always caused difficulties. They are somewhat balanced by 

weather periods that are more favourable than expected, more sunrise than usual and well-timed, proper amount 

of rain (Dömsödi 2006). 

Society itself relates to its environment with settled behavioural patterns. As a matter of fact every community is 

old-fashioned: once they managed to stabilize their relationship with their environment, they are not willing to 

bother the balanced situation. They usually accept unusual practices only reluctantly or under pressure, if the 

lack of food, land or heating material forces them to. People do not carry out any of their activities isolated from 

the rest; everything they do is part of system and inevitably connects to their other actions; to some extent their 

every act completes and supports the others. Every innovation, every modification has long-term consequences. 

This the clearest in the case of agriculture (the practice of grass-reading, fallowing and three-year cultivation 

went on even when they become outdated, because all of these methods connected with others in a system that 

could exist only left intact). Population is not an entirely fixed factor: people might migrate when is search for 

land or employment. The size and distribution of the population is a significant element of the changing, spatial 

pattern of human activities. The nature and size of agriculture, the proportions of handcraftmanship or later 

manufacturing industry always indicate the size of population they have to supply with food, clothing and 

accommodation. The size of population is not responsible for the development of shortage or prosperity as a 

sole factor. Population is regulated partly by social morals which might favour juvenile marriage, tolerate child-

murder, or raise large families to a special rank. Epidemic or other diseases which are part of the biological 

environment often had important role in the change of size of certain populations. The significance of the role of 

diseases have been increased by the development of densely populated areas and migration. On the other hand, 

technological development resulted in the improvement of cleanness and public health, which reduced mortality 

(Dömsödi 2006). 

The third factor is the element of technological innovation, which is always aimed at the increase or acceleration 

of production in agriculture or industry. However, behind all these two other factors are constantly there: 

political organisation and population. Along some political borders there are often sudden changes which are not 

justified by the natural habitat. This is explained by the different economic and social policy carried out on the 

two sides of that border. On the simplest level of the stone age Europe, any area occupied by a culture or a 

group meant the area of a separated economic system. The same can be said about Greek city-states or Roman 

cities. Moreover, even in the middle age there was constant aspiration for the rectification of political borders 

and the increase of their separating role. Power and authority of modern states more extensive than ever, and 

with the increase of requirements, the significance of political borders increased as well. It seems that along 

these borders – especially recently –, differences related to the use of arable land, industrial development, 

transportation and information structures are more and more large. Political borders are almost shattered and 

they fractured the previously homogenous Europe, which is now more like a mosaic than a unified entity. 

People live in settlements the size and shape of these reflects the organisation and economic activity of the given 

society. Settlement sizes vary from separated farms to metropolises and they are unable to migrate like people or 

certain industrial sectors; however they can be destroyed or become depopulated. (a series of smaller settlements 

can have the same population as a large city, but in terms of the method of satisfying the demand of 

accommodation and subsistence there might be major differences between them). Usually it is thought that cities 

and villages have qualitative differences. The truth is that a city is on one end of a scale which has a separate 

farm on its other. Between small towns and large villages there is only a legal difference (many large villages 

used to be as industrialised as a city, and until the end of the 19th century, thousands of cities used to be as 

agricultural centred as any village). However, on the very end of the scale, large cities have always been at a 

great distance from villages: their agricultural functions disappeared, and they became the centre of production 

and service sectors and governmental/administrative activities. Geographic parameters, climate and soil all play 

a significant role in where people will cultivate land and they will produce. People have always changed their 

environment in both social and biological terms. Climate cannot be changed really, but its effect can be 
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modified at a human scale. Wind protective forest belts, geographically conforming erosion preventing tillage, 

flooding irrigation and moisture preserving farming are all examples of adaptation to climatic characteristics. 

The geographic terrain of an area cannot be changed, but terraces can be made on slopes, and crops can be 

selected according to the elevation. Soil can be modified to the greatest extent. It is true that poor cultivation 

might result in the degradation or even the total disappearance of the productive layer of soil, but most of the 

soils that have been cultivated for a long time have changed as a result of constant ploughing and systematic 

fertilisation; they are not even similar to the soils that have been started to be cultivated centuries ago at the 

same place (Dömsödi 2006). 

3. 1.2. The significance of land use 

Observing the comparative spatial and population data of Hungary it is a fact that our natural resources ensure 

significantly better conditions for agricultural production than the average of the EU-15, the OECD countries or 

the world. It can be stated that the plough-land proportion of Hungary is almost the double of the EU-15 

average, almost four times larger than the average of the OECD countries, and almost five times more than the 

world average. If grasslands are included, so the proportion of agricultural areas is observed in terms of the total 

area, than it is almost the double of the world average (Figure 1). 

 

If specific areas are observed, it can be proved that, in the average of the EU-15 only 234 ha plough-

land+garden+plantation is the share 1000 inhabitants, this figure is 255 ha in terms of the world average, 412 ha 

in the case of the OECD countries and 492 ha/1000 people in Hungary. This means, that beyond supplying its 

own population, Hungary is capable of producing a significant amount of export goods (Ángyán, 2003). 

The above data indicates the production potential of the country, which needs to be utilised by all means, but 

agriculture does not have to fulfil production-related tasks only. During the development and design of 

agricultural land use we should not only consider that the rural areas have always been more than production 

areas, arable land has always been more than a tool of production, and the realised agricultural activities have 

been more than a productional sector. Having direct relation with 85.5% of the total area agriculture and forestry 

are the main users of arable land and fundamental tools of preserving and developing rural areas in Hungary. 

This also proves that environment- and nature protection are fundamentally dependent on the cooperation with 

agriculture. On the other hand, performance and yield of agriculture are crucially based on the quality and 

condition of the environment, natural resources and systems. The dependency of environment and nature 

protection, agriculture and rural areas make the harmonization of these three areas in terms of land use 

inevitable (Ángyán, 2003). 
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Multifunctional agriculture which is aimed at the above objective provides social services besides the 

commodity production activities of environment and landscape management; it produces locally created non-

importable public goods, which need to be paid for to the rural population. The sources of these activities might 

be provided by the transforming agricultural and rural development subsidisation system as part of the CAP 

reform. 

The degree of fulfilment of production and eco-social (environmental and social) tasks within the agriculture of 

a given area depends on what sort of – lower agricultural potential, environmentally sensitive and hindered by 

unemployment or high productivity and demographically better – area the given settlement or economy is 

situated in. While in some areas a family gains income through productive activities, in other areas the eco-

social performance of their activities generates state payment and consequently their source of income. This 

income conceptual income structure distributed by land use categories is shown by Figure 2 (Ángyán, 2003). 

 

For the simultaneous solution of the above tasks, the preservation of agricultural land and the maintenance of 

the social balance of rural areas industrial agriculture and single-dimension short term effectiveness-oriented 

farming systems and the related unilateral land use are not suitable. If arable land as a special strategic tool and 

rural areas as social and biological habitats are intended to be preserved, we need to find solutions which differ 

from the land use system of industrial agriculture (Ángyán, 2003). 
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2. fejezet - 2. History and current 
development of land use 

1. 

Land use systems have been elaborated as a combined result of the development of the production potential of 

the society, industrial production and scientific-technological progress. Three periods can be distinguished 

within the development of the scientific fundamentals of cultivation (Tóth 2006). The first period is 

characterised by primitive tools, low level of soil utilisation and the generation-by-generation transfer of 

production experiences. During this period scientific grounding is not yet existent. The second period includes 

many centuries. Despite of the long period, natural sciences developed a great deal within this era. Agriculture 

was almost the single production sector and its development was not really aided by the primitive handcraft 

industry. This period lasted until the end of feudalism. The third period started with the introduction capitalism. 

The rapid development of sciences and the results of natural science research had a direct effect on agriculture, 

but combined with industrial development they had indirect ones as well. The most important basis of the 

distinction of land use systems is soil utilisation and the upkeep of the activity and the method of its 

improvement. Soil utilisation is expressed through the relationship of land use types and sowing structure. The 

method of improving soil productivity can be characterised by the production technology and melioration 

procedures of the produced crops. (Tóth 2006). 

The land use system includes those complex, connected production technology, melioration and organisational 

procedures which characterise the utilisation of soil, maintenance and improvement of its productivity and 

quality. With the development of cultivation the methods of soil productivity restoration and improvement have 

changed as well. In earlier periods restoration was placed under the care of natural processes. In our modern age 

fertilisation, irrigation, soil improvement, plant protection, new machinery, automatisation, the use of location 

specific equipment, namely knowingly and scientifically established activities are able to improve the effective 

productivity of the soil (Tóth 2006). 

2. 2.1. Components of the land use system 

For the sake of keeping agricultural production on the expected level, such an established cultivation system has 

to be realised which is capable of making agriculture independent from their varying effects of natural forces. 

None of the industrial production sectors require such multilateral consideration of ecological factors like 

agricultural production. However the size of our country is not large, ecological factors are significantly 

different in the different parts of the country. This explains why cultivation cannot be developed based on a 

unified model which is valid for the whole country (Tóth 2006). 

There are general components in land use systems which can be found in all of them (Tóth 2006). These are the 

following: 

• the level of agronomical organisation of the farm; the system of soil utilisation and sowing structure, 

• the cultivation system, 

• the system of plant protection (defense against pests, diseases and weeds), 

• system of soil protection. 

According to soil, climate and other parameters, additional items might accompany the general components. 

Some examples: 

• irrigation, 

• water management (draining), 

• soil improvement, 

• forestation (forest belts, groves). 
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Land use systems can be distinguished from each other based on the above listed general and additional 

components. Each component influences the maintenance and improvement of soil quality as well as yield 

stability. Where annual precipitation is low, irrigation, forestation and cultivation which reduces moisture loss 

cannot be dispensable. However, in the case of sufficient precipitation and low quality soils, fertilisation has a 

significant role. On acidic or alkaline soils chemical improvement, while deep, wet soils water management 

have to be emphasised. 

During the evaluation of the role of the listed general and additional components the starting point is the 

minimum law. This means that the harmful effect of that factor has to be terminated or reduced first, which has 

limits the effectiveness of the other factors, the maintenance or improvement of soil productivity the most (Tóth 

2006). 

3. 2.2. Classic land use systems 

With the development of society and production tools, land use systems have changed as well. The process of 

development is classified into more or less periods by different authors. Hungarian literature distinguishes six 

classic land use systems (Tóth 2006; Ángyán 2003): 

• uncultivated, pasture and forest rotation, 

• fallow, 

• crop rotation, 

• grassland, 

• free 

• monoculture system. 

4. 2.3. Current land use systems 

As a result of social and economic changes facilitating the development of land use systems and the 

development of science and technology, the multiple system utilisations of areas became possible. Current land 

use systems can be distinguished based on their efficiency and their relation with the environment. 

The efficiency of a land use system means how much volume and quality is achieved on an area unit based on 

the involved inputs (material, tools, energy). Efficiency does not necessarily refer to the level of development, 

because it is modified by economic aspects (the principle of the margin of profitableness). 

The relation of the land use system with the environment is characterised by its dependence from natural 

resources and the extent and nature of their effect on the environment. 

Recently developed or currently developing land use systems can be classified as follows according to 

Kismányoky (2005): 

• industrialised production systems, 

• alternative (ecological) farming systems, 

• integrated cultivation systems. 

Industrial, chemicalized farming strategy is characterised by the gradual substitution of natural resources, and 

their extensive completion with artificial resources as well as the aspiration for yield improvement. With the 

widening of production, symptoms of natural resource degradation emerge (soil acidification, contamination of 

living waters, the problem of chemical residue, etc.). Therefore, approaches which subordinate plant production 

to ecological and environmental aspects start to gain ground. There is a growing interest towards adaptive 

agriculture and such methods (integrated, alternative, rational, etc.) the effect of which is less harmful to soil and 

environment than the previous ones. These are complex activities compared to the already covered production 

systems, because they involve parts or the entirety of agricultural production. 
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Industrial production systems 

In industrial production systems the objective is to achieve high yields by means of the effective utilisation of 

resources and depending on modern and regulated agro-technological procedures. High biologic value seeds, 

large amount of fertiliser and pesticides are used for production. Plants are grown based on already developed 

technological provisions, utilising new scientific results. The exact and effective execution of technological 

processes is realised by means of modern power engines and machinery. Elements of agro-technology are 

constantly improved through production experiences and the collection of economic data. The objective is to 

eliminate the disadvantages of the model-like specified technology, adapting to the changing climatic and 

economic conditions. (Tóth 2006). 

During the early periods, industrial production systems were limited to the more or less complex production of a 

single plant species (maize, potato, wheat, soy, etc.). However, this unilateral approach did not suit the long-

time developed profile of the farms. Although, specialisation has started in plant production as well, most of the 

systems undertake the modernisation of certain sub-areas only. 

In industrial system, production costs are high, the increase of material and energy prices reduce profitability 

and render production standards uncertain. 

The regular – sometimes excessive – use of chemicals is a potential threat in terms of environmental damage 

(soil acidification, accumulation of chemical residue, pollution of water bases, habitat damage, etc.). Besides, 

food quality and security might degrade (chemical residue, etc.). Intensive cultivation might result in the 

degradation of soil condition (dustification, compaction, organic matter insufficiency, etc.). The above listed 

problems prove the risks of industrial production. 

The strengthening of expectations towards the reduction of environmental pressure and the demand for healthier 

food made the development of new land use trends necessary. In the 1980s, such efforts gain ground within 

scientific life and practice which supported human and environment centred farming instead of profit oriented 

industrialised systems that are based on cheap inputs. These approaches manifested as the concept of alternative 

and integrated plant production (Tóth 2006). 

Alternative (ecological) farming systems 

According to the definition of Kismányoky (2005) alternative farming systems (organic-biological, ecological, 

etc.) are aimed at the achievement of ecologically reachable yield levels instead of the maximum exploitation of 

ecological potential and they urge on compromises in terms of giving up economic advantages. 

Giving up higher profits create deficits within farming because of the settling of price levels and state 

interventions. Production is based on the recycling processes of operative circulation and energy originating 

from industrial background is used at a decreasing extent. Adapting environmental and landscape management, 

the use of location specific biological fundamentals and soil type specific, preserving tilling are considered 

reasonable. The weed control, soil productivity preserving, ecologically balancing role of crops is emphasised in 

multi-phase crop rotations. Pesticide use is substituted with the agro-technological tools of crop rotation, wide 

range of varieties, sowing date, tillage, mechanical weed control, etc. Natural materials are used as plant 

protecting materials. Instead of synthetic N-fertilisers manure or slowly soluble natural forms of phosphor and 

potassium are used for the maintenance of soil potential. The most important N-source is the inclusion of N-

fixing crops into the crop rotation, which results in N03 erosion and the reduction of gaseous losses of ammonia.  

Soil productivity is maintained by means of the increasing biomass. The results can be detected in the richness 

of flora and fauna, biotope protection, the reduction of chemical residues and food quality. As a result of 

disregarding synthetic pesticides, the danger of crop contamination by toxins produced by pests is increasing. 

Therefore alternative and especially economic farming requires proper care and expertise. The spread of 

ecological farming is determined by the relevant laws. Properly labelled products and regular control are 

important components of the regulation. (Tóth 2006). 

Essential criteria had to be set towards the products: 

• Clearly visible labels 

• Production has to comply with legal provisions 

• Treatment with ionising radiation is prohibited 
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• Genetically modified products are prohibited 

Risks of ecological farming according to the experiences gained so far: 

• In the case of negligence, the crops are ore endangered by diseases then in proper, conventional farming. 

• Annual control generates additional costs. 

• The introductory phase of ecological farming lays large burdens on the farm, and usually alternative income 

sources have to be found for the sake of continuous operation. 

• Until the natural balance of the ecological system is not yet intact within the farm, fewer crops can be 

produced and both the soil and the crops are more protected against climatic extremities. 

Integrated plant production systems 

Integrated farming is aimed at creating, improving and maintaining the harmony of crop demands, production 

site parameters and economic conditions. It combines (integrates) the advantageous purposes and tools of 

industrial and alternative systems. Environmental aspects and the new results of scientific-technological 

development are supported through reasonable compromises. Products are produced with an ecological 

approach, by using the minimal necessary amount of chemicals and maintaining profitability. 

Achieving and maintaining profitability with the least environmental pressure possible is an important task of 

integrated farming (Tóth 2006). 

The integrated approach covers the entire system of land use. Fertilisation is multilateral, the available manure is 

utilised, further demand is fulfilled with artificial fertilisers. Stubble residues are utilised as the organic matter 

addition sources of the soil. Green manuring and the integration of green manure crops in the sowing structure 

have an important role. The system of fertilisation, tillage and crop rotation constitute a harmonious unity with 

each other, in which humus balance and moisture management are important elements. The value of good soil 

condition is increased by the chance of reducing climatic extremities. 

The task of cultivation within an integrated system (Birkás (2005)) is the establishment, improvement and 

maintenance of a balance between natural expectations and natural conditions, possibly in an economic way, 

without environmental damage. The reduction of unfavourable soil characteristics is an indirect objective, just 

like the improvement of the physical-biological soil condition and green crop effect and the facilitation of the 

effectiveness of other important interventions (fertilisation, irrigation, plant protection). The advantage and 

requirement of the tillage laying the foundation of integrated farming is the preservation of the organic matter 

content of the soil. 

In order to reduce environmental pressure, only the inevitably necessary artificial fertiliser and plant protection 

chemical doses are used. For the reduction of the use chemicals, the producers rely on the results of soil 

analyses, forecasts, preventive protection, and such procedures of integrated plant protection like the production 

of resistant varieties, use of crop rotation, etc. 

The achievement of an optimal yield level is the objective of integrated systems. The quality and security of the 

produced crops is good, the amount of chemical residues or biological contaminations (mycotoxins) is minimal 

or not detectable. Biotope protection can be realised. With the combination of ecological and economic aspects, 

the concept of sustainable agricultural production can be realised in integrated systems the most (Tóth 2006). 

In land use, such a system has to be developed which is the most capable of separating the efficiency of farming 

from the unfavourable effects of natural forces. Cultivation cannot be developed based on a unified model that is 

valid for the entire country. Any system or trend is only more innovative as the previous one if it adapts its 

advantages, carries farming forward, facilitates work, allows the achievement of better quality and can be 

realised with low costs (Tóth 2006). 
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3. fejezet - 3. Issues of the elaboration 
of the integrated land use zone 
system 

1. 

The first, fundamental requirement of a long-term functional, sustainable agriculture is environmental 

adaptation, which means that land has to be used for a purpose which it is the most suitable for, with an intensity 

which it is able to bear without damage. (Ángyán, 2000; 2003) 

In his work „Stress without distress”, Selye János doctor-biologist writes referring to human societies, that „the 

lack of stress and too much stress equally cause distress for the majority of people. Therefore everybody should 

carry out a careful self-assessment in order to find the stress level which makes them feel the best. Those who 

fail to carry out this assessment suffer from the boredom of idleness or from constant excessive overstrain.” 

(Selye, 1976) 

It seems that the findings of Selye can be expanded beyond people to the living environment as a whole, nature 

and its systems as well. Every environment includes the level of utilisation intensity, which does not result in 

distress, on which it feels the best. Consequently, distress caused by either under-utilisation or overexploitation 

can be avoided. 

Local adaptation, the dependence on local resources is a rational approach not only ecologically or socially, but 

economically as well. Agricultural activities consist of three main elements: 

• environmental conditions, parameters, resources; 

• biological objects used for production (plant or animal species/varieties), the related demands 

• agro-technical and meliorative interventions aiming at the reduction of the difference os the above two. 

Agro-ecological conditions and agro-technological expenditures combined are the inputs of farming, which turn 

into outputs and products through biological and natural processes. Agro-ecological conditions and their change 

also appear within these outputs as special products of agriculture. They will be inputs again during the next 

production cycle (Ángyán 2003). 

The production of a given organic matter volume requires a certain amount of energy, which comes partly from 

the natural resources provided by the agro-ecological conditions, and also originates from technology (agro-

technology). So, if ecological conditions are not considered as outputs, and consequently they constantly 

degrade more and more agro-technological and meliorative energy has to be involved in the system in order to 

achieve the same yield level. This will have two serious consequences: production becomes less economic and 

environmental pressure increases. This process strengthens itself, it becomes a vicious cycle which very difficult 

to escape from (Ángyán 2003). 

Environment and landscape management is looking for systems in which the demand and offer side (grown/bred 

crops/animals and the agro-ecological conditions) are not very different, where the proportion of artificial 

resources is only supplementary and as little as possible, but natural resources are widely used and their amount 

does not decrease during the production cycles, but stay at least in balance. If the land use system and intensity 

does not comply with the potentials of the given area, this error cannot be recovered constantly and effectively 

by means of agro-technology (Ángyán 2003). 

2. 3.1. The basic model: the land use pyramid 

The balance of preservation and utilisation is a key issue and starting element of preservative, sustainable 

farming. In its knowledge, segregation model has to be rejected. The basic principle of the segregation model is 

the limitation of nature protection to certain surfaces which allows agricultural production without environment 

oriented responsibility and limitation to be carried out in any other area. However, the other extremity does not 
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work either, according to which the whole agriculture should be extensified, because then the whole area would 

became a nature preservation area which would ensure the protection of species on 100% of the area. This 

approach is untenable, not only because of economic aspects, but it is not entirely true from the aspects of the 

protection of species finding habitat there, because of the existence of anthropogenic agricultural ecosystems. A 

third strategy remains, which was first described by Erz (1978) with the so called land use pyramid (Figure 3). 

 

The aim of this strategy, the land use pyramid concept is to integrate land use and nature protection and to 

determine the intensity of use and protection and their proportion compared to each other. Combining the 

requirements of nature protection and agriculture, the land use categories of this system are the following 

(Ángyán 2003): 

• On the top of the pyramid there are – regionally different – areas, which have to be nature preservation areas 

by all means (nature conservation areas, landscape protection areas, national parks, core areas of biosphere 

reserves), with the total exclusions of other purpose land use; 

• below that other protected areas – buffer zones surrounding core areas – can be found with limited, nature 

preserving agricultural land use; 

• then, there are transitional areas requiring certain land use limitations (water reserve areas, buffer zones, etc.), 

extensive agricultural zones; 

• The wide basis of the pyramid is the zone of environment friendly agricultural activities which adapt to the 

production sites and the size of which depends on what kind of region we are in (high agricultural capacity 

agricultural areas or high natural preservation capacity, less agricultural area); the intensity of pressure is 

determined by the nature preservation capacity of the area and the environmental sensitivity of its preserved 

values. 

Industrial agriculture drastically moved the category borders of the land use pyramid upwards; it focused almost 

exclusively to production aimed functions. Therefore, our inevitable task is to move these borders downwards, 

reducing the area of intensive land use and to facilitate a proper land use intensity and farming system in every 

category (Ángyán, 2003; Mőcsényi, 1994). 

3. 3.2. The overall combined zone system 

This overall zone system of preservation and utilisation functions can be deduced from the two-directional 

approach, which is shown by the strong environmental orientation of multifunctional agriculture and the concept 

change of nature protection indicated by the Men and biosphere (MAP) programme. The emergence of the so-

called biosphere reserve concept goes back to the beginning of the 1970s, and is based on the fundamental 

realisation that the preservation ecosystems can only be ensured if instead of isolating protected zones, they 
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become integrated into their surrounding economic and social environment through gradual transitions 

(Eigenbrodt-Ott, 1994; Ángyán-Tardy-Vajnáné, 2003). 

Biosphere reserves are model areas where besides the protection and tending of certain ecosystems the 

development of a sustainable land use – together with the residents and their communities – is also an important 

objective. Since the establishment of the first biosphere reserve (1976) 325 such units have been founded in 83 

countries, on 218 million hectares. Its basic functions which can be realised on these areas only in harmony with 

each other are the following (Ángyán 2003): 

1. nature preservation (preservation of landscape, ecosystem, species and genetic diversity); 

2. economic integration (facilitation of ecologically and culturally sustainable land use systems and economic 

development); 

3. social integration (carrying out educational, pedagogic, research and monitoring tasks within the areas of 

local, regional, national and global nature preservation and sustainable development). 

The functional extension changed the traditional zone system of protected natural areas as well, and created the 

so-called transitional zone as a new element. The categories of this zone system are the following: 

• core area (Kernzone), 

• buffer zone (Pflegezone), 

• transition zone (Entwicklungszone). 

Figure 4 show the zone system of the biosphere reserve, which also demonstrates the zone distribution of 

fundamental functions. 
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The strengthening economic, social, regional development strategy change of nature preservation since the 

1970s, and the environmental and regional opening of the European agricultural policy (especially at the 

beginning of the 1990s) force the harmonisation of nature preservation, agriculture, and regional development 

and the elaboration of common land use zone systems. The so-called transition zone has a key role in that, 

because it links nature protection core areas and their buffer zones with agricultural core areas and creates a 

dynamic transition between them. This is the zone where a significant agricultural intensity reduction is 

necessary. This has to be zone based on the dominance of extensive farming methods and traditional land use 

systems (Ángyán 2003). 

4. 3.3. The concept of realisation 

The practical realisation of the land use pyramid and the downward move of its category borders the following 

land use concept is suggested (Ángyán, 1994; 1995/1; 1995/2, 2003). 

(1)Withdrawing of areas covered with extreme soils (too dry or too moist areas) from agriculture. Linking them 

to the existing, valuable biotopes which create a biotope network of durable structures which ensure the 

protection of plant and animal species living in the wild and endangered biozoeonosises. 

The biotope network system, the unharmed habitat system of agricultural landscape, is an essential part of 

farming; it is its ecological infrastructure, which ensures the preservation of the diversity and ecological 

character of the landscape, stability of environment and the natural structure of space that it uses areas which 

have only low agricultural yield potential. Its proportion has to reach 7-12% of the total area even in the case of 

the best agricultural areas (Ángyán 2003). 

(2)In space, which is structured by the biotope network, the withdrawal of limited filtering ability areas from the 

intensive (industrial) farming, and their transfer to nature protecting (ecological) agricultural land use, combined 

with the proper remuneration of nature protecting activities. 

These are mainly shallow productive layer soils established on a loose basic material; sands and wet production 

areas which have a limited value in terms of agriculture, but their nature protection value is high. Where these 

soils cover large surfaces and region – for example landscapes covered by loose structure sandy soils – such a 

strategy needs to be elaborated to land use, which considers the aspects of agriculture, water management and 

nature protection as well as the demands of the population towards the landscape (Ángyán 2003). 

(3) Integrated, adaptive, nature friendly agriculture in every other area, which has the following requirements: 

• production of valuable, chemical residue-free crops by means of the maintenance of soil productivity 

(termination of soil degradation, support of soil micro-organisms); 

• energy-saving use of materials that are only available in a limited amount (phosphate); 

• avoidance of the nitrate, plant protection chemical or other pollution pressure of ground water; 

• avoidance of the contamination of surface waters (prevention of eroded soil parts, manures, plant protection 

chemicals to get into water); 

• avoidance of air pollution (for example ammonia from livestock farming); 

• protection of endangered species and biozoenosises 

This concept can be realised by the forestation of grassification of some parts of the intensive cultivated areas 

according to the land use concept described in section 1, and by their transfer to extensive agricultural course 

according to section 2 (Ángyán 2003). 

With the described land use structure change such a sustainable area use system can be developed, which 

ensures the harmony of fundamental (nature protection, production and consumption). The basic characteristic 

of conventional (currently widely used) space use is that production and consumption function spatial structure 

elements form a network or matrix, in which elements ensuring stability and protection are isolated from each 

other and they gradually decline. This space use endangers environmental stability even if production and 

consumption themselves are environment friendly. Only such space use is considered sustainable and balanced, 

where the islands of production and consumption function spatial structure elements „flow” within the matrix 
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formed by the protection and stability function naturel biotope network, and where farming and consumption are 

adapted to their environment and therefore they preserve it (Ángyán, 1991; Ángyán et al., 1995). 

In terms of the location of different land use categories in Hungary, those analyses might help which have been 

the basis of the creation of the Hungarian land use zone system. It is based on the land use (agro-environmental 

management) value scale which according to the land use pyramid concept has been created with the GIS 

incorporation and integration of the agricultural suitability and environmental sensitivity/value of areas (Ángyán 

2003). 
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4. fejezet - 4. Land use zone system 
of Hungary 

1. 

The most important attributes of Hungarian land covers – the areas of land use types – can be demonstrated 

based on the CORINE mapping database, with the help of the below table and Figure 5. 

 

 

It is clear that comparing with both the EU and the world, the proportion of plough-lands is significant in 

Hungary, whoever the share of forests is below the EU and world average. It is a reasonable question, if it is 

justified to maintain the current area proportions od land use types or it would be logical to change them, 

conforming to the basic principles environmental adaptation. 

In the course of the basic analyses aimed at the elaboration of the Hungarian land use zone system the experts of 

the Agro-Environmental Department of the Ministry of Agriculture, the Pedological and Agro-chemical 

Research Institute of the Hungarian Academy of Sciences, and other institutions cooperated. The conceptioning, 
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integrating and controlling tasks have been carried out by SZIE-KTI. (Ángyán-Dorgai et al., 1998; Ángyán et 

al., ed., 1998/1, 1998/2; 1999; Ángyán, 2003; Ángyán-Balázs et al., 2003). 

2. 4.1. Objectives and fundamental questions of the 
analyses 

Starting from the land use pyramid concept, the objective of the basic analyses was the elaboration of a land use 

zone system which 

• helps the land use-based establishment of the agricultural issues of the EU accession negotiations; 

• indicates the potential target areas of the transforming subsidisation system of the EU; 

• can be the basis of the elaboration of a spatially differentiated, but coordinated agricultural, rural, and 

environmental policy and lays the land use foundations; 

• can provide a direct land use basis for the further development of the national long-term regional 

development concept and the elaboration of the national country planning; 

• is able to help the development of a land use structure and farming system which is sustainable, complies with 

ecological conditions. 

The land use zone basic analyses tried to find the answers to the following questions by means of the complex 

GIS analysis of available land cover databases (Ángyán 2003). 

1. What is the situation with the agricultural suitability, agro-ecologic value and environmental sensitivity of 

Hungary? 

2. How can the change of farming intensity of low agricultural potential areas be linked to the area demand of 

nature protection? 

3. How can the areas of the country be categorised by comparing the value scales? 

4. Where and how large are the protection priority, agricultural priority, and dual purpose areas? Where can 

protection, transition and agricultural zones be determined? 

5. How does this categorisation affect agricultural and areas and plough-lands? 

6. Which agricultural areas and plough-lands can be kept within the intensive agricultural category, where 

should intensity be decreased, where does the land use type be changed, or where should protective land use 

be realised? 

3. 4.2. Database of the analyses 

The parameters of the analysis – amongst the countrywide (available in environmental databases) area 

parameters – have been the following (Ángyán 2003): 

Parameters and databases used for the determination of agricultural suitability 

• Geographic and soil parameters 

1. Slope categories (Source database: Digital Terrain Database of Hungary, M=1:100000) 

2. Hundred point soil value number (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 

3. Average golden crown value of plough-lands (Source database: settlement map of the Ministry of 

Agriculture and Regional Development) 

4. Soil types and sub-types (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 

5. Physical soil types (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 
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6. Water management parameters of the soil (Source database: AGROTOPO map, MTA-TAKI, 

M=1:100000) 

7. pH and lime condition of the soil (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 

8. Organic matter storage of the soil (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 

9. Thickness of the productive soil layer (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 

• Climatic parameters 

1. Energetic agricultural potential (Source database: DATE Debrecen (Szász Gábor) map database) 

2. Climatic agricultural potential (Source database: DATE Debrecen (Szász Gábor) map database) 

3. Drought potential, drought index (Source database: GATE-KTI synthesis map based on the map database 

of BME Budapest (Somlyódy László)) 

4. Maize production climate suitability value number (Source database: GATE KTI (Ángyán József) map 

database) 

5. Winter wheat qualitative climate value number (Source database: GATE NTI (Szabó Miklós) map 

database) 

6. Winter wheat quantitative climate value number (Source database: GATE NTI (Szabó Miklós) map 

database) 

7. Spring barley production climate suitability value number (Source database: GATE NTI (Alapy Balázs) 

map database) 

Parameters and databases used for the determination of environmental sensitivity/value 

• Living organisms 

1. Nature protection areas of Hungary (Source database: KöM Nature Protection Office, map database, 

M=1:100000) 

2. Planned areas of the National Ecologic Network (NECONET) in Hungary (Source database: KöM Nature 

Protection Office, map database, M=1:500000) 

3. Suggested sensitive natural areas (Souce database: MME (Nagy Szabolcs) map database, M=1:500000) 

4. Ramsari areas (Source database: KöM Nature Protection Office, map database, M=1:500000) 

5. Bank and shore belts of surface waters (Source database: GATE-KTI map database, M=1:100000) 

6. Internationally significant bird habitats (Source database: MME (Nagy Szabolcs) map database, 

M=1:100000) 

7. Important areas for endangered field bird species (Source database: MME Monitoring Centre, map 

database, M=1:500000) 

• Soil 

1. Degree of erosion (Source database: MTA-TAKI map database, M=1:100000) 

2. Physical soil type (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 

3. Clay mineral quality (Source database: MTA-TAKI (Stefanovits Pál) map database, M=1:100000) 

4. pH and lime condition of the soil (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 

5. Organic matter storage of the soil (t/ha) (Source database: AGROTOPO map, MTA-TAKI, M=1:100000) 
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• Water 

1. Underground water preservation areas (Source database: VITUKI map database, M=1:500000) 

2. Surface water preservation areas (Source database: VITUKI map database, M=1:500000) 

Land use, land cover databases 

• Land cover database (Source database: Büttner György, 1996, FÖMI CORINE Land Cover database, 

M=1:100 000; European Commission, 1994) (Figure 5) 

• Digital database of the Hungarian forest areas (Source database: Ministry of Agriculture, Forestry Office, 

map database, M=1:20000) 

4. 4.3. Processing of the information 

The territorial analysis of the database has been carried out with the following steps in logical order (Ángyán 

2003): 

• The listed 30 environmental variables have been categorized and every variable and category has been 

weighted (they have been indicated with a number) based on their role in the elaboration of agricultural 

fertility and environmental sensitivity/value. For the weighting the results of our earlier analyses, correlation 

analyses have been used and where they were not available, priority values provided by the experts and 

institutes who produced the databases have been utilised. 

• The territory of the country has been divided into 9.3 million pcs. of 1 hectare cells with a 100x100 m grid, 

then placing this grid onto the territorial distribution maps of the variables, the values of the environmental 

parameters have been determined for each hectare of the country. This resulted in 30 environmental 

values/cells. 

• The 16 agricultural suitability and 14 environmental sensitivity value numbers have been summarised by 

observation units (1 hectare cells), and these have been visualised on maps. Each hectare of the country has 

been placed on an agricultural suitability and an environmental sensitivity scale between 0 and 100 values. 
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• Environmental sensitivity values have been deducted from agricultural suitability values and 100 has been 

added to the difference. Like that, a 0-200 value scale has been created, where values below 100 refer to the 

environmental sensitivity determination of the given area, while values above 100 refer to agricultural 

determination. To the two edges of the scale the clearly determined areas have been placed (agricultural or 

environmental), while in the middle of the scale dual determination areas (environmentally limited extensive 

agricultural areas) are located. These values have been visualized on a synthesis map. 

• With the help of this synthetic (agricultural and environmental) three scenarios have been created for the 

elaboration of the land use zone system where: 

• areas with a value under 100 (average) have been put into the protective zone, 

• areas with values of 100-120, 100-125 and 100-130 into transitional (protective-agricultural) zone, while 

• areas above 120, 125 and 130 have been put into the agriculture zone. 

• Distribution of currently agricultural areas and plough-lands amongst these zones has been surveyed, and the 

land use character of Hungarian landscapes has been analysed. 

• Finally, based on the scenarios, suggestions have been made to the changing course of land use types, their 

internal proportion and territorial placement. 

5. 4.4. Results, conclusion and recommendations of 
the basic analyses 

Agricultural suitability of the territory of Hungary 
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With the GIS-based summary of the 9 soil characterising parameters, the agricultural soil suitability value map 

has been created, the summary of the 7 complex climate characterising parameters resulted in the agricultural 

climate suitability map. The combination of the climate and soil suitability value numbers, namely the weighted 

summary of the 16 parameters resulted in the agricultural (plough-land) production suitability map of Hungary 

(Figure 7) (Ángyán 2003). 

 

The increase of the value refers to the improvement of agricultural production suitability. Based on the results of 

the analysis it has been found that measuring on a 0-100 scale, 35% of the total territory of Hungary and 43% of 

its agricultural territory is excellent agricultural area. 

Environmental sensitivity/value of Hungary 

Summarizing the 14 parameters used for the estimation of environmental sensitivity/value and which involve 

living organisms, soil and water bases, the living organism, soil and water basis sensitivity maps of the country 

have been created, and after combining the 14 parameters, the synthetic environmental sensitivity map og 

Hungary has been made (Figure 8) (Ángyán 2003). 
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The increase of this vale indicates the growth of sensitivity. Based on the results of the analysis it has been 

found that measuring on a 0-100 scale, 10% of the total territory of Hungary and nearly 5% of its agricultural 

territory is situated in explicitly sensitive areas in terms of environmental aspects (Ángyán 2003). 

Combination of agricultural suitability and environmental sensitivity value numbers 

The distribution of the 9.3 million pieces of 1 hectare area units within the coordinate system of environmental 

sensitivity and agricultural suitability value scales points towards the important methodological and regional 

development conclusion, that in the case of the majority of areas, agricultural potential declines with the 

increase of environmental sensitivity. With the combination of the two aspect systems, most of the areas can be 

classified into a certain zone that it does not damage agricultural and environmental aspects. In other words, 

environmental and agricultural interest is not in conflict in most of the areas, the two aspects seem to be well 

combinable within a joint land use zone system (Ángyán 2003). 

With the combination of agricultural suitability and environmental sensitivity values based on the above 

method, the agro-environmental management base map of Hungary has been created, which places every 

hectare of the country onto a 0-200 agricultural suitability and environmental sensitivity scale (Figure 9). 
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Land use character of Hungarian regions 

The agro-environmental management value of our regions and their related land use character is significantly 

different. This characteristic can be well analysed with the comparison of the zonation base map and the 

Hungarian regional cadastre map. 
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5. fejezet - 5. Land use model 
scenarios, zonality examples 

1. 

With the use of the 0-200 scale zonation base map the limits between protective, extensive agricultural 

production and intensive agricultural production land use zones can be set at different agro-environmental 

management numbers. Three scenarios have been created for the indication of the zones (Ángyán 2003), where: 

• areas with a value below 100 (average) are in the protective zone, 

• areas with a value between 100-120 (1st scenario), 100-125 (2nd scenario) and 100-130 (3rd scenario) are in 

the transitional (protective-agricultural) zone, while 

• areas with a value above 120 (1st scenario), 125 (2nd scenario) or 130 (3rd scenario) are in the agricultural 

zone. 

This zone maps can be compared with our current agricultural areas. Carrying out this analysis, and removing 

the non-agricultural areas from the zones with the help of CORINE land cover database (Figure 5) it can be 

stated that, depending on the scenario, almost 4% of our agricultural area (approx. 230,000 hectares) are within 

the protective zone, 26-46 % (approx. 1.6-2.8 million hectares) are within the extensive agricultural zone, and 

50-70 % (approx. 3.1-4.3 million hectares) are within the intensive agricultural zone. In terms of the total area of 

the country, the above values respectively: 10-11 % (0.9-1.0 million hectares), 32-50 % (3.0-4.6 million 

hectares) and 40-58% (3.7-5.4 million hectares) (Table 2). 
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Analysing, how our current 4.7 million ha of plough-land is distributed amongst the three zones, it is found that 

according to the 2nd scenario, one/third of our plough-lands are situated in sensitive, weak or very weak 

productivity areas which are only slightly suitable for agricultural production (Figure 8), therefore the 

maintenance of the plough-land land use type is not justifiable either environmentally or economically. 

Table 3 summarizes their distribution according to the 2nd scenario. 

 

2. 5.1. Change of land use type 

Comparing the information of the map summarising the analyses of land use zones (Figure 9) with the 

information of Figure 5 (CORINE), the current land use, for example the actual areas of the 4.7 million hectares 

of plough-land land use type (Figure 10), it can be stated that, on almost one/third of the plough-lands (yellow 

and green areas) a significant land use type change and a farming system and intensity change are necessary. 

 

These dual purpose (yellow) or protective (green) plough-lands are slightly or not at all suitable for field 

cultivation; they have been created during the industrialisation of agriculture, and the period of intensive cereal 

production, usually as a result of deforestation or on former grasslands. On these areas the maintenance of the 

plough-land land use type is not justified either environmentally, or economically (Table 4) (Ángyán 2003). 
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Based on the result of this analysis, 1.5 million hectares should be withdrawn from intensive farming, from 

which starting from the lowest productivity and environmentally most sensitive areas to the higher yield 

potential and less sensitive areas approximately: 

• 6-700,000 hectares should be forested, 

• 3-400,000 hectares should be grassified, 

• 500,000 hectares could be transferred into extensive farming, 

• 20-20,000 hectares could be transferred into gardens, orchards, vineyards, reeds and ponds. 

As a result of the above, the proportion of land use types could change according to Table 5. 

 

3. 5.2. Designation of Sensitive Natural Areas (SNA) 

Environmental sensitivity maps (soil, water, living organisms and complex) – produced during the elaboration 

of the land use zone system – provide significant help for the designation of target areas of the SNA system. 

Based on those, such areas are considered potential SNA target areas that are sensitive above the average f the 

9.3 million hectares according to the maps. 

These above-average sensitivity areas can be determined from the aspects of all three environmental elements, 

and with the GIS-based combination of these the synthesis map of potential SNA areas can be created (Figure 

11) (Ángyán 2003). 
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Based on that, the different areas of the country can be categorised by their sensitivity in terms of environmental 

aspects. According to this category system, certain areas less sensitive than the country average in all aspects. 

There are areas which are sensitive according to 1-1 environmental elements (soil, water, living organisms), 

some are sensitive in terms of 2-2 aspects and some are sensitive in all three aspects. The statistical data of these 

areas is summarised by Table 6 (Ángyán 2003). 

 

Using this map and table and assessing the potentially sensitive natural areas based on the importance natural 

protection support the size of the determined area involved by SNAs is 3.3 million hectares which is 35% of the 

total territory of the country. Their statistical data based on their order of importance is shown by Table 7. 
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The programme started in 2002 on 11 SNA sample areas. Additional territorial programmes might be launched 

annually according to the priority order (Ángyán-Podmaniczky-Vajnáné, szerk., 2002; 2003; Ángyán-Tardy-

Vajnáné, szerk., 2003). 
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6. fejezet - 6. Relations of farming and 
land use 

1. 

The most important natural resource of Hungary is arable land. Quality of plough-lands, soil types, physical 

parameters, geographic and climatic conditions are advantageous for agricultural production. Factors which 

influence land quality result in significant differences within the territory of Hungary. Smaller territorial units 

can be characterised with specific production site attributes, which allows the production of locally specialised, 

unique crops (Harsányi 2004). 

2. 6.1. Assessment of agricultural land use 

Agriculturally utilised areas faced a multilateral change during the last century in Hungary. It is a general 

tendency that due to the establishment of infrastructural facilities – especially during certain periods of the 20th 

century – the size of agriculturally utilised areas significantly decreased. In 2002, 83.1% (7,732,000 hectares) of 

the total area of the country (9,303,000 hectares), used to be arable areas. During the last 50 years, cultivated 

land decreased by 9.8% compared to 1950, while the proportion of areas withdrawn from cultivation increased 

by 215.8%. Currently, 75.9% of the cultivated land (5,867,300 hectares) is under agricultural cultivation. 

4,515,500 hectares are plough-land, this is almost the half (48.54%) of the total area of the country. Almost 50% 

of this has excellent agricultural potential, its suitability for agricultural production is above average, however 

approximately 10% of it is located in environmentally sensitive areas. The current production level is extensive 

farming, which – considering the Hungarian Agricultural potential – is far from being advantageous (Harsányi 

2004). 

The change of distribution of land by land use types and the composition of field sowing structure indicate the 

transformation of our agriculture. During the period between 1950 and 2002, the changes can be seen annually, 

starting from 1994. In the course of the EU accession negotiations – during the elaboration of the quota system 

related to the Hungary – the period of 1996-2000 was the most determining. 

Agriculture reached its peak in the second part of the 1980s, when a very high technological level production 

was carried out, which should be achieved again and further developed in the future in conformity with the CAP 

of the European Union 

(Harsányi 2004). 

Analysing the distribution of land by land use types and its change during the 1950-2002 period, the 20% 

reduction of agricultural area is a visible change, which is mainly the result of the loss of significance of plough-

land and garden utilisation. The proportion of agricultural land from the total area was 79.3% in 1950, 69.6% in 

1989 and is decreased to 63.1% by 2002. The rapid increase of the proportion of areas withdrawn from 

production reflects the reduction of arable areas. The total territory of such areas was 728,000 hectares in 1950, 

then 1,067,500 hectares in 1989 and 1,571,000 hectares in 2002, namely their proportion changed from 7.8% to 

11.5% and finally 16.9% respectively. These proportions show the significant reduction of arable land. Despite 

the decrease during the last decade, the proportion of agricultural areas (plough-land, garden, orchard, vineyard, 

grassland) is still remarkably high, more than 60%. Amongst the European countries only Denmark is close to 

this proportion, elsewhere the share of agricultural areas is around 50%. The territorial proportion of agricultural 

areas in Hungary exceeds the average of the EU-15 by 23%. During the last 50 years, the area of plough-lands, 

grasslands, and gardens continually decreased and the area of forests, reeds and withdrawn areas increased at a 

similar degree (Figure 12) (Harsányi, 2004). 
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The area of plough-land was 4,515,000 hectares in 2002, it decreased by 2.2% compared to 1989. However, 

comparing it to the 1950 data, the change is significant 18% (1,003,000 hectares). In spite of all that the plough-

land area of Hungary exceeds the average of the EU-15 by 20%. 

In the case of gardens, if the data of the last 13 years is compared to the data of 1989, it is clear that the area of 

gardens decreased to one/third of the original. Significant amount of areas of the garden land use type has been 

turned into internal zones, and large areas have been transferred to the withdrawn areas. The reason is that the 

infrastructural investments and the agglomeration of large cities expanded onto these areas. Its proportion in 

terms of the total territory is 1.1%. Comparing the data of 1950 and 2002, there are no significant changes, but 

there was a 247,000 hectares decrease between 1950 and 1989, which can be explained by the change of the 

ownership system. The comparability of the data is distorted by the fact that between 1992 and 1994 gardens 

had to be recorded as withdrawn areas (Harsányi 2004). 

There is no significant change in terms of the area of orchards when comparing data of 1989 and 2002; its 

proportion of the total area is only 1%. However, during the above period the change of conventional trees to 

plantations suitable for intensive production has been carried out. Compared to the middle of the 20 th century, 

the increase of orchard areas is significant, in 1996 it was 65% more than in 1950 (Harsányi 2004). 

In the vineyard land use type there was a 45,700 hectares decrease compared to the situation before the change 

of the political regime in 1989. This involved mainly vineyards operating under unfavourable economic and 

production conditions. In this land use type, there is a major decrease compared to 1950, its area was less by 

130,000 hectares in 2002. 

The size of the area involved in the grassland land use type decreased by 122,500 hectares which is a 10% 

decline. Similarly to the garden land use type, this can be explained with the increase of the proportion of 

withdrawn areas. Compared to 1950, there is a decrease, which is the result of the structural changes of livestock 

farming (Harsányi 2004). 

Comparing the 2002 situation of the forest land use type to the period before 1989, it is clear that there was a 5% 

increase as a result of the forestation programmes; the ideal utilisation form low quality soils is forestation. 

Compared to the 1950 data there was a 600,000 hectare increase by 2002 within the forest land use type. In 

Hungary, the total area of forest is 16% below the average of the EU-15. 

The area of fish-ponds significantly increased compared to 1950. Following the change of regime, a fish-pond 

creation programme has been realised. This development has stopped during the middle of the 1990s as a result 
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of the unfavourable economic conditions, therefore the area of ponds in 2002 is the same as it has been in 1997. 

(Harsányi 2004). 

In terms of the total territory, the proportion of withdrawn areas was 7.8% in 1950, 11.5% in 1989 and 16.9% in 

2002. Since 1950, this land use type has doubled its proportion, which is explained by the growth of 

agglomerations. The land use type based utilisation and distribution of arable land is substantially influenced by 

the geographic and climatic conditions (Harsányi 2004). 

3. 6.2. Land use based on organisational forms 

Land use and ownership in Hungary has been changed during the last fifty years as a result of three land reforms 

which have been contradictory in terms of their objectives and consequences. These changes limited the 

harmonised development agriculture, ownership and land use, which is currently a protected and supported 

feature of the agricultural management of the EU member states. During the last half century, Hungarian land 

use has been characterised by a mixture of different ownership forms and the separation of ownership and land 

use (Harsányi 2004). 

Before the change of regime, 31.8% of the land was owned by state farms and enterprises, 61% by cooperatives, 

and 7.2% by sole and auxiliary farms. The land use of state farms, sole and auxiliary farms involved state owned 

and private property as well. In the case of cooperatives ownership and land use were separated, it was based on 

state-owned (3.8%), cooperative owned (61.1%) and private property lent for use (35.1%). 

The objective of the change of regime was to fundamental transformation of the ownership structure and the 

restoration of private property. As a result of the changes, 86% of the arable land is currently privately owned. 

12% of the arable land is leased by enterprises from the state, (for example nature protection areas, natural 

parks) and 2% is owned by transformed cooperatives (Harsányi 2004). 

Detailed analysis of the current land use is allowed by the overall agricultural census which is done in every 10 

years. The census – in conformity with the EU practice – excluded farms from the analysis which are below the 

minimal value of the statistical farm size. This explains the difference between the data of the land statistics and 

the census. 

In 2002, 54.8% of the total productive area was used by sole farms, 8.3% by cooperatives, 36.9% by companies. 

Sole farms operated on 4,237,200 ha, while companies on 3,495,200 ha. After 2000, the tendency is the increase 

of sole farms and agricultural companies and the decrease of cooperatives. 
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7. fejezet - 7. Definition of land, 
methods of land demarcation 

1. 

Land is a natural unity and synthesis of land constituting factors a (structure, terrain, climate, hydrologic 

network, natural vegetation) and the land creating, culture establishing activity of people. It is a geographic area 

unit, similar to which may exist on Earth, bit there no identical ones. Every land and landscape is an 

independent, unique individuality (Kertész 2003). 

Land classification has a long past both in Hungary and beyond. According to the theory of land classification, 

lands/landscapes have to be built from the smallest natural geographic area units, ecotopes, which means that we 

can reach higher levels of hierarchy and higher dimensions starting from ecotopes. 

It is interesting that although land classification is carried out in medium or small scale – so most of the authors 

use the deductive method of land classification (starting from larger units towards smaller ones) – some of the 

authors recommend land classification to be carried out with the inductive method, starting from the smallest 

units (Finke 1994). If this method is followed, it is clear that the smallest homogenous units can gradually be 

united into larger level units, and consequently the largest units can be reached. The creation of the land 

classification system can be achieved through the inductive system. On the contrary, the deductive system 

follows a morphographic (form describing) principle, supposing that identical morphographic attributes have 

identical landscape ecologic characteristics. If we consider the land classification of Hungary, we find that the 

classification of our large geographic areas was carried out on a morphographic basis; on small scale, 

morphography is the most important factor used for differentiation. 

There are opinions according to which only such land classifications exist which are used for a practical 

purpose, because land represents some sort of a land potential at the same time. There is no general land 

potential, the utilisation possibilities of land can only be assessed in terms of a specific aspect. The above 

opinion can be accepted if we carry out the separation of units with a practical purpose. However, beyond that 

there are clearly scientific, natural geographic aspect land classification as well, the creation of which does not 

consider any kind of practical aspects (Kertész, 2003). 

According to Leser (1991), during the execution of a land classification method lands are separated from each 

other, they represent types and they can be classified into a hierarchic system. Land classification is based on 

basic units which mainly reflect visually sensible land constituting factors (terrain, surface land material, soil 

surface waters, vegetation), and during the separation of which unique parameters can be taken into 

consideration (slope, soil moisture content, naturalness of vegetation). The method of land classification follows 

the principle of physiognomy (external, visible characteristics), according to which certain land constituting 

factors and features represent landscape balance without indicating it numerically. 

To demarcate a land or area, its subsystems have to be determined first. The ecosystem of the land is very 

complex, which is shown by the fact that the effects of land constituting factors are realised together, on the 

other hand this complexity is expressed through the territorial structure as well. This means that as a result of the 

joint effect of land constituting factors, homogenous territorial units can be separated (Kertész 2003). 

By applying systematic analysis, the land-ecosystem has to be divided into sub-systems. During this division 

process the principle of system-hierarchy has to be applied. There are functional relations amongst the sub-

systems of land-ecosystem, which also operate on the basis of a hierarchy. 

Hereinafter, the structure of land-ecosystem and its division into subsystems will be introduced (Kertész 2003). 

The issue of demarcation is a general spatial science and also a geographic-methodical problem. The boundaries 

of objects are basically set arbitrarily, but this step is necessary in order to separate for example small landscape 

areas. The setup of the border is arbitrary only in a sense that a boundary which separates two small landscape 

areas can be set anywhere within a stripe. Changing the scale narrows and widens this stripe. 

It is important to decide if two bordering territorial units are on the same hierarchical level or not. The 

dependent or superior relationship is determined by the nature and direction and territorial appearance of these 
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attributes. This might seem to be very theoretical; but it is still a serious practical issue, because concrete 

landscape boundaries have to be set based on the above principled position (Kertész 2003). 

In the course of studying the system of land classification, amongst the small landscape units which are parts of 

medium and large landscape units, there are many similar ones. The lower the analysed hierarchical level is, the 

closer this similarity gets. To some extent, large landscape units are also similar, for example the Great Plain is 

similar to the Kisalföld (Small Plain). On the level of medium landscape units, this similarity is even more 

visible, because for example the Danubian plain and the Drava plain are very similar to each other. The largest 

similarity can be experienced on the level of small landscape units. There is of course a demand for the 

characterisation and determination of this similarity. This is served by landscape typology which – according to 

its name – explains this similarity by defining landscape types. Landscape types can be defined as areas 

consisting of closely related, homologous, ecological landscape cells or their groups (Pécsiet al., 1972). A 

landscape unit usually consists of more, linking landscape types. 

German literature has dealt with his theoretical issue a considerable amount (Richter 1967, Finke 1994, Leser, 

1991 etc.). They distinguished land classification and land order (landscape hierarchy). The two notions of 

course have a close relation. 

According to the definition of Leser (1991) land order is the method of separating such territorial units which 

are situated on different levels of the geographic and ecological dimension and which have geographically 

homogenous ecological functional units, namely which have specifically characteristic material and energy 

balance. In the course of the determination of land order we start out with landscape ecological basic units, 

which are determined inductively, by carrying out contentual characterisation with the help of soil water balance 

and soil and vegetation as landscape ecological main parameters and with the application of additional 

landscape balance characteristics. The balance of material, energy flow or traffic is calculated in terms of 

topological units (Kertész 2003). 

Land classification and land order cannot be mixed according to Leser (1991), if the two approaches are clear 

for us. Land classification deals with spatial structure, while land order analysis the land-ecosystem. 

Subsequently the more common term ‟land type‟ will be used instead of the term ‟land order‟. 

The methodological essence of the determination of land type is the following: it is inductive, the structure of 

the systems starts with the smallest unit, so it is a bottom-up approach. However, in the case of land 

classification we start from the top. This means that for example the Great Plain is separated first, then the 

included medium landscape units, then so on until the small landscape units. It is possible to go further even 

until the smallest unit, which is the landscape cell, but this rather a theoretical option; in practice we are not 

interested in units below the small landscape units (Kertész 2003). 

In the course of the determination of land type, processes taking place within the territorial units have to be 

evaluated. The evaluation of processes mainly means landscape balance analyses – for example water balance 

regime analyses. The more detailed and deep the landscape ecological analyses of these relations have been, the 

less important the issue of land classification and the setup of landscape boundaries became. 

However, during the analyses of land classification the problem of boundary setup is in the centre, and the 

analysis of processes and balance issues played a minor role. The setup of boundaries is primarily carried out on 

a topographic basis (Kertész 2003). 

While landscape classification is a carried out mainly on geomorphologic – or more exactly physiognomic – 

basis, the determination of land type is done on landscape balance – or physiological – basis. 

According to the above, even the smallest details are important in the case of land type analyses, therefore they 

are carried out on large scales. The analyses are mainly carried out within the topic dimension. Land 

classification can be done with any scale – depending on the level or dimension of the unit we intend to deal 

with (Kertész 2003). 

During the separation of land types, the parameters of the ecosystem play the most important role, with especial 

regard to functional aspects and processes. We will be able to understand the exact meaning of this if we take 

look at the land type map of Hungary. The boundaries of land types are like stripes, because the limit of 

processes and functions is transitional even if it is set based on exact land balance calculations. The issue of 

boundaries – as usual – depends on the scale. Areas which are homogenous in terms of landscape ecology 

always have a central core and the area surrounding this core is set based on a raised issue or an analysed 



 7. Definition of land, methods of 

land demarcation 
 

 33  
Created by XMLmind XSL-FO Converter. 

practical problem. In the case of land classification the boundaries of land units are exactly set being aware of 

the fact that this exact boundary is more or less arbitrary. (Kertész 2003). 

In the course of the setup of the hierarchic system of land types systems and sub-systems are defined, in the case 

of land classification the hierarchic territorial system of landscape is set up. 

Differences between land types and the system of land classification is shown in Table 8. 
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8. fejezet - 8. Productional (agro-
ecological) areas of Hungary 

1. 

Hungarian land classification is a hierarchical system: above small landscape units there are 35 medium 

landscape units (agro-ecological districts), and the medium landscape units constitute the large ones. Going 

upwards within the hierarchy, the extent of similarity decreases. In terms of the separation of large landscape 

units, even geographic researchers do not have an unanimous opinion. Therefor Láng and his fellow researchers 

(1983) separated seven large landscape units, while Pécsi and his fellow authors divided the area of the county 

to six (1989) within the National Atlas of Hungary (Figure 14). 
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Due to the size limitations of the curriculum, below the summarised and outlined description of the 35 medium 

landscape units can be read based on the work of Ángyán et al. (2004). 

Upper-Tisza area 

Situation, borders: Bordered by the national boundary from the north, east and south, by the Nyírség area from 

the west (Bodrogköz is a small landscape unit bordered by the Tisza and Bodrog rivers). 

Geological structure: Alluvial deposit (catchment area silt, clay), glacial loess structures in the Tiszahát area. 

The two andesite-based volcanic mountains are geological specialties: Tarpa-mountain (154 m) and Kaszony-

mountain (240 m). 

Terrain configurations: Perfect flatland filled by rivers. Rivers: Tisza, Szamos, Kraszna, Túr and Bodrog. There 

are flood proof terrace islands within the Bodrogköz and the Bereg-flatland. Oxbows, glacial swamp mosaics. 

The Ecsed-swamp used to be the largest unbroken swamp area (it has been damaged due to draining). 

Soil types: meadow river terrace soils and swamp soils within the river valley and flood areas (Ecsed-swamp, 

swamp mosaics of the Bodrogköz). 

Climate: Moderately cool – moderately dry climate district; precipitation: 600-650 mm (influence of the A 

Carpathian Mountains); number of sunny hours: 1850-1950 hours/year; prevailing wind direction: northeast-

north. 

Plant production: alfalfa, winter barley, rye, spring barley, wheat, maize, apple, plum, wild industrial crops 

(mainly in the catchment and flood areas of rivers). 

Livestock farming: intensive cattle and sheep breeding (significantly decreasing amount), type of agricultural 

production: cattle breeding, fruit production. 
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Land use: mainly medium quality plough-lands with smaller forests. 

Landscape damages and sensitivity: Increased flood and internal water threat, stone mining: Tarpa-mountain 

(currently stopped). 

Nyírség and Hajdúság 

Situation, borders: 

Nyírség: Beside the Duna-Tisza sand ridge, it is the second largest sandy area. Bordered by the Tisza river from 

the north, by the Tisza and Kraszna rivers from the east, by the national boundary and the Érmellék area from 

the southeast; bordered by the Hajdúság from the west without sudden transition. 

Hajdúság: Neighboured by the Hortobágy area from the west and the Large-Sárrét area from the south. 

Geological structure: 

Nyírség: Tisza-origin sand drift (mainly in the south) in deeper areas: catchment area silt, clay, peat), in 

peripheral areas and sporadically: loess cover. 

Hajdúság: infusion loess, loess deposit, - sporadically flood deposit. 

Terrain configurations: 

Nyírség: Sandy areas divided by water streams and deflation depressions (Hoportyó - 183 m, the highest point 

of the Great Plain) Nyír-waters – small water streams between the sandy hills. 

Hajdúság: slightly wavy loess plateau divided by old river valleys. Two small water streams: Tócó and 

Kondoros just outside Debrecen. On its western periphery: Ny-i peremén: Eastern Main Canal. 

Soil types: 

Nyírség: North: brown soils, brown forest soils, meadow soils (Rétköz); South: sand drift, humic sand soil, 

meadow river terrace soil, swampy meadow soil. 

Hajdúság: lime coated chernozem (dominantly), sporadically: meadow chernozem, meadow solonetz. 

Climate: Moderately warm – moderately dry climate district; precipitation: 550-600 mm; number of sunny 

hours: 1950-2000 hours/year; prevailing wind direction: northeast-north. 

Land use: 

Nyírség: low quality plough-land; significant forest areas (sand fixation – acacia), forest and black pine 

Hajdúság: medium and good quality 

Plant production: 

Nyírség: mixed forage crops, rye, tobacco, sunflower, potato, cabbage, onion. Significant apple production 

(market loss, variety degradation) 

Hajdúság: maize, wheat, sugar beet, bean, pea 

Livestock farming: 

Nyírség: cattle and pig breeding 

Hajdúság: intensive pig breeding, significant sheep population, recorder horse population 

Landscape damages, landscape sensitivity: Deflation (even in the Hajdúság. Reason: large-plot farming, lack of 

trees); draught potential; secondary salinification; sand mining (Nyírség) 

Central-Tisza area 
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Situation, borders: 

Bordered by the Tisza-river from the north and west; by the Hajdúság from the east; by the Kőrös river and its 

flatland from the south. 

Geological structure: Until the regularisation of rivers, it used to be part of the Tisza catchment area. The loess 

cover is the thickest on the Szolnok loess plateau (1-3 m). Within the area of the Upper-Jászság, in the 

foreground of the Mátra Mountain there is a talus slope. Thick, glacial river deposit within the area of the 

Nagykunság (mainly sand and loess), on the deeper areas, silt-clay. There is thermal water and natural gas 

within the deep layers. 

Terrain configurations: Very small level differences. There are constant surface waters and periodically flooded 

areas in certain regions (Hortobágy). The area of Tiszafüred: hilly area. East from Szolnok the Szolnok loess 

plateau can be found. River valleys (the old parts of the Tisza river (Kakat-ér) are characteristic. The Upper-

Jászság is a slightly wavy landscape, formed by water and wind. 

Climate: Moderately warm – dry climate district with continental extremities. Draught potential. Precipitation: 

510-560 mm; Duration of sunny hours: 2000-2050 hours/year. 

Soil types: Meadow river terrace soils, meadow chernozem on higher loess ridges, lime coated chernozem, 

steppe meadow solonetz, solonetz meadow soils (Hortobágy). 

Agriculture: Winter wheat, malting barley, sugar beet, forage crops, rice (significant sowing area decline), low 

amount of forest cover, pasture farming, small livestock population – rich shepherd culture. 

Landscape damages, landscape sensitivity: 7000 hectare bombing area; landscape destructions of the 1950s (rice 

plants, ploughed ancient grasslands, afforestation of improper species; rehabilitated swamps (Jusztus, Fekerét); 

increasing flood and internal water potential (Tisza, Zagyva, Tárna floods) expanding secondary salinification, 

the rapidly receding water level of the Zagyva river during summers; degraded areas (brick factory mine lakes)); 

drained wetland habitats (cereal programme); lack of trees 

Berettyó-Körös area 

Situation, borders: The lowest situated medium landscape unit of the Tiszántúl. 

Neighboured by the Hortobágy and Hajdúság from the north, by the Körös rivers from the south, by the national 

boundary from the east, and the Nagykunság from the west 

Geological structure: It is based by the stones of the Pannon-sea. During the ice-age fluvial deposit settled onto 

that. The Tisza river used to flow within the Érmellék; later this area became the catchment area of the Körös 

rivers and the Berettyó river. There is a considerable amount of natural gas within the area. In deeper areas: river 

basin silt, in higher areas (Szeghalom, Füzesgyarmat, Kornádi) infusion loess. 

Terrain configurations: Used to be the largest unbroken swamp area of Hungary (Nagy-Sárrét = swamp area of 

the Berettyó, Kis-Sárrét = swamp area of the Körös rivers). IT is a strongly sinking area. (4-5 mm) during 50 

years. Elevation above sea level does change only 1-2 meter. The landscape changed fundamentally during the 

flood and internal water defense constructions. Abandoned basins, swamp mosaics. 

Soil types: Meadow clay soils, steppe meadow solonetz, swamp soil (drained and plotted swamp soil), river 

terrace soils, meadow soils. 

Climate: Warm-dry climate district, precipitation: 550-570 mm/year; duration of sunny hours: 2000 hours/year; 

increased draught potential; prevailing wind direction: northeast. 

Agriculture: Due to the hard soil, periodic deep tillage is important. Significant bread crop cultivation (mainly 

wheat). Partly: maize, sunflower, rapeseed, rice (currently its sowing areas is decreased due to market reasons), 

cereals. 

Intensive cattle and pig breeding, significant sheep population. 

Landscape damages, landscape sensitivity: Regular internal water threat. Flood defense – emergency reservoirs. 

Increasing secondary salinification. 
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Körös-Maros area 

Situation, borders: 

Bordered by the Körös-area from the north, by the national boundary from the south and east, by the Tisza river 

on the west 

Geological structure: 2000-3000 m deposit of the Pannon sea (mainly sandstone). 4000 m deposit within the 

area of Hódmezővásárhely (natural gas, oil and thermal water). 

Terrain configurations: During the ice age: river deposit (ancient Maros river), the alluvial cone is covered by 5-

7 meters of loess. Long abandoned river basins, alkali flats are characteristic. Rivers: Hármas-Körös-Tisza-

Maros. There is a rich thermal water stock. 

Soil types: Meadow chernozem based on loess, lime coated chernozem, deeply saline soils, meadow soils. 

Climate: Increased draught potential: the number of hot days is the highest here in Hungary. Warm, dry climate 

district. Precipitation 530-570 mm/year, prevailing wind direction: northwest - northeast. Duration of sunny 

hours: above 2100 hours/year. 

Agriculture: The area is perfectly suitable for crop production (high golden crown value). Cereal production 

(large-plot wheat production), maize, sunflower, sugar beet, rapeseed, alfalfa, (previously hemp), green paprika 

and various vegetables: Mezőhegyes-Tótkomlós Makó - onion, Szentes – mainly greenhouse paprika. 

Livestock farming: intensive cattle and pig breeding, poultry breeding 

The area has very few forests. The scattered farms that used to be characteristic have almost disappeared. 

Landscape damages, landscape sensitivity: Flood and internal water threat, deflation damage due to the lack of 

trees and large-plot farming (mainly during spring). 

Lower-Tisza area 

Soil types: The most common soils of the area are meadow and river terrace soils, most of which are clayey and 

acidic. The most productive soils are chernozems, but their proportion is only 20%. Saline soils can also be 

found in deeper areas. 

Climate: The annual average precipitation is 540-560 mm, the duration of sunny hours is 2200 hours/year, its 

total heat is 3250-3300 °C. Both the duration of sunny hours and the amount of total heat is the highest in this 

area, which is very advantageous for the cultivation of cultures which demand warm temperature and sunlight. 

Plant production: winter wheat, winter barley, maize, sugar beet, sunflower, castor bean, pea, alfalfa, fibre 

hemp, broomcorn, ground paprika, onion. 

North Great Plain alluvial cone flatland 

Terrain configurations: Its surface is slightly wavy with slight slopes and it is divided by riverbeds. 

Soil types: Besides the prevailing chernozem soils, meadow, solonetz meadow, meadow chernozem soils also 

have a significant proportion. The landscape is a transitional area between the landscape units of the mountain 

and the Great Plain. 

Climate: precipitation 550-570 mm, the total amount of sunny hours during the summer term is 1420-1470 

hours, its total heat vale is 3050-3150 °C. 

Land use: Field cultivation is the most important in terms of agricultural land use. 

Plant production: Winter wheat, maize, sugar beet, tobacco, potato, cereals. Due to its southern exposure, the 

area is perfectly suitable for grape and fruit production. 

Duna-Tisza area, Bácska flatland and Danubian flatland 

Situation, borders: 
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Bordered by the Gödöllő hills from the north, by the national boundary from the south (the are goes on through 

the boundary as well), by the Danube from the west, and by the Tisza river from the east. 

Geological structure: Danubian origin sand and silt, partly the catchment area silt of the Tisza river, and there is 

the Bácska loess plateau on the south. There are large natural gas fields on the southern parts of the area (Szánk, 

Zsana, Ollés). 

Terrain configurations: Triple gradation within the south-west segment. (because of the sand ridge between the 

two catchment area planes). 

Soil types: Mainly sand soil, with sand drift mosaics, saline soils: solonetz (Apaj-puszta), solonchak, meadow 

soils, lime coated chernozem (Bácska). 

Climate: Warm-dry climate district. Prevailing wind direction: northwestern. Precipitation: 500-550 mm. High 

sunlight duration: 2000-2100 hours/year. The maximum of annual sunny hours have been measured in 

Kecskemét in 1950 (2496 hours). 

Agriculture: 

• Cereals (sorghum, panicum, rye); vegetables (greenhouse production): Kalocsa (paprika); Foktő (herbs and 

spices) 

• Fruit cultures: Kecskemét - Nagykőrös – Cegléd: apricot, sour cherry), Szeged - Szatymaz (peach). 

• Grape culture: following the phylloxera in the 1890s, vine-stock planting on sand. 

• Forestation on sand (forest and black pine, acacia, poplar). 

Landscape damages, landscape sensitivity: Increases deflation threat; on the northern areas: ballast digging 

(Kiskunlacháza) mining holes; dangerous reduction of ground water: (8-9 m during 10 years within the areas of 

Hajós - Bácsalmás, reason: water use (annually 35 million m3 – greenhouse production). 

Mezőföld 

Situation, borders: The Mezőföld is the enclosed area of the Great Plain within the Transdanubian. It is bordered 

by the Transdanubian Mountain on the north, the Danube from the east, and the Sió valley from the south. 

Geological structure: Sand drift, loess and loessy deposit. The loess cover has the highest thickness here (Paks, 

42 m) 

Terrain configurations: Wavy surface loess plateau divided by water streams. Waters: Danube, Sárvíz, Sió. 

Soil types: Excellent productive soils, high golden crown value. Lime coated chernozem, brown soils, humous 

soils, meadow chernozem. Within the valley of water streams: plain meadow soils. 

Climate: Moderately warm, moderately dry climate district. 

• Precipitation 500-550 mm 

• Sunny hours: 2000-2050 hours/year 

• Prevailing wind direction: Northwestern. 

Plant production: maize, wheat, sunflower, hemp, sugar beet, first-fruits and mixed vegetables, Cece, Tolna 

(paprika, vegetables) 

Livestock farming: intensive cattle and pig breeding, significant horse population, sheep-farming 

Landscape damages, landscape sensitivity: deflation (large-plot farming, lack of trees, tillage methods, slopy 

terrain). 

Drava flatland 
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Situation, borders: Situated between the Tolna hills and the Drava river. 

Geological structure: Danubian and Drava origin river deposit. 

Terrain configurations: Perfect flatland, catchment area islands, terrace islands. 

Soil types: Meadow river terrace soils, brown soils on the terrace islands. 

Climate: Precipitation: 650-750 mm; Sunny hours: 2000 hours/year; Prevailing wind direction: Northwestern. 

Agriculture: low and medium quality plough-lands, rich in forests, first and mixed vegetables, hybrid maize, 

cereals, intensive cattle and pig breeding. 

Landscape damages, landscape sensitivity: Flood and internal water threat. 

Kisalföld and West Hungarian peripheral areas 

Situation, borders: 

• The Kisalföld is the second largest plain area of Hungary. It is connected to the Slovakian plain. The 

Kisalföld is bordered by the Danube from the north (national boundary), the Transdanubian Mountain from 

the east-southeast, and the West-Hungarian peripheral areas from the west (national boundary). 

• The West-Hungarian peripheral area is an area overlapping the national boundary and sharply divided from 

the Kisalföld, situated in a north-south direction. 

Geological structure: 

• Kisalföld: the 1000-1500 m sea deposit of the Pannon sea is covered by a glacial, Danubian origin ballast-bed 

(200-400 m-es). 

• West-Hungarian peripheral area: crystallized limestone and marl layers are covered by a glacial loess layer. 

Terrain configurations: 

• Kisalföld: The Szigetköz is one of the most specific catchment area of Europe. Hanság: the second most 

significant swamp area besides the Ecsed-swamp. Fertő lake: The last steppe lake of Eurasia in the west. 

• West-Hungarian peripheral area: Sopron mountains, Köszeg mountains: (the Írott-kő is the highest point of 

the Transdanubian, 883 m). 

Soil types: 

• Kisalföld: Szigetköz (wiver terrace soils), Hanság (plain meadow soils, swamp soils. Rábaköz and peripheral 

areas: meadow river terrace soils, clayey brown forest soil. 

• West-Hungarian peripheral area: brown soils, meadow river terrace soils, pseudo-gley brown forest soils. 

Climate: moderately warm, moderately moist climate district; Precipitation: 550-800 mm; Sunny hours: 1850-

1950 hours/year; Prevailing wind direction: northern. 

Agriculture: 

Land use: medium quality plough-lands, forests. Plant production: wheat, barley, oat, maize, sugar beet, 

sunflower, fibre flax, mixed cereals. First and mixed vegetables. 

• Grape (Fertő lake area) 

• Livestock farming: intensive cattle and pig breeding. 

Landscape damages, landscape sensitivity: Results of too excessive drainage (disappeared habitats, desiccation); 

the change of the original course of Danube. 

Transdanubian hills 
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Situation, borders: The four hilly areas of the Transdanubian are classified among the Transdanubian hills: (Zala 

hills, Somogy hills, Tolna hills, Baranya hills. 

Border by the Kisalföld, the Transdanubian mountain and the lake Balaton from the north, the catchment area of 

the Danube from the east, the national boundary from the west and south. Natural boundary: the small landscape 

unit between the Mecsek and the Villány mountains. 

Geological structure: Deposits of the Pannon sea are covered by clayey, loessy layers. 

Terrain configurations: The area is divided by smaller wtaer streams. Main rivers: Drava, Mura, Zala, Kapós, 

Koppány, Principal-canal. 

Soil types: Pseudo-gley brown forest soils, clayey brown forest soils (Zala hills); brown soils, lime coated 

chernozem (Somogy hills); lime coated chernozem, clayey brown forest soils (Tolna hills); brown soils 

(Baranya hills); meadow soils within the valleys. 

Climate: Towards south the continental effect increases. Precipitation: West: above 800 mm (Atlantic and 

mediterranean influence); South: 600-700 mm, duration of sunny hours: West: 1750-1850 hours/year, East: 

2000-2050 hours/year; prevailing wind direction: northern 

Land utilisation: Zala hills and Somogy hills: significant amount of forests; the proportion of low and medium 

quality plough-lands is 50-50%. 

Tolna hills and Barany hills: less forests but large, high quality plough-lands. 

Plant production: 

Zala hills: mixed cereals, wheat, vegetables, chestnut; Somogy hills: wheat, maize, barley, vegetables; Tolna 

hills: wheat, maize, barley, vegetables; Baranya hills: wheat, maize, barley, vegetables. As a result of the land 

characteristics (low amount of arable land) garden-based cultivation is common. 

Livestock farming: Cattle and pig breeding, Zala hills: significant horse population. 

Landscape damages, landscape sensitivity: Small-Balaton (the mouth segment of the Zala river); Soil erosion 

(proportion of eroded areas is high); deep loess roads (Tolna hills); Natural protection problem: excessive 

feeding of acorn. Result: significant damage of forests). 

Transdanubian mountains 

Situation, borders: Constituted by the northeast-southwest direction block-mountains situated within the 

Transdanubian. Parts: Keszthely mountains, Bakony, Vértes, Gerecse, Visegrád mountains, Pilis, Buda 

mountains, Velence mountains 

Geological structure: 

• Limestone, dolomite and clay: Keszthely mountains, Bakony, Vértes, Gerecse, Buda mountains and Villány 

mountains 

• Volcanic stones: Visegrád mountains 

• Granite: Velence mountains 

Imporant separating hollows: Tapolca hollow with its famous volcanic cones (Szentgyörgy mountain, 

Badacsony, Szigliget, Csobánc, Somló), Mór valley (separates Bakony from the Vértes), Tata valley (separates 

Vértes from Gerecse), Pilisvörösvár valley (separates Pilis from the Visegrád mountain), Zsámbék valley 

(betweent the Buda mountains, Vértes and Gerecse), Zámoly valley (between Vértes and the Velence 

mountain). 

Terrain configurations: typical medium height mountains; 500-700 m height. The three most significant 

neighbouring waters: Danube, lake Balaton and lake Velence. Cave systems (Tapolca lake cave, Lóczy-cave, 

Abaliget dripstone cave, caves of Buda. 
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Soil types: Mostly rendzina soils, brown soils, clayey brown forest soils. In valleys and hollows: meadow soils, 

plain swamp soils. 

Climate: Diversified climate with huge differences. Precipitation: 550-800 mm (the most precipitation is in the 

Bakony), duration of sunny hours: 1900-1950 hours/year, prevailing wind direction: north-western. 

Land utilisation: Significant forest areas – forest management. Low and medium quality plough-lands at the foot 

of the mountains, in hollows and valleys. Historical vine districts: Balaton-highland, Badacsony, Csopak, 

Balatonfüred, Mór, Somló. 

Plant production: mixed cereals, wheat, maize, gardens. 

Fruit cultures: Érd, Törökbálint (peach), Balaton-highland (peach almond). 

Livestock farming: Intensive cattle and pig breeding, extensive cattle and sheep breeding in the mountains, 

significant sheep population (Bakony). 

Landscape damages, landscape sensitivity: Significantly eroded areas. (with the 30-70% destruction of the 

productive layer); Mining damages (surface mining, bauxite mining). 

Northern Medium Mountains 

Situation, borders: Medium sized mountains situated in northeastern-southwestern direction. Parts: Börzsöny - 

Cserhát - Mátra - Bükk – Zemplén mountains. 

Bordered by the national boundary from the north, west and south, by the Great Plain and the Ipoly river from 

the south. 

Geological structure: Consituted of volcanic stones and limestone. Börzsöny, Mátra and the Zemplén mountains 

are volcanic based mountains. Cserhát and Bükk are very mosaic structured (limestone, clay slate, volcanic 

stones). The largest continuous basalt plateau of Europe is situated within the northest part of the Cserhát. 

Terrain configurations: The mountains and hills are divided by riverbeds. Small landscape units closely related 

to the Norhern Medium Mountains: Gödöllő hills, Nógrád and Borsod hollow. Rivers: Danube, Ipoly, Zagyva, 

Tárna, Sajó, Hernád, Bodrog. It is connected to the Great Plain by talus slope. 

Soil types: Clayey brown forest soils are dominating and rendzina is an important soil type in the Bükk. In river 

valleys: meadow soils, at the foot of the mountains: chernozem brown forest soils. 

Climate: It has a very mosaic-like picture. Precipitation: 600-700 mm/year, duration of sunny hours: 1800-1950 

hours/year. 

Land utilisation: The largest amount of forest is situated here, (especially: Börzsöny, Mátra, Bükk and Zemplén 

mountains), forest management is the main sector. There are medium quality plough-lands in lower areas and in 

the valleys of rivers. 

Plant production: Mixed cereals, wheat, maize, sunflower, sugar beet. Börzsöny – Danube bend: raspberry, 

currant, blackcurrant. Fruit cultures: Mátra - Gyöngyös (peach, almond), Gönc (peach), Szomolya (cherry). 

Historical vine districts: Gyöngyös - Visonta: (Abasár, Verpelét, Markaz – white wines (riesling, tramini); Eger 

wine district: white and red wines (leányka, kékfrankos, bull‟s blood); Tokaj wine district: furmint, linden-leaf, 

Tokaji aszú. 

Livestock farming: intensive cattle breeding; extensive cattle, sheep and pig breeding in Bükk, Cserehát and the 

Borsod hallow significant sheep population in the Cserehát. 
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9. fejezet - 9. Land use character of 
agricultural areas 

1. 

Agro-environment management value of our landscape units and the related land use character is significantly 

different. This character can be well analysed by comparing the zonation base map and the base map of the 

Hungarian landscape cadastral. The land use determination of the geographic areas of Hungary is summarized 

by Figure 15. 

 

Sensitive areas are characteristic in the largest proportion (24-28%) in the Transdanubian mountains and the 

Northern Medium Mountains amongst the landscape units of Hungary. Agricultural determination and the 

highest proportion of intensive agricultural areas (63-75%) is mostly characteristic to the Great Plain and the 

Kisalföld (Ángyán 2001). 

Medium landscape units show even larger differences. While on our environmentally most sensitive medium 

landscape units (Aggtelek-Rudabánya mountains, Balaton-hollow, Tokaj-Zemplén mountains, Börzsöny, etc.) 

the proportion of protective determination areas is above 45% (46.5-70.5%), the basically agriculturally 

determined, highest agricultural potential areas the proportion of intensive agricultural areas is above 80%, 

while that of protective areas is around 0.1-2.9 %. The proportion of so called extensive agricultural areas is the 

highest in the Zala hills (78.7 %), in the Nyírség (74.4 %), in the Northern Hungarian hollows (74.4 %), the 

Upper Tisza area (71.8 %) and the flat land between Danube and Tisza rivers (70.5 %) (Ángyán 2001). 

Analyses on the level of small area units allow the even finer joining of the land use structure and the landscape 

development programme to the agro-environmental attributes and agroecological conditions. These data draw 

the attention to the fact that during the transformation of land use structures and the elaboration of new 

development programmes, different strategy should be followed on areas with different character. For the 

establishment of the agro-ecological adaptation on the level of small, medium and large landscape units, land 

use zone analyses can be important bases (Ángyán et al., 2001). 

Parameters of landscape units – based on the 2001 work of Ángyán et al. – is shown below. 

Danubian Plain 
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The Great Plain and within that the Danubian Plain contain areas suitable for intensive agricultural production 

above the national level proportion (58.2% and 50.5%), while the share of volatile, protective determination 

areas (4.7% and. 4.6%) is significantly below the national average. If the proportion of dual determination 

(extensive agricultural) areas is analysed, it is found that in terms of the total area of the Great Plain, its share is 

lower (37.1%) than the national average, while it is higher (44.8%) in the case of the Danubian Plain. Amongst 

medium landscape units, the proportion of agricultural areas is high in case of the Mezőföld (86.7%), the Bácska 

flatland (73%) and the Drava flatland (63.1%). Dual determination (extensive agricultural) areas have the 

highest proportion in the sandy areas between the Danube and Tisza rivers (70.5%), while protective areas 

appear on the Danubian flatland with the highest proportion (12%). 

Tisza Plain 

The Tisza Plain includes areas suitable for intensive agricultural production above the national level proportion 

(63%). The share of volatile, protective determination areas is 4.8% which is significantly below the national 

average. If the proportion of dual determination (extensive agricultural) areas is analysed, it is found that in 

terms of the total area of the Tisza Plain, its share is lower (32.2%) than the national average. 

Amongst medium landscape units, the proportion of agricultural areas is high between the Körös and Maros 

rivers (95.3%), the Hajdúság (93.6%) the lower Tisza area (78.8%), the Berettyó-Körös area (72.4%) and the 

North Great Plain alluvial cone flatland. Dual determination (extensive agricultural) areas have the highest 

proportion in the Nyírség (74.5%), while protective areas appear on the Central Tisza area (10.1%) and the 

Upper Tisza area (8.9%) with the highest proportion. 

Kisalföld 

The Tisza Plain includes areas suitable for intensive agricultural production above the national level proportion 

(75%). The share of volatile, protective determination areas is 1.4% which is significantly below the national 

average. If the proportion of dual determination (extensive agricultural) areas is analysed, it is found that in 

terms of the total area of the Kisalföld, its share is significantly lower (23.7%) than the national average. 

Amongst medium landscape units, the proportion of agricultural areas is high in the Komárom-Esztergom 

flatland (88.5%) and the Győr-hollow (80%). Dual determination (extensive agricultural) areas have the highest 

proportion in the Marcal-hollow (44.7%), while protective areas appear within the Győr-hollow (2.9%) with the 

highest proportion. 

West Hungarian peripheral areas 

The West Hungarian peripheral area includes areas suitable for intensive agricultural production significantly 

below the national level proportion (27.4%). However, the share of volatile, protective determination areas is 

11.6% which is above the national average. If the proportion of dual determination (extensive agricultural) areas 

is analysed, it is found that in terms of the total area of the West Hungarian peripheral areas, its share is 

significantly higher (61%) than the national average. 

Amongst medium landscape units, the proportion of agricultural areas is high in case of the Sopron-vas flatland 

(63.6%). Dual determination (extensive agricultural) areas have the highest proportion in the Zala hills (78.7%) 

and the Kemeneshát (53%), while protective areas appear on the Alpokalja (29.4%) and also the Kemeneshát 

(24.7%) with the highest proportion. 

Transdanubian hills 

The Transdanubian hills include areas suitable for intensive agricultural production above the national level 

proportion (51%). The share of volatile, protective determination areas is 13.5% which is also above the national 

average. If the proportion of dual determination (extensive agricultural) areas is analysed, it is found that in 

terms of the total area of the Transdanubian hills, its share is somewhat below (35.6%) the national average. 

Amongst medium landscape units, the proportion of agricultural areas is high in case of Outer-Somogy (87.5%), 

the Mecsek and the Tolna-Baranya hills (65.8%). Dual determination (extensive agricultural) areas have the 

highest proportion in Inner-Somogy (65.3%), while protective areas appear in the Balaton-hollow (63.4%) and 

also Inner-Somogy (20.5%) with the highest proportion. 

Transdanubian Mountains 
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The Transdanubian Mountains include areas suitable for intensive agricultural production significantly below 

the national level proportion (30.1%). The share of volatile, protective determination areas is 28% which is 

significantly above the national average. If the proportion of dual determination (extensive agricultural) areas is 

analysed, it is found that in terms of the total area of the Transdanubian Mountains, its share is somewhat above 

(41.9%) the national average. 

Amongst medium landscape units, the proportion of agricultural areas is high in case of the Vértes-Velence 

Mountains (49.9%). Dual determination (extensive agricultural) areas and protective areas have the highest 

proportion in the Bakony area (47.9% and 36.1%). 

North Hungarian Mountains 

The North Hungarian Mountains include areas suitable for intensive agricultural production significantly below 

the national level proportion (19.4%). However, the share of volatile, protective determination areas is almost 

twice as the national average (24.3%). If the proportion of dual determination (extensive agricultural) areas is 

analysed, it is found that in terms of the total area of the North Hungarian Mountains, its share is significantly 

higher (56.4%) than the national average. 

Amongst medium landscape units, the proportion of agricultural areas is high in case of the Mátravidék (40.3%). 

Dual determination (extensive agricultural) areas have the highest proportion in the North Hungarian basins 

(74.4%) and the Visegrád Mountain (60.2%), while protective areas appear in the Aggtelek-Rudabánya 

Mountains (70.5%), the Tokaj-Zemplén Mountains (59.4%) and the Börzsöny (46.5%). 
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10. fejezet - 10. Assessment of agro-
ecological potential in Hungary 

1. 

According to dictionaries, ecology is ‟a branch of science dealing with the the research and exploration of the 

relation between flora/fauna and environment‟. Its task is the gaining accurate knowledge of the elements of this 

relation (system), revelation of its connections, establishment of the requirements of the material and energy 

flow taking place within them, exact and quantitative clarification of its mechanism. The thorough and detailed 

knowledge of the complicated interactions provides opportunity for the multilateral analysis of their spatial 

diversity, temporal dynamics, their sensitivity towards different effects and their variability. All these are 

essential requirements for the registration and prediction of the ecological (environmental) effects of different 

human activities (either already occurred or to be taken place), for the establishment and successful/effective 

control of the influencing possibilities of the existing interactions, all which are required and demand by the 

society for the assurance of proper or at least acceptable quality of life. The above broadest, original 

interpretation of ecology has been narrowed to natural ecosystems, even their specific types recently. During the 

same period especially in Europe, natural ecosystems have been and are affected by more and more, diverse, 

stronger and – depending on the human activity – direct or indirect anthropogenic influences (terrestrial, water 

and atmospheric ecosystems alike) causing different degree and direction changes which can be 

disadvantageous, desirable or even catastrophic for mankind and society (Várallyay, 2004). 

It is especially so in Hungary, because the majority of its not urban area (80% of the total territory) is not 

covered by natural or closely natural, but artificial ecosystems which are controlled to a different extent (planted 

forests and grasslands, plough-land and garden cultures, artificial wet habitats, etc.). (Figure 16). 

 

Every habitat-living organism combination which are knowingly influenced and controlled by human activities 

are agro-ecosystems. Agro-ecology deals with the knowledge of the environmental aspects of agro-ecosystems. 

The unharmed functionality of agro-ecosystems is primarily determined by their specific local parameters and it 

is expressed by the agro-ecological potential (Várallyay, 2004): 

• climate and weather of the air near to the surface 
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• geological structure and terrain, 

• soil conditions, 

• surface and underground water resources. 

The evolution, development, changes, material and energy flow, biological cycles, abiotic, biotic transport and 

transformation processes, functions, functionality, utilisation possibilities and preservation tasks of a given 

ecosystem are determined by these factors. 

So far there was only little attention dedicated to the multilateral ecological assessment of agro-ecosystems, and 

their complex analysis has only been attempted by the nation-wide programme ‟Assessment of the agro-

ecological potential of Hungary‟ (1978-1982) of the Hungarian Academy of Sciences (Várallyay, 2004). The 

objective and statement of the survey was the following: 

• what reasonably achievable plant production level is allowed by the agro-ecological parameters of Hungary 

by the 2000s and what consequences can be drawn from these potentials for long-term economic policy 

objectives 

• how can current production location parameters be better utilised for the sake of production improvement and 

cost reduction 

The estimation of how high maximum yields can be achieved with the parameters of natural environment and 

the genetic characteristics of plants, has been carried out in four steps (Láng et al. 1983): 

• a) The evaluation of the territory of Hungary according the agro-ecological factors 

Such territorial units have been intended to be chosen as the basis of the survey in which the ecological 

factors determining agricultural production can be considered homogenous. Finally, natural geographic 

medium landscape units have been chosen, the boundaries of which have been adjusted to the boundaries of 

the public administration boundaries of villages. Thus the territory of the country has been divided to 35 agro-

ecological districts, in which meteorological parameters have been considered homogenous. The 35 districts 

have been further divided and 205 soil mosaics have been distinguished based on the 31 soil types that can be 

found in the country. These mosaics were the basic units of the survey and the calculations. However, the 

districts have not been considered production areas. In the scope of the programme and based on the soil 

parameters determining production location attributes the 1:100,000 scale soil map of the country has been 

produced, for which every available natural geographic and pedological information has been utilised, as well 

as the soil maps of Lajos Kreybig. Soil parameters were indicated on the map with an 8-digit number. For the 

characterisation of climatic conditions, temperature, moisture and radiation parameters have been taken into 

consideration, in the form of monthly (average or sum), or cumulative values which are illustrative of periods 

important for floral development (Tar 2008). 

• b). Yield prognosis of plant production 

The most detailed prognosis has been created for plant production. The analysis dealt with how high yields 

could be achieved with the available natural-environmental factors if the best technology available at the time 

of the survey would be utilised generally by the year 2000. The surveyed plants were: wheat, rye, winter and 

spring barley, rice, maize, sugar beet, potato, sunflower, pea, soybean, alfalfa, red clover. The main basis of 

the prognosis has been a feedback expert prognosis based on a written-oral interview, supported by the 

genetic prognosis of plant breeders, the results of the trial field network, the statistical analysis made of the 

yield results of the past, etc. The prognosis has been created in the case of every involved plant for 35 

ecological districts, 3-5 soil categories per district and 4 climatic year types. Some expert groups evaluated 

the yield improving effect of melioration and irrigation. 

• c). Determination of a sowing structure in conformity with social expectations and objectives 

• d). Creation of additional surveys 

The calculated average yields provided proper information about the ratios of the potential difference between 

the certain districts and ecological mosaics. In the course of the analysis the authors stressed that the yield 

improving effects of natural characteristics do not assert themselves automatically, the favourable change of 

social and economic factors is also necessary for that (Tar 2008). 
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This program did not face unanimous support, and its agro-ecology title has been debated mainly by theoretical 

ecologists. However, its justification and social necessity have been immediately confirmed by everyone. 

Domestic ecology only moderately acknowledged two – hardly debatable – axioms (Várallyay, 2004): 

• agro-ecology is also ecology; agro-ecosystems are also ecosystems; produced crops and their environment is 

also a living organism combination (therefore their observation is the part ecology), only the degree and 

method of their controlled nature is different; 

• one of the basic elements of agro-ecology, the water stored in soil is also water, which has a determining 

effect on the entirety of water management, the amount and quality of our surface and underground water, 

their spatial distribution and temporal dynamism. 

The role of agro-ecological systems became multilateral during the last couple of decades. Previously the 

objective was only the production of food, forage, industrial raw materials and energy resources, namely 

biomass production. The environmental and social welfare role of agro-ecological systems (formation of 

aesthetic landscapes, regulation of carbon circulation reduction of water management extremities) has become 

more valuable only much later (Várallyay, 2004). 

Based on the above and for the scientific establishment the unharmed and operation without side-effects of agro-

ecosystems) the Agro-ecological Research Programmes has been created. Its objective is the assessment of the 

parameters of ecological systems, detailed analysis of environmental connections, characterisation and accurate 

mapping of material and energy flow, exploration of regulation possibilities, and the elaboration of alternatives 

and recommendations. Important preliminaries of the programme were some publications and documents of the 

Hungarian Academy of Sciences (Assessment of the agro-ecological potential of Hungary, Water management 

framework plans, National Atlas of Hungary and scientific publications including agro-ecological parts). One of 

the important tasks of the Agro-ecological Research Programme is the synthesis of previous research 

experiences and the innovative processing and analysis of available data. According to the above, the main 

research areas are represented in Figure 17 (Várallyay, 2004). 

 

The first group of results is constituted by so called status evaluations. The effect of climatic elements on the 

material flow of agro-ecological systems and the influence of plants on air near to the surface have been 

analysed. It has been found that annual precipitation sums show a large spatial variability and temporal 

fluctuation, in which a decreasing annual average amount trend can be observed. The category system of the 

water management parameters and water balance types of Hungarian soils has been elaborated and based ont hat 

thematic maps have been made (internal water threat, draught sensitivity) (Várallyay, 2004). 
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The next group of results is the mapping of the agro-ecological consequences of environmental factors. The 

effect of heat conditions on the starting growth of cereals (winter and spring wheat, rye) has been surveyed. The 

change of the biomass volume of 12 varieties has been analysed as a function of water supply. Decreasing water 

supply reduced biomass yield in the case of every variety; this effect was counterbalanced by the genetic 

potential in one case only. Clear correlation has been found between the precipitation sum and the amount and 

quality of wheat yields. Connection of the spread of weed species and weather was also observed: in draughty 

years the emergence of deep-rooted, aggressive water consuming, draught tolerant weeds was recorded. The 

effect of different CO2-treatments (increased CO2, increased CO2 + nitrogen supply, increased CO2 + water 

supply) on the biomass yield, species composition and carbon balance of grass was observed on agriculturally 

valuable loess-based grassland. The mixing proportion of increased atmospheric CO2 is able to improve dry 

matter production only with proper nitrogen supply. The treatments changed the species composition towards 

the dominance of non-papilionaceous diphyllous plants. The forest cover degree of Hungary was also observed; 

it has been continuously increasing since 1950, but it will only reach 1950 the European average of 26% in 2035 

(if the planned annual increase is realised). There were insect population dynamics research activities related to 

the topic of weed control, in order to elaborate effective preventive protection methods (Várallyay, 2004). 

The third result group was the survey of the effects of interventions into the material flow of agro-ecological 

systems, including tillage, water and nutriment supply. In terms of soil compaction, ploughing proved to be the 

most advantageous; however the upper 0-10 cm layer of the soils was dried by this tillage method. For this 

regard, harrowing and loosening were the most favourable methods. It has been found that the harmful effect of 

ploughing are not detectable in the deeper soil layers, because the loose upper layer protected them from 

becoming dry. The effect of tillage treatments on utilisable soil moisture and actual water stock has also been 

analysed. It has been found that the utilisable water storage area of the soil (mainly in the upper layers) would be 

capable of absorbing a significant amount of additional water (Várallyay, 2004). 

The last group of results is related to the topics of regionality and biodiversity. Thematic soil maps have been 

created from the seven large landscape units of Hungary, on which the agro-ecologically most important soil 

parameters (genetic type and sub-type, pH and lime condition, physical soil type, water management category, 

organic matter stock) and the degradation regions of large landscape units have been visualised. Analyses 

concerning the biomass production potential agro-ecosystems gave been renewed. It has been found that large 

landscape unit-level breakdown is not sufficient for such or similar analyes, because heterogeneity within large 

landscape units might distort the differences between them (Várallyay, 2004; Hidy, 2010). (Figure 18). 
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11. fejezet - 11. Landscape 
management 

1. 

It is characteristic to the current practice of agricultural activities that in order to maximize yields, every 

technological, biological possibilities are utilised, including the intensive use of natural resources (landscape and 

ecological diversification, soil, water, genetics, etc.). This intensive use results in numerous well-known local, 

regional and global environmental problems. The most important is that the condition of the used natural 

resources is continuously degrading and their renewal rate is below the required extent. The most important 

symptom is the breaking of the functional order and operational characteristics of the landscape (transformation 

of spatial structure, erosion, degradation of soil quality, harmful chemical use). The unified renewal of 

landscape and its components is only possible with the the total restoration of the operability of the system. 

It can be laid down as a fact, that in the case of landscape management, there was less intervention into the 

natural conditions then in the case of farming. Therefore, expenditures area also less, but profitability is reduced 

as well. However, the environmental conditions of the given landscape improve, societal usefulness increases 

(Mozsgai, Podmaniczky 2012). Landscape management is such an activity which – being different from 

conventional farming an management methods – provides subsistence for the residents of the landscape with 

preserving the natural habitats and landscape. 

 

Thus, landscape management is a sustainable farming method, which keeps the interests of environmental 

quality, landscape characteristics and biodiversity in mind, and which utilises the landscape potentials 

reasonably and rationally, by preserving the values of the landscape (Juhász, 2004). 

2. 11.1. Basic values and content 

From landscape management and sustainable, multifunctional agriculture the following performance is expected 

(Ángyán, 2003): 

• valuable, chemical residue-free, healthy and secure food, forage and other products; 

• energy saving utilisation of non-renewable raw materials; reduction and avoidance of environmental pressure 

on soil, water and air; preservation of biodiversity; preservation of the cultural, agricultural values of rural 

areas; assurance of employment and acceptable income for most of the residents. 
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For the fulfilment of these tasks, industrial, high fossil energy demanding, strongly chemicalized, mass 

production and capital return oriented farming is not suitable. Multifunctional agriculture which is embedded 

within the eco-social market economy, requires solutions which are different from that of the strongly 

chemicalized, industrial system (Ángyán, 2003). 

It is not enough to improve the technology of the strategy and system used until now; a new strategy is required 

and solutions/systems providing a practical implementation frame for that. This new strategy is the so called 

multifunctional agriculture, environmental and landscape management, the ‟old-new‟ European agricultural 

model, the tasks of which can be classified into two groups. These tasks are the two basic pillars of agriculture. 

The first (productional) pillar means basically productional tasks governed by the market, which include – 

beyond the production of food – the production of non-food products (renewable raw materials, energy 

resources, etc.) as well. The second (eco-social) pillar includes the environmental, social, employment and 

cultural tasks related to landscape and the land itself (Ángyán, 2003). 

The functions of the second pillar result in such non-importable public goods (food security, tending of the 

landscape, preservation of biodiversity, preservation of social and biological habitats, maintenance of the 

ecological infrastructure, ecological stability, population upkeep, employment balance, assurance of the basis of 

tourism, preservation of traditional, rural values, etc.) the creation of which cannot be regulated by traditional 

market tools and prices. These have an increasing role within the maintenance of the societies and 

environmental balance of rural areas, therefore these agricultural performance have to be financially rewarded 

by the society (Ángyán, 2003). 

3. 11.2. Most important characteristics 

The basic principle of this system – environmental and landscape management, multifunctional, long-term 

sustainable agriculture – opposed to the independence principle of the industrialised system is environmental 

adaptation, which means that land is used for the most suitable purpose with an intensity which it is able to bear 

without damage. Based on the knowledge of the evolution of living organisms it is sure that – just like in nature 

– those systems survive, which are able to adapt to the spatially and temporally changing conditions as good as 

possible (Ángyán, 2003). 

During the centuries of development of agriculture, those systems have been selected which are best fitting to 

environmental conditions. If the objective is long-term sustainability than global agriculture should not be 

standardized, but local systems that have been selected as a result of centuries of selection should be supported, 

their further development should be helped. 

Local adaptation, the use of local resources is not only rational ecologically or social-regionally, but 

economically as well, if economic policy is able to properly manage ecological aspects and local natural, social 

and cultural resources. 

The criteria and important parameters of environmental and landscape management which are in conformity 

with the above basic principle and approach can be summarized as follows (Ángyán-Menyhért, szerk.; 2004). 

During farming – according to the adaptation principle – economic, environmental, social and regional functions 

of the used space are taken into consideration, and such systems are applied which have the highest total 

efficiency in these three dimensions. All three fields and dimensions have an important role in these systems, 

but their individual importance changes based on the what sort of area landscape is in question (high agricultural 

production potential, less sensitive, low unemployment pressure or small production potential, environmentally 

sensitive, having social and regional disadvantages. 

It does not adjust the space to the demands of the selected function, but it looks for and applies activities, 

farming methods and systems which conform to the local attributes of the area or the landscape. For that it uses 

and considers century-old local traditions, conventional methods, locally specific solutions, local natural 

conditions, and the interests and ambitions of local people and communities. It uses diffuse, small scale, 

solutions the size of which adapts to the parameters of the landscape, and it is based explicitly n local resources, 

local value creation, the participation of local workforce and communities. It tries to minimize external, artificial 

resource inputs its transfer from outside the region, it only tries to supplement locally available natural and 

social resources with them to the necessary extent (Ángyán, 2003). 
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Its objective is to bring producers and consumers closer to each other, increasing the stability of the region, its 

internal independence, feeding security, and improving the relation of producers and consumers. 

4. 11.3. Basic elements and tools 

Amongst the basic elements and tools of this farming method the following are the ones which – integrated into 

a system – are able to produce high quality and ecologically proper amount of food and other products that they 

maintain the balance and biological diversity of environment and the local society: 

• spatial functions (environment utilisation with protection, production and consumption purpose), 

development of harmony aspiring land use and spatial structure, ecological harmonization of sectorial 

proportions; 

• reasonable scale farm and plot size selection, space structuring based on ecological, soil protection aspects, 

traditions, cultural ecology, landscape, aesthetical, economic, productional and technological aspects; use of 

agricultural ecosystems based on cyclic processes; 

• application of farming systems which preserve diversity, produce special quality and ensure employment; 

landscape and production site adaptation on the following fields: 

• elaboration of landscape-based farming structures, creation of landscape compatible biological 

fundamentals (plant species and varieties), their association and integration into the sowing structure and 

crop rotation (diversity instead of monocultures); application of an agro-technology differentiated by 

natural landscape units (tillage, soil protection, soil power management, fertilisation, sowing, plant 

treatment, plant protection, harvesting) which adapts to the different agro-ecological conditions as much as 

possible; 

• creation of harmony between the different ecological animal upkeep ability, vegetation production and 

animal population of landscapes; turning the rural population into farmers, use of farming systems based on 

local communities, workforce and values. 

4.1. 11.3.1. Diversity preserving farming systems 

Diversity is a fundamental requirement of balanced, long-term sustainable and environment preserving 

agriculture and harmonious environment and land use. The preservation of diversity has to cover the following 

areas (Ángyán-Menyhért, 2004, Varga, 1998; Csete, 2003): 

• biotope diversity, which finely structures space in conformity with the landscape character and also provides 

habitats for spontaneous species diversity; 

• diversity of natural species which means the spontaneously occurring plants animals which live within the 

given area; 

• diversity of agricultural species, namely the diversity of grown crops and bred animals, species, locally 

specific varieties; genetic diversity, namely the preservation of the gene pool ensuring survival through 

adaptation for life on earth. 

Preservation of the above forms of diversity can only be achieved, if the diversification of agriculture involves 

land use diversity (which means the diverse nature of farming sectors, land use types and forms), farm size 

diversity and farming system/intensity based diversity. Only those farming systems are long-term sustainable 

which include these main areas of diversity. These serve not only the balance of nature and the diversification 

demands of general human environment but they are also the fundamental components of farming (Ángyán, 

2003). 

Different farming systems are able to fulfil these requirements to a different extent. These – based on the 

estimation and evaluation of inputs and yields – can be classified into three groups (Ángyán, 1991). 

The most important outputs of industrial agriculture is product volume, average yield and income; less emphasis 

is put on product quality and the maintenance of the stability of ecological conditions is not included amongst 

the aspects of the optimisation of the system or it is at the last factor. 
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In the case of the biological (ecological) farming system, the most significant outputs are the stability of 

ecological conditions, product quality, and income. Average yield has only a secondary role, while product 

volume is not a significant factor. 

Integrated agriculture intends to fulfil both growth and stability demands, therefore it attempts to unite the 

elements of the two (industrial, energy intensive and organic, ecological) strategies into a compromised, 

transitional system (Ángyán, 2003). 

Although integrated farming might result in the significant reduction of diffuse environmental pressure and 

consequently in the improvement of its condition, this strategy can be considered a transition only towards 

ecological farming. Since integrated farming reduces diffuse environmental pressure (which is less visible than 

local pressure but its more dangerous than that) and since it integrates many important elements of biological 

trends, it creates advantageous conditions for ecological farming. Therefore the spread of the latter –ecological 

farming – is worth to and should be supported by all means necessary (Ángyán, 2003). 

Hungarian agriculture is characterised by mosaically distributed production area attributes. This explained by 

the geographic, pedologic, climatic parameters, traditions, settlement conditions, etc. Therefore, the knowledge 

of the production area and the conforming utilisation (landscape management) has a prominent role. Its repeated 

promotion serves biological diversity, because it means the production of plants and animals which fit into the 

landscape (Csete, 2003). Multi-purpose farming systems and their models adjusted to production area sections 

serve biodiversity, sustainability and the modern versions of landscape-based production. Amongst them, the so-

called extensive agricultural systems have an especially important role in the preservation of biodiversity, 

production of special quality products and rural employment. In Hungary, the following eco-socially significant 

– usually – extensive farming methods can be found (Nagy et al., 1997): 

• extensive turf grass management systems and grassland-based livestock farming systems (saline grazing 

systems, turf grass management systems on sand, turf grass management system of mountain meadows and 

grasslands, meadow management systems, grazing forests and pastures covered with trees); extensive plough-

land systems (maintenance of the plough-land-grass mosaics of steppe-like areas, small-plot cultivation, 

maintenance of fallows, unsown areas); traditional plantations (extensive vineyards and orchards, orchards in 

catchment areas, mown orchards); extensive fish and reeds management; 

• mixed (mosaic) farming systems (catchment area farming, biological farming). 

It is characteristic for extensive farming methods that they use external inputs (especially artificial fertilisers) 

only to a limited extent, therefore they significantly differ from the currently prevailing intensive farming in 

terms of environmental impact. They can characterise both livestock farming and plant production as well as 

mixed farming systems which include both. 

4.2. 11.3.2. Technological adaptation to the landscape and the 
production area 

Technological adaptation to landscape and production area has a very important role in environmentally 

sustainable agriculture. It has to involve farm sizes, sowing structure (species, varieties), landscape compatible 

crop rotation, tillage as well as soil power management or plant protection. 

This means that production techniques which originate from the attributes of the landscape or the production 

area have to be rediscovered. Agro-technology and technology is the completion and compensation of 

differences between the environmental demands grown/bred biological objects (species and varieties) and the 

potentials of the production area. Consequently, if demand and potential have significant differences, they can 

be terminated only by means of large, additional external technological interventions and even then, only 

temporarily. However, this might have very serious environmental and economic consequences in the long run. 

Therefore, it is a key issue for the species/variety structure and order to express the attributes of the landscape 

and the production area (Ángyán-Menyhért, ed., 2004). 

Farm sizes 

The extent of environmental heterogeneity determines rational farm and plot sizes, which means that 

environmental attributes have to be expressed through size as well. It is not possible to talk about optimal farm 

and plot sizes generally, disregarding the environment. The plot – according to its definition – is a more or less 
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homogenous economic unit; therefore its size is strongly dependent on the mosaic nature of the surface 

(Ángyán, 2003). 

In this relation – and also in term of soil protection – the revision of extremely large, environmentally harmful 

as well as the fractured, too small plot sizes seems to be inevitable as does new plotting and mechanisation in 

conformity with agro-ecology-based sizes. Otherwise, the realisation of plot-adapted production area-based 

technology is a hopeless approach as is the protection of plants, animals and agricultural landscapes. 

In terms of the preservation of the landscape character, the development of farms and plot sizes which also 

provide an aesthetic experience for the workers and external observers is also very important (increase of the 

aesthetic, recreational value of the landscape). 

In the solution of the dimensional problems of environmental farming – among others – ecological, soil 

preserving, traditional land use, cultural ecology, landscape, aesthetical, productional, technological and 

economic aspects also need to be taken into consideration, it cannot be handled – like previously – as merely a 

production-economic, technical-technological and dimension economic issue (Ángyán, 2003). 

Sowing structure, plant species/variety structure 

One of the most important principles of environment preserving agriculture is adaptation. This has to be 

primarily realised, by not adjusting the environment to the demands of the biological objects (grown species and 

varieties) selected based on pre-defined functions, but adjusting function and a proper species and variety 

structure to the environmental parameters. 

Within the territory of Hungary – due to its basin-like characteristic – there are large differences in terms of 

agro-ecological attributes, compared to the area size (Szász, 1983). No biological object (industrial crop species 

or variety) is likely to have such a broad comfort zone. Wide species and variety range, the selection of the most 

propoer ones for a certain area, and their distribution amongst plots and territorial placement are fundamental 

requirements of an environmentally (natural, market, economic) adapting, flexible, and sustainable plant 

production. Changes are necessary for its realisation on various fields (Ángyán-Menyhért, ed., 2004). 

Such bred local varieties are needed which are best adapted to the agro-ecological parameters of certain 

production districts. Such varieties are able to provide high yields within their production districts that they 

require low external, artificial energy inputs, which results in more effective production and reduced 

environmental pressure. Our ancient and indigenous industrial plants and their varieties might have an important 

role in that (Gyulai, 2003) 

Besides ecological specialisation the specialisation of breeding in terms of technological level (intensive, semi-

intensive, extensive) is also needed. Different intensity farming methods require different type species and 

varieties, the judgement and role of certain variable in different intensity farming systems. The ecologic and 

intensity-based specialisation of breeding requires the reconsideration of the principles of variety evaluation. 

The variety candidates have to contest within their own target categories (under specific agro-ecological 

circumstances and on a certain intensity level), national average and high technological level (intensive, high-

input farming). 

Besides this ecological and intensity-based specialisation, conventional breeding tasks which are aimed at the 

improvement of nutriment and water utilisation, resistance (including climate resistance) and draught tolerance 

are still important. The solution of the latter issue is quite urgent, because the climate of the majority of the 

country is originally inclined to drought. Moreover, according to the long-term prognoses an overall – even 2-3 
oC – global warming can be expected, which here in the Carpathian basin will probably be realised through less 

precipitation and the increase of the duration of sunny hours during the vegetation period (Bálint, 1977; Mika, 

1987). In the case of species currently grown on large areas it is expectable that the varieties will not be sown 

longer then 5-6 years, therefore the breeder has to present them for producers together with its ecological and 

technological demands, because there will not be sufficient amount of time, for these to be discovered through 

practical production. This assumes the increase of the numbers of trial stations and the extension of their scope 

of activity. In countries with smaller and more homogenous area then ours the Netherlands, Denmark, Belgium, 

etc.) the number of trial stations exceeds that of Hungary. We also need to change our belief that only crops 

produced on large areas are significant. Breeding and production of so-called „small‟ crops has to be promoted. 

These might have significant role in in the utilisation of special habitats, biological defense, soil regeneration, 

maintenance of soil productivity (alfalfa, lupine, vetch, melilot, etc.) 
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(Ángyán, 2003). 

From the wide range of available species and varieties a location specific sowing structure has to be elaborated 

by means of the harmonisation of environmental conditions, and the relevant demands of biological objects 

(species, varieties). 

Sowing cycle, crop rotation 

It is an old experience, that a crop rotation which is rich in species and the professional selection of green crops 

is a fundamental and economic method of maintaining increasing soil productivity and the healthy condition of 

crops. This multifactorial effect can be expressed through the fact that crop rotation is more in conformity with 

the ecological principle of diversity then mono-cultural plant production and it is closer to self-regulating plant 

groups. It attempts to get close to their rich variety of species but it separates its species from each other in space 

and time. The more the number of species and the utilisation of the included allelopathic species increases, the 

more the self-regulating ability improves and the necessity of external, artificial intervention decreases. 

Therefore crop rotation can be considered such a living community distributed in space and time which not only 

has an advantageous effect on the following crops, but it also influences the productivity of soil positively. The 

different (e.g. striped) distribution of its crops also serves the soil protection of slopey areas (Ángyán, 2003). 

Therefore, it is very important for the selected producible plant species to be followed by each other in such on 

order, which results in the following: they create favourable conditions to the next crop, balance and complete 

each other‟s effects and ensure the optimal utilisation of the production area; within the total energy demand of 

the crop cycle, the proportion of natural origin energy resource increases and this – beyond the reduction of 

environmental pressure – improves the effectiveness and economicalness of production. Therefore our 

knowledge of crops cycles and crop rotation has to be reconsidered, and the effect of plant species on soil, 

environment and subsequent crops has to be re-evaluated. Many factors participate within the establishment of 

soil productivity; so if we intend to determine the effect of plant species on soil productivity, all these 

parameters have to be taken into consideration. 

Based on the consideration of the above, plant species can be classified. This has already been done before 

based on different parameters like water demand, harvesting time, quality of their stubble and root residue, their 

effect on weeds and soil structure. 

In terms of the preservation of balance and soil productivity the best solution is if different character plant 

species follow each other (e.g. winter-spring crops, straw-leaf volume crops, humus increasing-decreasing 

crops, deep-shallow rooted crops, nitrogen producing-consuming crops, fast-slow starting vigour crops, weed 

dominating-weed supporting crops, small-large water demand crops, etc.). Thus, crop rotation can become an 

important component of production security, because by maintaining the productivity, balance and buffer 

capacity of soil it is able to balance other unfavourable effects (drought, agro-technical errors, etc.) and helps 

crops through stressful situations (Ángyán, 2003). 

A crop rotation assembled from different character crops can solve or reduce the majority of plant health 

problems as well. Some of the most important methods are listed below: 

• The most frequently occurring specific pests and diseases of a less variable crop rotation or a mono-cultural 

farming system can be starved by switching their host crops to resistant, neutral ones for multiple years. 

• If certain hostile crops are integrated into the crop rotation they are able to activate pests being in an idle stage 

within the soil. However, since the host crop is not present within the areas, these pests will be terminated 

after the break of their idle phase. 

The metabolic products of certain crops can have positive, neutral or even negative, allelopathic effect on other 

crops. The effect of negative allelopathy can be utilised in pest control. Crop rotation is one of the most effective 

methods of pest control. The regular rotation of different character crops makes unilateral weed flora selection 

and the excessive, uncontrollable overpopulation of resistant weeds impossible, which is almost inevitable in the 

case of extremely simplified crop structures and forced, intensive herbicide use (Ángyán, 2003). 

The knowledge of such plant characteristics and effects is only in a starting phase, therefore their rational 

utilisation has yet plenty of reserves. Procedures based on their deliberate application can mainly be found in 

biological farming. Their effect is especially significant in the maintenance of soil productivity and balance and 

the prevention/reduction of crop health problems. If our plant production is stripped of these advantages, then 

more tillage, fertilisation and plant protection-related inputs are required for the achievement of the same yield 
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levels, which – exceeding the buffer capacity of soils – might result in serious environmental damage and the 

reduction of production economicalness (Ángyán, 2003). 

Tillage, soil protection 

Soil preserving, biologically gentle, small scale soil-life supporting tillage and technology does not intend to 

fulfil the requirements of the produced crop only, but during its interventions it also has long-term effects on soil 

processes. Its objective: maintenance and protection of the productivity of soil (as a living system), and the 

creation of such a physical soil condition, which fulfils the requirements of the produced crop. If any of these 

objectives falls into the background, long-term successful farming cannot be carried out (Ángyán, 2003). 

An important component of soil productivity is soil structure. The constant loose structure is the result of the 

activities of organisms living in the soil (microorganisms, worms), therefore every tillage intervention has to 

aim towards the promotion of the structure forming activity of soil organisms and at the same time the 

biologically maintained loose structure of the soil. The development and stability of soil structure depends – 

beyond lime condition, organic matter management and mineral colloid content – on the biologically established 

tillage procedures and their rational application (Ángyán, 2003). 

The 25-30 year period between the 1950s and 1980s was characterised by the fact that because of the desires 

towards high average yields, the monitoring of the long term effects of agricultural interventions on soil 

productivity, structure, biological life more or less fell into the background. Soil degradation, the reduction of 

soil productivity (fertility) and the more and more difficult maintenance of soil conditions are mainly the results 

of that. By means of the tools of tillage such a tillage system has to be elaborated at a certain area under certain 

circumstances which takes into consideration soil type, its physical type, biological performance potential, 

ecological tolerance, plant structure and crop rotation, etc. (Ángyán, 2003). 

Mild tillage and advantageous soil structure – together with other tools (sowing cycle, production of perennial 

papilionaceous plants, etc.) - have an important role in soil protection. Biologically established soil structure has 

a stronger resistance to the soil degradation effects of water and wind. We need to re-evaluate our industrial 

crops in terms of their soil protection effect as well, and this effect needs to be taken into consideration during 

the elaboration of crop structure, depending on the level of danger of soil degradation. The role, soil protecting 

and other ecological effects of meadow preserving forest belts and tree lines has to be urgently reassessed; the 

exploration and establishment of the possibility for their replantation is a pressing necessity (Ángyán-

Menyhért,szerk 2004). 

Current plot sizes also need to be revised. On 100-200 ha plots the harmful effect of wind and water can hardly 

be prevented. Additionally, the heterogeneity of such large plots might be so significant that it makes the 

elaboration of rational and effective tillage and nutriment supply impossible. Their adjustment to the plot 

average does not provide a proper result on any plot segment. Consequently, any benefit resulting from the 

effective operation of large machinery, is lost as a result of soil degradation and plot heterogeneity which 

hinders agro-technological adaptation. Instead of adjusting plot sizes and cultivation technology to machinery 

size and the economic utilisation of machines, it should be done vica versa. Plant production requires machines 

which allow the elaboration and realisation of a cultivation technology adapted to the plant and its environment 

(Ángyán-Menyhért szerk., 2004). 

Soil potential management, fertilisation 

There is a two-way and very close interaction between the processes taking place within the soil and the vital 

processes of plants. The system of nutriment supply has to be elaborated by equally considering its effects on 

plants, soil and environment. Instead artificial fertilisation soil potential management is needed, by considering 

its every element (stubble and root residues, stem residues, green manures, manure, liquid manure, peat, other 

organic waste, microbial nitrogen fixation, additional artificial fertilisation, etc.), their harmonious utilisation 

according to the components and rules of soil processes, humus management, soil fertility (fertility + 

productivity) (Kreybig, 1955; Ángyán-Menyhért, 2004; Füleky, 1994; Nagy, 1997; Pepó-Nagy, 1997). 

Organic and inorganic nutriment sources exert their impact on soil life, soil activity, the nutrition conditions of 

plants the quality and quantity of yield in close connection with climatic, soil and agro-technical factors. The 

system of soil potential management has to be elaborated with the consideration of the above. Nevertheless, it 

seems that currently the quality/quantity of materials and the level of organic matter management became key 

issues of this system. Although organic matters contain nutriments in high amount and proper form/proportion 

and therefore they are important nutriment sources as well, their primary role is not that. The role of organic 



 11. Landscape management  

 57  
Created by XMLmind XSL-FO Converter. 

matters in soil productivity also has to be considered and thus their role changes fundamentally. In relation with 

the specific (humus) and non-specific organic matter content of soil the following effects need to be listed 

(Hargitai, 1983; Kádár, 1995; Kismányoki-Balázs, 1995; Németh, 1996): 

• through their mineralisation the nutriment contained by them are released and become absorbable or plants, 

• organic compounds situated within the soil (enzymes, antibiotics, vitamins) have a direct physiological effect 

on plants, 

• they have a direct effect on the physical characteristics of soil, its water, heat and air management, weight by 

volume unit, porosity, the density of the solid parts. They act as a carbon and energy resource which is an 

essential requirement of microbial processes taking place within the soil, 

• they fundamentally determine the general and special environment protection capacity and compensating 

ability of soils, etc. 

Based on all that, those interventions, which improve the humus balance, have a decisive role in the creation and 

maintenance of soil productivity. The effect of systematic organic matter input on humus balance is worth to be 

followed by humus balance calculations. Humus balance is determined by the proportion of humus losses and 

humus growth. The extent of humus loss and accumulation is also significantly influenced by other factors 

(climatic conditions, soil parameters, the used agro-technology, etc.) (Ángyán, 2003). 

However, organic matters created during production are often not able to ensure the demanded nutriment 

amount on their own. Only the joint application of organic and artificial fertilisers can be expected to have an 

acceptable result. Therefore, as the following can be considered as the sources of soil potential management 

(Ángyán, 2003): 

• stubble and root residues, green manures, 

• manure, liquid manure, other organic waste, 

• microbial nitrogen fixation, 

• additional artificial fertilisers. 

Thus, soil potential management is not equal to artificial fertilisation. Although, supplemental artificial 

fertilisation can be an important factor, only combined with other methods can the conditions of a rational, 

strategically reasonable environmental management, and an ecologically and economically effective, adaptive 

plant production be established. 

Plant protection 

Medical science has revealed that the most effective tool of healing is prevention. Agricultural science and plant 

production also has to draw this conclusion. In human healing processes, medicines and operations are only the 

final tools (and they also include natural products and therapies); therefore agriculture needs to approach plant 

protection similarly (Ángyán - Menyhért, 2004; Kiss et al., 2003). 

However, the notion of prevention can be interpreted in multiple ways and it can also be misunderstood. The 

notion is used by chemical plant protection as well, but it means preventive chemical spraying before the 

appearance of diseases in that case. Such prevention is the farthest from adaptive plant production, which 

intends to avoid such scheduled chemical use. Prevention has to mean the plant health-based coordination of 

biological, ecological, technological tools, the methods of which can be classified into two groups (Ángyán-

Menyhért, 2004): 

• indirect methods, which do not require additional energy input and primarily serve prevention; 

• direct methods, which require additional energy input and primarily serve the termination of the epidemic. 

The following ranking (1-6) represents the order by which certain tools are rational to be applied. The first three 

groups of tools include indirect the second three groups of tools include the direct methods (Ángyán, 2003). 

1. Technological tools (production area selection, plant structure, crop rotation, sowing cycle, tillage, 

fertilisation (including liming), humus management, organic matter supply, sowing technique, etc.). 
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2. Breeding and use of resistant plant varieties. 

3. Protection of useful animals (primarily: bird species killing rodents and insects (bird protection), useful 

insects, etc.). 

4. Biological tools (the youngest branch of practical plant protection, most of them are under development: 

breeding and placement of useful insects, application of bacteria and virus compounds). 

5. Physical and mechanical tools (mechanical weed control (stubble treatment, shallow tillage, row spacing 

cultivation, etc.), thermal weed control, (weed control by flame throwers), application of sexual, light, scent, 

colour traps (rodents, harmful birds, insects, etc.). 

6. Chemical tools: the most effective but also most dangerous tools of plant protection, which should be used 

only for overcoming really serious damages. Preventive, regularly repeated, scheduled sprayings need to be 

stopped. 

In conclusion, the most acceptable solution is preventive, technological plant protection (production area 

selection, plant structure crop rotation, sowing cycle, tillage, humus management, resistant varieties, protection 

of useful animals, biological, physical and mechanical tools), which in the case of its insufficiency can be 

complemented with gentle chemical protection (Ángyán, 2003). 

4.3. 11.3.3. Connection and harmony of plant production and 
livestock farming 

Harmony of plant production and livestock farming and the maintenance of animal-soil cyclic processes are 

fundamental elements of sustainable, value preserving, balanced agriculture. Agro-ecological conditions, soil 

productivity and fertility determine the amount of producible biomass, establishing the forage basis of livestock 

farming. On the other hand these same environmental conditions (soil utilisation capacity, environmental 

potential) limit the necessary and possible size of animal population, the organic matter and forage demand and 

manure capacity of soils. Based on the above it can be stated that long-term plant production is unable to operate 

without livestock farming as is livestock farming without arable land (Ángyán, 2003). 

In Hungary – as a result of the different characteristics of landscape units – the animal upkeep capacity of areas 

changes within a wide range, which is further differentiated by the proportions of agricultural sectors (forage 

production, grass production, industrial crop production). However, most of the areas have a limiting value of 

0.5-2.0 animals/ha. In the case of extremely low animal population, there is not enough manure available for the 

maintenance of soil productivity and structure (for example the catastrophically low animal density of Hungary 

– 0.4 animals/ha). However, in the case of extremely high animal population, the locally produced forage is 

insufficient for fulfilling the demand of the animals, external additions are required, and this increased organic 

matter input and manure pressure exceeds the manure uptake capacity of soils and results in environmental 

damage (e.g. the Netherlands). 

Soil – plant – animal harmony does not necessarily have to be realised within the same farm. It is enough, if the 

cooperating farms or productional units ensure this balance within a region, therefore the activities of such 

cooperations need to be supported (Ángyán, 2003). 

4.4. 11.3.4. The use of agro-ecosystems which are based on 
circular processes 

Ecosystem is a frequently used and variously defined concept. The word itself is used for certain areas when its 

biological unit has to be emphasised. Therefore there are forest-, lake-, meadow-, etc. ecosystems. The agro-

ecosystem has a similar meaning: it refers to an area which is involved into agricultural production. 

Consequently, in agricultural literature a pond, orchard, forest, pasture, a sown plot or even a livestock plant is 

referred to as agro-ecosystem. 

Elements are transferred within the biosphere through circular processes. These processes are called 

biogeochemical cycles. Carbon, which is a fundamental element from the aspects of living organisms, can be 

found in the atmosphere and the fixed in organic matters (humus, living biomass, fossil energy resources. For 

ecosystems the most important carbon storage is the atmosphere. Green plants fix it from there during 

photosynthesis and that is where it returns after respiration. Atmospheric carbon is easily accessible for biomass 



 11. Landscape management  

 59  
Created by XMLmind XSL-FO Converter. 

production. The turning period of the cycle might vary from a couple of minutes to even a year. As a result of 

the use of fossil energy resources the carbon reserves of ecosystems continuously get into the atmosphere. 

Carbonates – which can be found both in water and soil – also participate in the biogeochemical cycle of carbon. 

Atmosphere is an important reserve for nitrogen as well. The internal nitrogen cycles of ecosystems are 

especially important. Nitrogen can be mineralised through decomposing organisms and it can become 

uptakeable for plants again without being transferred back into the atmosphere. The cycles of carbon and 

nitrogen are closely linked to each other, they are connected and they also influence each other. The connection 

between hydrogen and oxygen is even closer. These two elements mainly participate within the cycle of water 

(Ángyán, 2003). 

Considering all this, it is clear that entering into the productional space that it is fundamentally important to 

maintain and harmonically link the soil-plant-soil, soil-plant-animal-soil and the soil-plant-animal-human-soil 

cycles on the structural elements of the naturally structured space (plots, farms), on the basis of the example of 

natural ecosystems (productional circular processes, cycles, preservation of material and energy flow). These are 

the fundamental elements of the maintenance of natural balance, since the open (linear) systems (e.g. 

monoculture) are sustainable only artificially and in time only with more interventions. 

Every agro-ecosystem is differentiated from natural ecosystems (Figure 20) by the constant intervention of 

people, which is aimed at the achievement of a certain economic yield by means of the regulation of energy and 

material flow. The forms of this regulation have continuously changed during the development of plant 

production (Figure 21). As a result of the increasing interventions and the growing use of artificially employed – 

mainly fossil – energies the self-regulatory ability of the soil → plant → animal → human → soil cycle 

gradually decreased, and int he case of extreme (totally chemical-based, mechanised, livestock farming-free) 

farming methods the cycle might even be interrupted (Figure 22). Agricultural environment management seeks 

to more or less restore the interrupted cycle (Ángyán, 2003) (Figure 23). 
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As a result of agricultural production, natural ecosystems have been replaced with artificial ones. In these 

artificial ecosystems the balance was only sustainable with external energy input and regulation; this had a 

significant effect on not only the living processes of plants but on environment itself as well. The wide species 

spectrum of natural ecosystems which is determined by environmental conditions has been replaced by the 

useful produced crop. The additional species became weeds, the animals of the food chain became pests, and 

certain microorganisms became pathogens and diseases. 

By the 1920s such a farming system has been developed, which ensured the economic operation of artificial 

ecosystems that it preserved environmental stability along the way, and at the same time it promoted the 

protection of production security, and balance. However, the organic matter production of agro-ecosystems, 

namely the amount of exploitable energy from the system was less then today (Ángyán, 2003). 

Following World War II, the easiest and fastest way to fulfil the increasing economic demand for quantitative 

growth was the increase of fossil energy input (mineral oil derivatives, fuel, artificial fertilisers, plant protection 

chemicals, machinery, etc.). However, the growing environmental pressure launched such damaging processes 

which limit the productivity of agro-ecosystems and also endanger global living conditions of mankind. 

Currently it seems that the termination of harmful processes and the parallel upkeep of the efficiency of 

agroecosystems can only be realised if the different elements of agriculture are considered on the basis of their 

combined effect on environment and product input (Ángyán, 2003). 

Biomass production and use appearing in environmental, plant, animal and human interactions constitutes such 

a cycle-based, complicated, open and dynamic system, the sub-systems of which (plant production, livestock 

farming, processing, consumption, by-product utilisation) are difficult to be analysed on their own. (Ángyán, 

2003). 

The sub-systems, their relations and interdependences as well as the simplified systems of agricultural biomass 

production and use is shown by Figure 24 (Ángyán, 2003). 

Basically, this consists of three sub-systems: plant production, livestock farming and food industry processing. 

All three sub-systems receive energies (input) and after the transformation of these, every sub-system provides 

main and by-products (output). Main products will be consumed or industrially processed either directly or 

further transformed in other sub-systems. By-products can either be kept within the agricultural system and can 

be recycled, or they can be removed and utilised on other fields (energetics, industry, etc.). 
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This can be demonstrated with a simple example: environmental (climate, soil) and agro-technological 

conditions determine the possibilities of plant production. Plant production produces food for direct or indirect 

human consumption, it provides raw materials for the industry and it supplies livestock farming with forage and 

straw for litter. Livestock farming produces food, the provided manure – as by-product – ensure the organic 

matter for the maintenance of soil productivity (Ángyán, 2003). 

 

On the basis of the above figure, multiple conclusions can be drawn, however one thing has to be noted: if 

environmental stability and the sustainability of soil balance and productivity constitute as values in production, 

then sustainable livestock farming cannot be imagined without plant production areas and grassland 

management is also impossible without animals. 

The animal density of Hungary (0.4 animals/ha) is insufficient for that. The termination of the asychronity of the 

two fields is vital; this is especially true for the protected and sensitive areas, where the stability of sensitive 

environment and the preservation of its values cannot be sustained with other tools. Surprising as it is, in order 

to achieve animal density to the level of extensive systems accepted in the EU, a significant increase has to be 

carried out in animal population. Basically, this is an intensity increase compared to the current situation, which 

can be supported within the category of extensive production systems. According to the category system of the 

EU such a production system qualifies as extensive, which has an animal density of 0.5-1.4 animal/ha. In 

Hungary, the animal density used to be 1-1.2/ha between the two World Wars. The restoration of these soil-

plant-animal-soil cycles is a key issue of sustainable environment and landscape management (Ángyán, 2003). 
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12. fejezet - 12. Landscape-based 
production, local varieties 

1. 

Landscape-based production is the traditional product structure formed on certain traditional production areas in 

conformity with geographical, climatic, soil and biological conditions. It is independent from the primary origin 

of species, but its technology is rather homogenous, and has quality parameters characteristic to the given 

landscape or area. According to the new EU provisions, the production area can only labelled onto the product, 

if it is protected with an origin protection procedure and its origin is confirmed with documents (Ángyán, 2003). 

Conditions determining landscape-based production: 

• Natural conditions: geological, climatic factors, geographic, water-course and precipitation conditions. 

• Social-economic conditions: settlement structure, infrastructure, population density. 

• Productional traditions. 

Their dependence from eco-potential can be very strong. The population density differences are important, 

especially during the elaboration of plot and farm sizes. Landscape–based production is at the same time a 

variety policy issue as well. During the elaboration of the technical advisory network – considering the similar 

activity of integrators – landscape attributes and characteristics have to be taken into consideration. 

2. 12.1. Definition and evolution of locally specific 
varieties 

Old crops – opposite to current, mono-culturally produced, often genetically overbred, homogenous, shortly 

deteriorating varieties – were so strongly integrated into their environment that they constituted a unity with it. 

Certain areas, geographical units developed own varieties from them. Locally specific varieties are more ancient 

or original than the currently used mostly foreign varieties, they also differ phenologically, and still they can be 

interpreted as genotype mixtures. Namely, old locally specific varieties used to be variety mixtures. They got 

into production through mass selection, and they constituted a so-called balanced population within the given 

area. (Barabás et al. 1987). Locally specific varieties are resistance as a result of their genetic characteristics, 

they tolerate extensive production conditions. They usually fall behind modern varieties in terms of yield, but in 

terms of quality they are ahead of them in many cases. 

According to medieval and newer sources, old Hungarian cereals and fruits used to be famous all around 

Europe. The domination of locally specific varieties lasted until the second half of the 19th century and the 

beginning of the 20th, when the first varieties of cereal and vegetable breeding appeared, and when these new 

products became available for everyone. These fruit tree nurseries (retail shops, depots) did not offer traditional 

varieties anymore, but they sold more and more the products of West-European breeders. Hungarian breeders 

also started to get involved into this process (Ángyán, 2003). 

The constant battle for the achievement of higher productivity, the changes of consumption demands, 

technological, economical, and political conditions continuously modified the species composition of industrial 

crops, and shortened the life cycle of varieties used in production. Between the two world wars the production 

period of a wheat variety used to 15-20 years, but in the case of the Bánkúti 1201 wheat variety this was nearly 

40 years. By now, this period has reduced to 4-5 years (Ángyán, 2003). 

Varieties, characteristically produced on the production area can be called location specific varieties even in that 

case if they have spread to additional areas or if they are also well-known elsewhere. Location specific varieties 

emerged by adapting to the climatic, pedological and hydrological conditions of a given area. They tolerate the 

changes of local conditions; they are resistant or tolerant to pests and diseases. Their production requires less 

financial input, because farmers have to spend less on the most expensive technological element: plant 

protection. The reduction of plant protection chemicals is important for both the environment and the consumer. 
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Local varieties are on the same level with new ones in terms of appearance, taste, even nutritional values 

(Komonyi 2010). 

Indigenous varieties are distinguished from locally specific varieties. These have surely developed within the 

territory of the country (the Carpathian basin) and they remained here or they got here a very long time ago and 

have been continuously belonging to the crop structure ever since. Even if they appeared outside the country, 

they became extinct there. Such varieties can be found primarily amongst the indigenous fruit varieties (apple: 

Húsvéti rozmaring (Eastern rosemary), pear: „Árpával érő‟ (ripes with barley), sour cherry: Cigánymeggy 

(Gypsy cherry), Pándy cherry, plum: Beszterce, Debrecen muscat, apricot: Gönczi, Szeged mammoth, cherry: 

Szomolya black). 

It is characteristic to the Carpathian basin that the genetic variability of imported industrial crops significantly 

exceeds the diversity of their location of origin (primary genetic centre). The reason for that is the mosaic nature 

of the Carpathian basin. This geographic area was already mosaic structured in terms of climate, pedology and 

phytology) even during the Pleistocene period. Three climatic zones meet here: the continental effect decreases 

in the east-west direction, as does the oceanic effect from west towards east and from north to south the sub-

mediterranean effect is declining. The Transdanubian is mainly under an oceanic effect, the Great Plain is 

mainly in a forest-steppe zone, the area of the Carpathian Mountains is affected by subcarpathian-carpathian 

influence, the area of Bakony belongs to the so-called transitional zone, while the areas south and southwest of 

the lake Balaton are under a sub-mediterranean effect. On the northern and southern slopes of mountains and in 

river valleys these macro effects are less effective, therefore a specifically mosaic distribution developed. All 

that influenced the development of soils which formulated on variable foundations (Ángyán, 2003). 

The mosaic nature of the Carpathian basin which developed during the Quaternary period affected the arrived 

human cultures as well. People coming from different climate areas were looking for a habitat similar to their 

previous environment, because they were able to use their economic knowledge only there. Therefore their 

territorial distribution is also a result of that, because of which the environmental boundaries became cultural 

boundaries as well. 

The ancient genetic pool of Hungarian wheat (proles hungarica) was created as a result of this geographic and 

cultural mosaic nature. The continental Great Plain and its peripheral areas: Galicia, Bukovina, Bessarabia, 

West-Ukraine are the most significant wheat production areas of the world (Ángyán, 2003). 

3. 12.2. Livestock farming and landscape 
management 

Mankind has been carrying out the domestication and utilisation of different animal species for at least 12 000 

years. However, the number of utilised (bred) varieties is insignificant compared to the total biodiversity. From 

the known 12 000 bird and mammal species only less than 30 have agricultural significance, and 90% of the 

total animal product output of the world is related to only 14 species. During centuries, breeders and animal 

farmers created countless varieties, as a result of which the number of domestic animal varieties is currently 

4500-5000. Amongst the agriculturally most important 14 animal species 9 (cattle, horse, donkey pig, sheep, 

buffalo, goat, hen and duck) provide the majority of the above number of varieties (4000 varieties) (Ángyán, 

2003). 

With the transformation of traditional agricultural production systems the accelerating reduction of domestic 

animal gene reserves can be recorded. In spite of that, in developing countries 75% of the total animal product 

output is made within the scope of traditional systems. The role of local varieties is not negligible even today. 

Although their production characteristics in terms of weight gain and speed are behind the specialised, single-

purpose varieties and hybrids used in the scope of breeding systems with high input demand, the indigenous 

varieties used under local conditions have an important role in the maintenance of biological diversity, 

elaboration and development of breeding/keeping systems with low or medium input demand, and the 

production of special, high-quality, healthy and secure animal and food products. 

The genetic reserves of domestic animals are the equal components of biological diversity, they cannot be 

handled independently from the already existing other animal and plant species which are parts of our natural 

environment. Domestic animal varieties – besides being in closer or remote genetically relationship with wild 

species – use the same habitat as other species as a result of the keeping method (pastures, forests, natural 

waters). Biodiversity therefore involves every relevant animal and plant species, including conventional 

domestic animal species as well. The methods of preservation are different; sometimes they might even be 
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contradictory. Through the exploration of connections amongst animal and plant species occurring in a certain 

natural environment and the through harmonised realisation of preservation methods the objective is the uniform 

maintenance of bio-diversity (Ángyán, 2003). 

In terms of the diversity of agricultural domestic animals it is true that the original genetic pool of foreign origin 

varieties is available in the original countries, their maintenance and preservation as gene reserves is realised 

there. The maintenance of versions and hybrids adapted to Hungarian conditions is justified only until the 

requirements of the market towards commodity production make it necessary. With the change of market 

demands, modifications are needed and justified. 

The situation is entirely different in the case of especially Hungarian origin, indigenous and endangered 

domestic animal varieties, because these have very different characteristics compared to other varieties. 

Opposed to the mainly foreign origin, demanding, sensitive varieties, they tolerate extensive conditions very 

well, and many of them are genetically much closer to the ancient, original or already extinct varieties than 

modern ones. Although, their productional indexes fall behind that of the unilaterally specialized varieties in 

terms of quantity, but their quantitative parameters often exceed them. Besides, they can usually be utilised 

multilaterally, which means that they are capable of dual or multiple utilisation. They constitute such a genetic 

material, which does not exist elsewhere, it is not available, therefore its maintenance is our task and also our 

interest (Ángyán, 2003). 

Old varieties and their genetic reserves provide possibility for: 

• the utilisation of pastures; 

• the preservation of certain natural values; 

• the increase of biodiversity; 

• the acceleration of eco-tourism; 

• their more economic keeping through their genetic reserve purpose. 

The most significant species and varieties: 

• cattle: Hungarian grey, Hungarian simmental; 

• pig: mangalica pig; 

• sheep: „racka‟, „cigája‟, „cikta‟; 

• horse: Lipizzan, gidrán, Nonius, Mezőhegyes halfbred, Kisbér halfbred, ságia, hucul; 

• poultry: yellow-, white- and speckled Hungarian hen, Hungarian goose, bronze turkey, guinea-hen; 

• other: old buffalo, goat, hare and dog varieties 

Among indigenous animal species, some can be found in public breeding (hen, turkey, goose, pig, hare, horse), 

while others are present mainly in special breeding processes (cattle, sheep). Their preservation (gene 

preservation) is carried out by appointed and officially authorised breeder organisations under constant state 

monitoring and support. This activity is mainly required for the preservation of our livestock farming legacy, 

and for the more and more popular (both in Hungary and in Europe) so-called alternative keeping technologies, 

because our indigenous varieties might become essential in the near future. The diversity of agricultural animals 

(varieties, hybrids) is in constant change as a result of market changes. Traditional, indigenous Hungarian 

varieties are significant genetic reserves therefore their preservation, multiplication and spread are urgent tasks 

(Ángyán, 2003). 

4. 12.3. Possibilities the preservation of locally 
specific varieties and their involvement in production 
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The alarming extent of genetic diversity decrease is a global problem that crosses national boundaries. 

According to the survey of FAO (Food and Agriculture Organisation of the United Nations) annually 50,000 

domesticated plant varieties/ecotypes disappear globally. 

The change of ownership conditions and other agricultural changes involved ancient domesticated varieties in 

danger in Hungary as well. It is reassuring that the demand for the preservation of the indigenous varieties of the 

Carpathian basin is increasing. Therefore, we need to be familiar with their history, their role during our history 

and their current situation (Ángyán, 2003). 

Collection and preservation of old varieties, as well as the description of the characters and parameters of each 

variety are the task of gene preservation. Therefore gene preservation gained a national nature. Ancient varieties 

can be found in fallow areas and other abandoned territories or in the gardens of old farmers. Unfortunately, 

gene preservation is mostly limited to the collection of varieties it analyses their spread only rarely. 

Specific varieties and versions that can be found in gene banks and variety collections as well as bred varieties, 

the wild relatives of domesticated ones, different breeding lines and hybrids all support the work of breeders. 

Numerous international pacts have been signed for the tracing of genetic erosion, its termination, the 

coordination of research activities; organisations have been founded in many countries with that purpose. The 

reason of not having peace on this field is that the objectives and methods and mainly interests of breeders and 

gene preservers do not always overlap, even if they work with plenty of genetic variations. While the objective 

of social and professional organisations dealing with genetic preservation is to explore every possible version of 

genetic variations, breeders only look for the version which is the best suitable for the breeding objectives 

(Ángyán, 2003). 

The international level coordination of floral gene sources is carried out by the International Plant Genetic 

Resources Institute. It deals with the exploration of methods, techniques and financial resources on all fields of 

gene preservation (ex situ, in situ, on farm). The results of gene preservation are demonstrated by the fact that 

there are more than 4 million items in the global gene source collections (FAO 1995). 

Hungary has 4.7 million hectares of plough-land, on which mainly field and garden cultures are grown. Agro-

biodiversity is represented by 4000 registered and grown versions of 350 domesticated plant varieties (Heszky et 

al., 1999). There are approximately 80,000 items of 1,200 plant species available in the 25 Hungarian gene 

banks. Disregarding overlaps, this means about 60,000 items. Domestic genetic pool is only 35% of that and it is 

only around 20% in the case of industrially important crops (Heszky et al., 2002). 

The Agro-botanical Institute of Tápiószele which was founded in 1959 and which has been carrying out 

coordination tasks since 1993 has a prominent role in the preservation of the genetic reserves of domestic cereal 

and vegetable varieties (Holly and Unk 1981). National and international provisions regulate „ex situ” activities 

during which varieties are identified and their seeds are conserved: at „in vivo” gene bank plantations, in seed 

containers with or without freezing, while some vegetables under „in vitro” circumstances in meristem cultures. 

Domestic and international partners are informed through regularly published Index Seminum journals about the 

genetic materials available in the collections (Ángyán, 2003). 

During „in situ” gene preservation, locally specific varieties and local types are maintained at their original 

production area under so-called iso-climatic and edaphic circumstances. The essence of „onfarm” gene 

preservation is that genetic materials are given to farms, garden situated within their area of origin. In the course 

of production the farmers start to like these plants and after the expiration of their contract they ask for the 

opportunity to further produce and use the genetic material without any obligation. Static genetic preservation 

becomes dynamic long-term gene preservation just like that. 

A comforting solution for the preservation of old varieties would be if they could be involved into the extensive, 

mostly ecological farming activities carried out at Sensitive Natural Areas. If the farmers living within these 

areas could be motivated to carry out nature-based farming which uses old local varieties and is based on 

ethnographic and agricultural traditions, this could be realisable. (Ángyán, 2003). 

The preservation of agro-biological diversity is a huge task, which requires governmental and social 

collaboration. In the scope of the more and more popular alternative or natural, high-quality and special product-

based farming methods there can be a possibility for the utilisation of historical local varieties. Their production 

would pave the way for the regeneration of areas capable of landscape-based production but overexploited by 

intensive farming. 



 12. Landscape-based production, 

local varieties 
 

 67  
Created by XMLmind XSL-FO Converter. 

Locally specific varieties are parts of our cultural legacy; therefore their preservation is a national objective. 

Through the collection and production of indigenous plants with additional knowledge transfer we could be able 

to contribute to the preservation of gene pools, biological diversity and agro-biodiversity. Historical local 

varieties can be considered the remainders of old cultural environments. Their re-cultivation not only broadens 

ethno-botanical knowledge, but it might improve the relationship of mankind and environment, opening a new 

perspective for sustainable, high-quality landscape-based production (Ángyán, 2003). 
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