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PART 4 RECOMMENDATION 

 
<Promotion of Agriculture and Protection of Natural Environment through Guidelines> 

The Guidelines provide technical measures and their implementation for the promotion 

of regional agriculture, which is stagnant at the moment. The promotion will be realized 

by two approaches: one is the conversion of the present agricultural system to a more 

efficient one by rational land use, considering land conditions and using regional 

resources in agriculture effectively: the other is the promotion of intensive farming with 

proper irrigation and fertilization of appropriate land by maintaining and improving 

existing facilities. The stagnation/devastation of regional agriculture causes 

abandonment or devastation of farmland. Furthermore, inadequate application of 

industrial fertilizer and agricultural chemicals in the field increases environmental 

impact. It is expected that relevant personnel and organizations will take into account 

the Guidelines, and cooperate to promote agriculture and protect the natural 

environment in the region by improving the regional agriculture quantitatively and 

qualitatively.  

 
Further works for completing and maintaining the Guidelines 

The Guidelines shown in this report provide the contents and directions of necessary 

technical measures for promoting regional agriculture. In order to improve accuracy and 

adoptability of the Guidelines, SWME-ID, which is the responsible organization 

operating and maintaining the Guidelines, is expected to continue the effort to complete 

the Guidelines by establishing real indexes/standards of technical measures and new 

technologies specific to the Zahorska Lowland.  

 
Expansion of case study 

During the Study, the case study, focusing on around 3,000 ha in Male Levare, Velke 

Levare and Gajary villages was carried out. Technical measures in the Guidelines were 

examined in more detail, using the concrete example of improving agriculture in the 

case study site. With the expansion of intensive irrigated agriculture and rational land 

use, along with enlargement of the detailed study area, the content of the Guidelines 
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should be more substantial and some parts of the Guidelines should be adaptable to 

wider areas.  

 
Operation and maintenance of Guidelines 

The Guidelines need to be maintained, updating the information so as to maintain their 

applicability and increase accuracy. As mentioned in the Operation and Maintenance of 

Guidelines in Part 2, continuous efforts of many related personnel and organizations 

such as farmers, farming companies, SWME-ID, regional office of MoA, etc., are 

necessary to maintain and update the Guidelines. It is proposed to establish an 

organization for the operation and maintenance of the Guidelines, which coordinates the 

activities of concerned organizations and operates the Guidelines efficiently. Immediate 

establishment of such an organization through the cooperation of existing organizations 

is expected.  

 
Land use conversion of unsuitable land for crop cultivation 

Introduction of adequate and proper use of farmland based on the land resources 

evaluation is considered to be the first step to realize rational land use, which is 

indispensable for improving the efficiency of regional agriculture. The land use 

conversion of farmland, which is unsuitable for crop cultivation, to grassland, will not 

always bring additional profit to land users, on the contrary it will cause a decrease in 

profit for some time. However, it has an important role in improving efficiency of 

farmland use in the region and conserving farmland. It is necessary to have some 

advantage to land users by the appropriate operation of the current subsidy for grassland 

promotion for environmental protection, so that land users would include it in their 

farming plan voluntarily.  

 
Positive development of irrigation farming 

Zahorska Lowland is dominated by widespread low fertility sandy soils, which is a 

natural disadvantage for agriculture.. To promote successful agriculture in such a 

disadvantaged area, it is necessary to use the resources to maximum potential, including 

the existing irrigation facilities developed by great effort and investment in the past. 
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Because of embedded property, the recovery of those existing irrigation facilities, even 

though some of them are superannuated and malfunctioned, has a large cost effect. 

Positive development of irrigation farming is considered a key factor in the promotion 

of agriculture in the disadvantaged area. It is first necessary to recover the irrigation 

facilities so as to realize stable water supply to users and coping with their demand.  

 
In the current system of water charges, the water price does not reflect the decrease of 

water cost accompanying the increase in the amount of water used. It is necessary to 

review the system for the time when irrigation farming is widely developed and the 

amount of water used would be markedly increased. Furthermore, it is necessary to 

secure the budget for irrigation subsidy, which increases accompanying the increase of 

water use. Adequate subsidy is indispensable to promoting irrigation farming due to its 

higher farming cost.  

 
Enhancement of agricultural credit 

In the development of irrigation farming, the farming cost increases markedly due to 

increases in water charge and investment for equipment. Even though the expected 

profit from introducing irrigation farming is sufficiently large, farmers/farming 

companies meet the difficulty of financing. The importance of contract farming, which 

has the advantage to farmers/farming companies of support for equipment and funds, 

increases with irrigation farming. Furthermore, it is necessary to introduce state 

measures to enhance agricultural credit in the future.   

 
Future changes to institutions and circumstances surrounding farm management from 

the viewpoint of joining the EU  

The institutions and circumstances surrounding farm management is expected to change 

significantly during the preparation to join EU, and there is a lot of uncertainty at the 

moment. Even with these changes, the technical measures proposed in the Guidelines 

will remain necessary and the adaptability of the Guidelines will not be weakened. 

When the state institution is changed, it is necessary to review the operation and 

maintenance plan of the Guidelines to cope with the changes of role and responsibility 

of each organization.  
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The system of agricultural subsidy, on which the regional agriculture relies heavily, is 

expected to undergo the biggest changes in agricultural support in future. It will directly 

influence farm management in the Zahorska Lowland, which is a disadvantaged area for 

agriculture with a subsidy support that is indispensable to maintain its agriculture. 

Promotion of agriculture is a priority from the viewpoints of the national land 

conservation and the protection of the natural environment, and higher priority will be 

given during the process of joining the EU. Subsidy for agriculture is expected to be 

maintained at the proper level and operated appropriately in order to promote regional 

agriculture.  

 
Future Development of Technology, Extension and Technology Transfer 

Under the condition that agricultural production is surplus in Slovakia, a new method of 

agriculture, which will be sustainable, harmonized with natural environment and 

market-oriented, needs to be established. The Guidelines aims to carry out agriculture 

development with stability and sustainability of farm management and to realize 

sustainable development of natural environment and society by introducing rational 

land use in the Zahorska Lowland. To achieve the goal, the following topics are pointed 

out as future development of technology, extension and transfer.  

 
<Development of Technique of Economical Grassland Management> 

In promotion of converting land use of unsuitable land for cropping, it is 

important that farming entities continue to use land as grassland so as to avoid 

abandoning farmlands. For this purpose, the following techniques of economical 

grassland management should be established and their extension/transfer to 

farming entities is necessary.  

 Establishing low cost and labor-saving grassland management techniques,  

 Re-establishing and transferring of practice of grazing farming to the farming 
entities, which had been disappeared during process of socialistic agriculture,  

 Development of low cost grazing fence that makes it easier to develop grazing 
farming, etc.  
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<Promotion of Crop Rotation for Soil Fertility Management> 

Introducing legumes into crop rotation is one of the most realistic measures to 

improve fertility of sandy soil, which spreads widely in the Zahorska Lowland. 

The Guidelines proposes alfalfa as a soil resting crop to be introduced in the area. 

Future development of techniques for extension as shown below is necessary.  

 Diversification of legumes variety especially in annual cultivation, which 
makes it easier to introduce to crop rotation,  

 Improvement of drying technique of forage and development of marketing 
channel.  

 

<Development of Preventive Maintenance Technique of Irrigation Facilities> 

Maintenance work is usually carried out as a corrective maintenance, which is 

conducted after the degradation or failures. Preventive maintenance techniques 

should be developed while formulating maintenance plan of irrigation facilities, 

which will reduce damage or influence to other facilities/equipment and will 

reduce the total amount of maintenance cost.  

 

<Improvement of Field Irrigation Techniques> 

Irrigation farming will be developed mainly for the intensive agriculture such as 

vegetables and fruits, which is expected to generate higher effect. The existing 

irrigation system is not suitable to such irrigation farming, which requires 

flexibility in water use and mid-low pressure, since most of the existing systems 

are composed of large-scale reel hose system. The field level irrigation system 

should be developed to make it suitable for intensive farming by setting up 

pressure regulator, farm pond, etc.  

 

<Selection of Appropriate Crops> 

In the Zahorska Lowland, crops or varieties tolerant to dry or over wet conditions 

should be developed. In the future development, it is expected to improve both of 

productivity and profitability through breeding of appropriate crops, grasping 

cultivation techniques of crops, and selection of crops suitable to soil 
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characteristics and other environmental conditions.  

 

<Development of Weeding Technique> 

In the Zahorska Lowland, the arable lands which are rich in soil water and fertility 

suffer from severe weed damage. It increases input of agricultural chemicals 

which is one of the largest component in production cost, resulting in serious 

problems for crop protection. The weed damage usually happens in much wider 

areas than the water logging, but the damaged areas are still limited partly in 

fields. Therefore, intensive use and higher concentration of herbicides can reduce 

total amount of input. Suitable weeding techniques should be developed and the 

technology should be transferred to farmers/farming entities.  

 

<Establishment of Appropriate Level or Limitation of Fertilizer Application> 

Leakage of fertilizers occur easily in the sandy soils which are widely spread in 

the Zahorska Lowland. Therefore, it is necessary to establish cultivation 

techniques considering nitrate pollution of groundwater or environmental loading 

of agricultural activities. Fertilizer application should be limited in sandy soils and 

appropriate fertilizing standard including improvement of fertilizing technique 

should be developed.  
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APPENDIX 1 PARTICIPANTS LIST 

 
SLOVAK SIDE 

Name Assignment Organization 
Stefan REHAK Team Reader / Case Study Supervisor Director, SWME-ID 

Andrej SOLTESZ Hydraulic Engineering Expert 
Technical University of 
Slovakia 

Jan ALENA Drainage System Expert SWME-ID 

Jan HRIBIK Irrigation System Expert SWME-ID 

Katarina NOVAKOVA Soil Conservation Expert  SWME-ID 

Radovan KAZDA Soil Conservation Expert  SWME-ID 

Michal SANTA Agronomist SWME-ID 

Jan BIZIK Agronomist SWME-ID 

Bohdan JURANI Landuse System expert University of Comenius 

Boris MINARIK Hydrologist / Water Use Expert SWME-ID 

Igor SOBOCKY Water Use Expert SWME-ID 

Marian JENCO GIS Expert SWME-ID 

Ladislav HREHA Coordinator SWME-ID 

Zuzana KASANICKA Coordination with MoE Ministry of Environment 
 

JAPANESE SIDE 

Name Assignment   
Takashi FUJITA Team Leader/Case Study   

Sumio SHINDO Irrigation/Drainage System   

Toyoaki MORISHITA Soil Conservation   

Hideo WATANABE Agriculture   

Kazuhiro TSUCHIDA Hydrology/Water use   

Robert WHITCOMBE Rural Sociology/Landuse System   

Keizo MARUYAMA Agricultural Information System/Extension   

Gabor MOLNAR GIS Expert   

Badri Nath ADHIKARY Plan Evaluation   

Tadakatsu OKUBO Livestock  

Hideki HIROSHIGE Coordinator   

Anna KIMUROVA Interpreter  
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APPENDIX 3 LIST OF GIS MAP 

1. BASE MAPS 

Group Map 
Operation 
Manual 

Main 
Report 

Annex 

Topographic Map 1:10 000  C.1.1   
Elevation Contours C.1.2   
Digital Model of Relief (Mosaic – 
Slope, Aspect, Curvatures) 

C.1.3   

Topography 

SPOT Satellite Image – Panchromatic C.1.4   
Map of Climate Conditions 
(Precipitation, Temperatures and 
Humidity) 

C.2.1  B.7.2 
Climate, 
Meteorology 

Map of Climate Conditions 
(Evaporation and Winds) 

C.2.2  B.7.3 

Soil (Type) Map C.3.1  B.10.1 
Soil Texture Map C.3.2 Figure 1.1 B.10.2 

Soils 

Soil Productivity Map C.3.3  B.10.3 
Observation network of Surface Water 
of the Morava River Basin 

C.4.1  B.8.1 

River System and Microbasins C.4.2  B.8.3 

Waters 

Groundwater Balance Units and 
Groundwater Observation Network of 
the Morava River Basin 

C.4.3  B.8.2 

Land Cover Map of the Study Area 
(1970) 

C.5.1  B.6.2 
Land Cover 
 

Land Cover Map of the Study Area 
(1990)  

C.5.2  B.6.3 

Agriculture Map of Agricultural Land Unit Price C.6   
Forest Regions and forest management 
units 

C.7.1   
Forests 
 

Forest Management Map C.7.2   
Infrastructure Road and Railway Network Map C.8.1  B.5.1 

Administrative Boundaries in the 
Morava River Basin 

C.9.1  B.1.1 

Location Map of Extension Offices C.9.2  B13.3 

Administrativ
e boundaries 

Nature Conservation Areas C.9.3  B.14.1 
Map of Population Distribution (1999) C.10.1  B.2.1 
Map of Age Index Distribution (1999) C.10.2  B.2.4 

Socio- 
Economy 

Map of Net Migration Distribution 
(sum of ’96 to ‘99) 

C.10.3  B.2.2 



 

A3 - 2 

2. THEMATIC MAPS 

Group Map 
Operation 
Manual 

Main 
Report 

Annex 

Topographic Map 3.1.2  B.3.1 
Raster Model of Relief (elevation)    
Water Erosion Potential Map 3.1.3  B.10.5 

Digital Model of 
Relief and Soil 
Erosion 
Assessment Wind Erosion Potential 3.1.4  B.10.4 

SPOT Satellite image  3.2.2   
Land cover map of the Study Area 
(year 2000) 

3.2.3  B.6.4 Land Use and Land 
Cover 
Classification Land Use Structure of the Study 

Area 
3.2.4   

Land Use Registration Map 3.3.2 Figure 1.2 B.6.1 Agricultural Land 
Use Survey and 
Farm Management 

Farming Types and Farm 
Management 

3.3.3 Figure 1.3 B.11.5 

Integration of 
Cadaster Maps and 
Land Registry 

Examples of Integrated Cadaster 
map 

3.4.2   

Location and State of the 
irrigation System 

3.5.2 Figure 1.4 B.9.3 Preparation of 
Digital Irrigation 
and Drainage 
System Maps 

Drainage areas 3.5.3   

Zonation of the Study Area 3.6.2 Figure 2.3 
 

 
Draft Land 
Evaluation of the 
Study Area 

Land Resources Evaluation 
(Draft) 

3.6.3 Figure 2.4  

 
3. EVALUATION MAPS 

Group Map Operation 
Manual 

Main 
Report 

Annex 

Result of Grouping into Soil Unit 4.1.1. Figure 3.3  
Soil Unit by Farming Plot 4.1.2 Figure 3.9  

Land Resources 
Evaluation Map 
and Soil Unit 
Map 

Land Use Plan of Case Study Area 4.1.3 Figure 3.10  

Irrigation Condition in Case Study 
Area 

4.2.1 Figure 3.4 G.2.2.1.3 Irrigation and 
Drainage 
Evaluation Maps Drainage Condition in Case Study 

Area 
4.2.2 Figure 3.5  

Cultivated Crops in Case Study Site 4.3.1 Figure 3.2  
Possible Crop Rotation 4.3.2 Figure 3.11 D.4.2-D.4.4Farming and 

Cropping Maps Sample of Cropping 4.3.3 Figure 3.14 D.4.5-D.4.7
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APPENDIX 4 ORGANIZATION CHART OF MINISTRY OF AGRICULTURE 

 

Director of SWME-ID 

Secretary 

Administrative 
Section 

Section for Property 
Transformation  

Law and Property 
Section 

Section for Common 
Activities 

Economic Div ision 
Technical and Operational 

Div ision 
Division for Research and 

Development 

Section for economic 
Policy & Financing 

Information Section 

Section for Economic 
& Transformation 

Section for Operation 

Engineering Section 

Section for Technical 
Development 

Section for Research 
Program 

Section for Hydrology, 
Climatology & Pedology 

Section for Sustainable 
Farming on Irrigated Soils 

Section for Geographical 
Information System 

Section for Applied  
Chemistry 

Most Research and 
Development Center 

Brat islava 
Center 

Piešťany 
Center Košice Center B. Bystrica 

Center 

Topoľíky  

Malacky 

Komárno 

Saľa  

Nitra  

Lučenec 

Levice  

Michalovce 

Trebišov 

Organization Chart of Slovak Water Management Enterprise 
Branch Office Irrigation and Drainage  

(April 2003) 



A4 - 1 

 

MNISTRY OF AGRICULTURE OF SLOVAK REPUBLIC

(April  1,  2002)

Dpt. of Personal affairs

Dpt. of organization and
administration

Dpt. of emergency
management

Dpt. of economic
management

Regional dept. in 36
regions of the SR

Dpt. of inspection

HEAD of OFFICE STATE SECRETARY STATE SECRETARY

MINISTER Office of Minister
Dpt. of preparation of
Minister's negotiation
and protocol

Dpt. of media policy and
public relations

Dpt. of international
relations

Section of agriculture
policy and budget

Section of legislative
and aprroximation of
the law

Section of European
integration

Section of structural
plicy and rural
development

Section of
agriculture, food
production and
trade

Section of frestry
Section of water
management

Dpt of analysis of
strategies and
statistics

Dpt of budget and
final account

Dpt of finances

Dpt of science,
research and
energetics

Separate Dpt of
wage and social
policy

Dpt of legislative and
approximation of the
law

Dpt of law and
qwnership relations

Dpt of european
integration

Dpt of regional policy
and rural
development

Dpt of environment

Dpt of land
modification

Dpt of education and
consultancy

Dpt of plant
commodities

Dpt of animal
commodities

Dpt of food
production and
narture

Dpt of international
trade

Separate agriculture
-market dpt.

Dpt of forest
managment

Dpt of administration
of forest managemnet
and hunting

Dpt of forest policy

Dpt of water supply
and sewarage

Dpt of streams

Dpt of water
management policy
and informatics

Division of delegate
of government for
SVD GNA
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