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Introduction

Rural areas and agriculture play a significant role in the 
Polish national economy and throughout the European 
Union, of which Poland became a member in May 2004. 
The countryside is the home and workplace of a large part 
of society and produces food and raw materials used in 
industry. Unfortunately, past experiences with rural de-
velopment and agriculture show that these sectors gener-
ate many problems associated with lack of balance be-
tween economic, social and environmental factors.

The rapid growth of industrial agriculture in devel-
oped countries has led to the emergence of environmental 
threats. Agriculture has in many cases become the site 
of application and accumulation of pollutants. The inten-
sive use of e.g. fertiliser and plant protection chemicals 
as production inputs has resulted in accumulation of resi-
dues in the entire food chain, including food intended for 
human consumption. The release of nitrogen into ground-
water, rivers and lakes has led to eutrophication. The in-
troduction of monoculture on arable land has resulted in 
an impoverishment of biological diversity. Labour-sav-
ing production techniques and technologies undermine 
the economic viability of small farms and there has been 
a deterioration in economic conditions and quality of life 
among rural communities, leading to a negative balance 
of migration and depopulation of many rural areas.

The Polish experience has been slightly different. In 
many regions industrial agriculture has developed, as 
in other countries of the European Union. However, be-
cause of the many restrictions and difficulties, mainly 
economic, the majority of Polish agriculture continues to 
be based on extensive production methods and low capi-
tal intensity, but high labour intensity. The consequence is 
overcrowding of some rural areas and impoverishment of 
communities living primarily on agriculture.

The contemporary image of agriculture and rural areas 
will be subject to further change. The evolutionary nature 
of their development is a natural thing, due to the need for 
adapting to a changing reality and economic and social 
environment (Hunek, 2004). It is important, therefore, 
owing to the close links between agriculture and natural 
resources, to design a model for rural development and 
agriculture that can guarantee economic development in 
balance and harmony with social expectations and the re-
quirements of the environment (Lantinga and Rabbinge, 
1997; Oomen Ormowski et al., 1998).

Objectives

The principles of sustainable agriculture define an appro-
priate system of production on a farm to ensure the wise 
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and rational use of natural resources, protect the envi-
ronment and allow for the preservation of its biological 
diversity (De Buck et al., 2001; Helander, 1997; Oomen 
Ormowski et al., 1998). This can be achieved by selecting 
the appropriate species and varieties of plants and species 
and breeds of animals for the prevailing conditions, and by 
using appropriate technologies to sustain soil fertility. A 
major component in farm management is the replacement 
of expenditure on inputs with investments in highly skilled 
farmers’ knowledge. Their theoretical knowledge and ex-
perience are necessary for appropriate planning of agricul-
tural production on a farm, allowing them to gain a good 
position in the market and in their social surroundings.

This sub-section examines the possibilities for sustain-
able development of family-run farms, where farmers us-
ing appropriate methods of production would be able to 
respect the environmental requirements and satisfy the 
needs of their economic and social conditions. For this 
analysis, it was necessary to find answers to the follow-
ing questions:

•	 What is the state of knowledge of farmers on the prin-
ciples of sustainable development?

•	 What factors determine the choice of enterprise and 
method of production?

•	 Can farmers use the principles of sustainable devel-
opment or is there scope for their input?

•	 To what extent are natural resources used in a manner 
that does not distort their sustainability?

•	 What are the prospects for transition towards sustain-
able agriculture at the present stage of development 
of rural areas in Poland?

•	 Is the current use of funds from the European Union 
to support agricultural production in line with the prin-
ciples of sustainable development by Polish farmers?

The identification of factors and the state of readiness to 
implement the concept of sustainable development was 
particularly interesting, especially taking into account 
the state of agriculture in Poland and other European 
countries. There is an excess on the food market and 
farmers have difficulties in disposing of their produce. 
It is extremely important to determine how the survival 
of agriculture can be ensured. On the one hand, Polish 
agriculture faces competition from other member states 

through membership of the European Union, but on the 
other hand, the European market is open to Polish goods. 
Whether Polish farmers seize this opportunity depends 
on the price level and to a large extent on the quality of 
their produce. High quality agricultural commodities can 
be produced by applying appropriate manufacturing tech-
nologies, in accordance with the principles of sustainable 
development, during their production (Oomen Ormowski 
et al., 1998; Prus, 2008). Exploration of the use of EU 
funds supporting sustainable agricultural production in 
the first years after integration allows for a comparison of 
the actual behaviour of Polish farmers and their declared 
attitudes.

This topic is multifaceted and interdisciplinary. It re-
quires an analysis of different components of farming 
practices that make up the development of rural areas. 
Therefore a field study was carried out to identify and 
analyse factors affecting agricultural production and the 
viability of farms within three main groups of variables: 
environmental, economic and social change. These fac-
tors are interrelated and conditional.

Figure 6.1. Sustainable development of rural areas goes hand in hand 
with the idea of multifunctional rural development. It consists in diver-
sifying the rural economy by moving away from treating rural areas as 
monofunctional areas where agriculture and production of agricultural 
raw materials are the dominant or sole functions. Multifunctional ru-
ral development is the skilful incorporation of additional non-agricul-
tural functions into rural areas. An example of non-agricultural income 
is producing renewable energy - a windmill on a farm in Kujawsko-
Pomorskie Region. Photo: P. Prus.
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Fact Box

• Agriculture in Poland has great significance in a social and economic context, although it accounts for only 2.6% of GDP.
• Rural areas in Poland occupy an area of 2,914,000 km2 and make up 93% of total land in Poland.
• Rural areas are home to 38.2% of the entire Polish population, with 14,600,000 inhabitants. Of these, 44.4% live on individual farms, but 

only 18.6% live mainly or only on the income from their own farm.
• Agriculture in Poland occupies about 2.2 million people or 16.6% of the total workforce in the country. About 2.0 million people live 

on individual farms.
• There are about 16.2 million ha of agricultural land in Poland and it occupies 51.7% of the whole area of Poland. The total area of ag-

ricultural land in Poland makes it one of the largest farming countries in the EU. Only France, Spain and Germany have a larger area.
• The average area of farms in Poland is 10.23 ha (in 2010). In previous years it was: 10.15 ha in 2009, 10.02 ha in 2008 and 9.91 ha in 

2007, showing a tendency for increasing average farm area in Poland.
• The overall land use on Polish farms is: arable land 65.8%, meadows 13.4%, pastures 3.9%, orchards 1.8%, forests and forested land 6.4% 

and other land 8.7%.
• The total area of arable land in Poland is about 11.6 million ha. The main crops are: cereals 73.9%, feed crops 9.2%, industrial crops 8.9%, 

potatoes 4.2%, leguminous edible plants 0.2% and other crops 3.6%.
• The proportion of various cereal crops in the total area of cereals is: wheat 27.3%, rye 16.3%, barley 13.5%, oats 6.1%, triticale 17.1%, 

cereal mixtures 15.6%, maize 3.2%, buckwheat, millet and other cereals 0.9%.
• The total area of industrial crops consists of: rape and turnip 78.6%, sugar beet 19.4% and other industrial crops 2.0%.
• The total area of sown feed crops consists of: forage legumes and other forage and grass 47.9%, feed maize 39.3%, feed legumes 10.1% 

and feed root crops 2.7%.
• The livestock population in Poland is made up of: poultry 140,826,000, pigs 14,278,600, cattle 5,700,000, sheep 286,400, horses 297,900, 

goats 118,900. 
• The households in rural areas usually consist of five or more inhabitants. Such households make up 24.5% of the total number of rural 

households.
• In a demographic sense, the rural population in Poland is quite young in comparison with other European countries, with 58% of rural 

inhabitants being less than 40 years old.
• Rural places are very diverse in terms of population density:

+ 15% have less than 100 inhabitants,
+ 66% have between 100 and 500 inhabitants,
+ 13% have between 500 and 1,000 inhabitants,
+ 6% have more than 1,000 inhabitants.

Source: Own study on the data published by Polish Central Statistical Office (http://www.stat.gov.pl/gus)

Methods

The basic method used for collecting the empirical mate-
rial was the diagnostic method of a questionnaire-based 
survey. The questionnaire was distributed to a target 
group, owners of agricultural holdings, and directly to a 
selected test group of farmers who at the time of the sur-
vey were participating in training courses organised by 
the Agricultural Advisory Centre in Kujawsko-Pomorskie 
province.

The survey was conducted from October 2002 to May 
2003 among the owners of agricultural holdings in the 
following provinces: Zachodniopomorskie, Pomorskie, 
Kujawsko-Pomorskie, Wielkopolskie, Warmia and 

Mazury, Mazovia and Lodz. In total 1,000 questionnaires 
were sent out, 714 of which were returned.

Among the farmers who took part in the survey, many 
were fairly young people with a long period of profes-
sional activity ahead of them (Figure 6.2). According to 
the stated level of education (Figure 6.3), the largest group 
was made up of graduates of vocational schools and sec-
ondary schools, which may have meant that most of the 
farmers in the study were well prepared professionally. 
There were fewer respondents with only primary educa-
tion or with university education. It was mainly farmers 
owning large farms by Polish standards that took part in 
the study (Figure 6.4). The largest group was composed 
of owners of farms of 15 ha or larger, the second larg-
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est group was owners of 7.0-14.9 ha farms, the smallest 
group was owners of farms smaller than 6.9 ha.

In addition to the survey data, statistical data were ob-
tained from the Central Statistical Office in Poland on the 
size of individual farms in Poland and the age and education 
level of agricultural holdings owners in Poland and of the 
public in general. The current level of uptake of EU funds 
and the national budget to support agricultural produc-
tion in line with the principles of sustainable development 
were also studied, using data published by the Ministry 
of Agriculture and Rural Development on the basis of in-
formation supplied by the Agency for the Restructuring 
and Modernisation of Agriculture. Due to the enormous 
breadth of the research topic, the study focused on usage 
of funds allocated under the Rural Development Plan for 
the period 2004-2006, which was the first period after the 
entry of Poland into the European Union.

Results

The vast majority of surveyed farmers declared that they 
fulfilled most of the criteria for compliance with the prin-
ciples of sustainable development (De Buck et al., 2001; 
Helander, 1997; Lantinga and Rabbinge, 1997). Most re-
spondents reported implementing the following actions 
(Figure 6.5): practising mixed agricultural production 
(crop and livestock production; 86.6% of respondents); 
balanced use of mineral and organic fertilisers (NPK 
amounts in organic fertilisers as a proportion of the whole 
dosage of fertilisers; 70.0%); taking care to preserve the 
fertility of soils (the introduction of ‘green fields’; 79.5%); 
enriching soil through ploughing in straw (53.8%); us-
ing  plant protection chemicals at the most suitable time 
(71.1%); selection of resistant plants to diseases (59.0%); 
and using relevant subsequent crops (67.2%). In livestock 
production the vast majority of the respondents reported 
(Figure 6.5): taking into account animal welfare issues 
when providing farm animals with living conditions and 
housing (amount of space per animal; 77.0%); maintain-
ing natural bedding (84.0%); appropriate light exposure 
(72.0%); adequate humidity and air temperature (60.1%); 
ventilation (62.9%); outdoor grazing in summertime 
(52.4%); favouring the use of fodder produced on their 

Figure 6.2. Proportions of surveyed farmers in the age groups < 40 
years,  41-50 years and > 51 years.

Figure 6.3. Proportions of surveyed farmers with primary, secondary, 
vocational college and university education.

Figure 6.4. Proportions of surveyed farmers with holdings within the 
size classes < 6.9 ha, 7.0-14.9 ha and >15 ha.
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Figure 6.5. Criteria for carrying out production in ac-
cordance with the principles of sustainable develop-
ment fulfilled by the surveyed farmers (%). AMEND 
DIAGRAM‘Outdoor grazing’ ‘Applying plant protec-
tion chemicals at the best time’ ‘ploughing in straw’ 
‘NPK amounts in organic fertilisers as a proportion of 
the whole dosage of fertilisers’ ‘Practising mixed’.

Figure 6.6. The main sources of information about 
production techniques and technologies mentioned 
by the surveyed farmers (%).

own farms (87.7%); and frequent consultation with vet-
erinary surgeons in order to maintain the good health of 
animals and reduce treatment with drugs (88.5%).

The majority of surveyed farmers increased their 
knowledge and professionalism by looking for special-
ist information about production techniques and tech-
nologies (Figure 6.6). Their main sources of information 
were: agricultural journals/magazines (77.3%); courses 
and training (67.1%); television (65.5%); radio (22.7%); 
and fairs and exhibitions (46.8%). The results also showed 
that respondents highly valued the wide array of experts 
at agricultural advisory centres (54.3%).

The surveyed farmers were aware of their impact on 
the environment (85.3%) and showed a belief in the need 
to maintain its high quality (96.1%). They also reported 
increasing knowledge and skills in the field of ecology 
(61.1%). However, very often in practice this was limited 
to organising field roads (67.1%), and unfortunately not 
the introduction of large-scale ecological utilities (43.6%), 
or a suitable way of dealing with waste (42.4%). Only 
slightly more than half the surveyed farmers (54.4%) in-
dicated that their holdings had tanks to store animal ma-
nure and to prevent the leakage of fluids directly into the 
ground (Figure 6.7).
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The respondents identified a number of shortcomings 
in the process of planning, organisation and production 
when monitoring in accordance with the principles of sus-
tainable development (Figure 6.8) (Helander, 1997). Most 
of them did not have current soil maps with information 
about pH and abundance of soil nutrients (51.4%), or docu-
mentation of individual fields regarding the usage of plant 
fertilisers (organic compounds 68.5%, mineral fertilisers 
66.1%) and plant protection products (65.7%). Similarly, 
in livestock production, the majority of respondents did 
not record nutritional inputs (70.9%), the productivity of 
animals (60.1%), or veterinary treatments (52.2%).

The survey showed that most respondents did not at-
tach importance to the keeping of accounts (57.9%; 1.8% 
did not answer this question), and did not acknowledge 
the importance of this in the process of effective plan-
ning of production and monitoring of cash flow (Figure 
6.8). Farmers owning a computer were in the minority 
(40.9%), and even among them, very few used it as a tool 
for planning their agricultural production (9.5%).

Most of the farmers surveyed were not satisfied with 
the income derived from agricultural production (75.2%), 
while many were dissatisfied with their agricultural ma-
chinery and tools (56.3%). Around one-third did not see 

Figure 6.7. Awareness of surveyed farmers of their impact 
on the environment and their ecological actions (%).

Figure 6.8. Proportion of surveyed farmers with docu-
mentation regarding the usage of production inputs (%).
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any possibility to increase their farm income (64.7%). 
Only a small group of respondents sought to improve 
their situation by carrying out non-agricultural activities 
(13.2%) (Figure 6.9).

Despite the negative opinions about their current eco-
nomic situation and how to improve it in the immediate 
future (Figure 6.9), most respondents indicated willing-
ness to engage in their holdings and to transfer them to 
their heirs (68.2%). The majority of farmers involved in 
the studies were satisfied with the quantity of technical 
and farm buildings (52.9%). In addition, the overwhelm-
ing majority of respondents planned to increase the area 
of their holdings (81.1%).

The vast majority of farmers declared the use of bank 
loans (74.2%), with a much more pointed use of prefer-
ential loans (70.2%) than commercial (15.8%). This be-
haviour should be regarded as legitimate and beneficial, 
as it demonstrates the ability to use external sources of 
financing for investments.

The surveyed farmers reported the existence of a 
number of barriers to the development of agricultural 
holdings (Figure 6.10). The main obstacles included: 
volatile prices of agricultural raw materials (84.0%) and 
manufacturing inputs (64.3%); lack of resources for in-
vestments (55.5%); and uncertainty of markets and lack 
of contract agreements (39.9%).

The analysis of measures to support agricultural ac-
tivities conforming with the principles of sustainable de-
velopment revealed a correlation between the responses 
obtained on ecological attitudes and the behaviour of 
Polish farmers before Poland joined the European Union. 
The proof of this was the submission of applications and 
the uptake of grants for agri-environmental schemes. The 
uptake of these grants was very high, as they were used 
to 100% until the end of 2008, which was the deadline 
for allocation.

Figure 6.9. Proportions of surveyed farmers 
reporting different economic and social as-
pects of farms sustainability (%).

Figure 6.10. Proportions of surveyed farmers citing different barriers to 
the development of agricultural holdings (%).
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Summary

On the basis of the above results, it can be concluded that 
the surveyed farmers were on track to fulfil the terms of 
sustainable agricultural production. Most of them report-
ed proper use of environmental resources and thus main-
tenance of the long-term equilibrium. A negative finding 
was that a significant proportion of respondents did not 

have adequate storage tanks for animal manure, whether 
or not they correctly handled municipal waste and packag-
ing from plant protection chemicals. Many shortcomings 
in the planning of production were noted, with a lack of 
current soil maps, plans and documentation on the use of 
fertilisers and plant protection chemicals and a reluctance 
to use agricultural accounting or computers, which can 
be important tools for effective management of holdings. 

STRENGTHS WEAKNESSES

• Large, under-utilised agricultural land area
• Large resources of relatively cheap labour (low cost of labour unit)
• Favourable age structure of rural residents (high percentage of 

young people)
• Low level of specialisation, giving great flexibility to change the 

direction of production
• Relatively good natural environment conditions
• Favourable conditions for agri-tourism development
• Modernised food processing industry
• Proximity to large markets (e.g. the EU, Russia)
• Experience of raising EU funding

• High unemployment rate
• Low mobility of the rural population
• Poor education level of rural residents
• Lack of capital in agriculture and in rural areas
• Low credit rating in agricultural sector
• Limited opportunities for employment outside agriculture
• Poorly developed social infrastructure (schools, cultural institu-

tions) and technical infrastructure (water, sewer, gasification)
• Low investment attractiveness of rural areas
• Weak vertical and horizontal integration in the agri-food sector 

and low propensity for joint action
• Poor marketing and managerial staff in small processing enterprises
• Unfavourable structure of farms
• Widening disparity in profitability between small and large farms
• Diversity of regional development

OPPORTUNITIES THREATS

• Polish agriculture joining the Common Rural Policy, which gives 
the opportunity to compete in the common European market in 
relatively equal conditions

• Development of non-agricultural activities in rural areas
• Diversification of agricultural activities
• Large internal market in rural areas related to the potential 

increase in purchasing ability
• Large and uniformed EU market
• Changing expectations of the population in the EU about social 

functions of agriculture and the benefits of sustainable rural devel-
opment 

• Changing consumer expectations on food production methods 
and growing awareness of the benefits of extensive and environ-
mentally friendly agriculture

• Transfer of economic activities into rural areas
• Increased interest in rural areas as places of residence and leisure
• Projected growth of agri-tourism
• Opening of the EU market for Polish producers of organic, tradi-

tional and regional food
• Development of cultural infrastructure and cultural heritage, 

which will contribute to meeting social needs and enhancing the 
attractiveness of rural areas

• Conflicting priorities for rural development and agricultural policy 
among developed countries in the EU and Poland

• Reduction of support for European agriculture as a result of WTO 
negotiations

• Limited opportunity to improve education level in poor rural 
populations in connection with poor social infrastructure

• Rapid development of agricultural production in countries with 
low production costs

• The necessity to incur large expenses in a short time to adapt to 
EU standards

• The expanding global economic crisis
• Falling prices for agricultural products on the EU and global market
• Price increases for raw materials and means used in agricultural 

production
• Climate change and extreme weather events (droughts, floods, 

etc.)

SWOT Analysis of Polish Agriculture and Rural Areas Development

Source: on the basis of “The strategy of rural areas and agriculture development in 2007-2013 (with some elements of foreseeing until 2020).” A 
document accepted by the Council of Ministers on 29 June 2005, Warsaw.
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According to the respondents, their economic and social 
needs were not satisfied to the expected extent. However, 
it should be noted that due to the complexity of the issue 
of sustainable development of agricultural holdings, it is 
very difficult in practice to be a fully sustainable farm 
that satisfies all the requirements and criteria. Bearing 
in mind that many of the surveyed farmers had already 
implemented many elements of environmentally-friendly 
production, it can be concluded that there is a real oppor-
tunity for sustainable development of individual agricul-
tural holdings. However, this requires time. It is difficult 
to change all former habits and practices at once. This can 
be done gradually, by changing the rules for subsequent 
production over several years. Admittedly, this requires 
broad knowledge and skills among farmers, but this may 
lead to an improvement in their economic situation and 
provide non-quantifiable benefits, e.g. better environ-
mental living conditions in rural areas and the satisfaction 
of a production-friendly environment.

The survey also showed that the sustainability of 
agricultural holdings was influenced by their owner’s 
educational level. In many cases, an increase in overall 
education level increased the percentage of responses to 
questions and declared actions complying with sustain-
able development. There was also a significant effect of 
farm size, with more declarations attesting to sustainable 
farming activities on larger farms. The factor with  the 
smallest impact on the way farms were run was the farm-
er’s age, with only a few significant differences between 
respondents in different age groups.

The key to sustainable rural development and agricul-
tural holdings in Poland seems to be to generate greater 
awareness among farmers of the environmental problems 
already identified and to increase knowledge and skills in 
this area (Prus, 2008). A frequent reason for erroneous de-
cisions on production that had a negative impact on the 
environment was the lack of knowledge, and not the greed 
of farmers. A very significant role will also be played by 
the financial support from the national budget and the 
European Union. This will promote activities related to 
improving the environment and rural areas, as well as the 
quality of life and the economic diversification of rural 
areas. This is provided in the Rural Development Program 
for 2007- 2013.



References

472

Løes, A.K. and Øgaard, A.F. 1999. Soil nutrient content after long-term 
organic farming. In: Nordisk Jordbrugsforskning 81, 120-124.

Marcinkonis,S. and Karmaza, B. 2007. Fosforo akumuliacijos duomenų 
vizualizacija potencialios taršos židiniuose. In: Žemdirbystė. Mokslo 
darbai, 1, 94 : pp 64-73

Mažvila, J., Vaišvila, Z., Radžiūnas, V. and Adomaitis, T. 1992. Ilgalaikio 
tręšimo mineralinėmis trąšomis įtaka derliui, dirvožemio agrocheminėms 
savybėms, maisto medžiagų išplovimui. Kn: Antropogeninių veiksnių 
įtaka dirvožemio derlingumui, Vilnius, p.52-57. 

Mažvila, J., Pekarskas, J. and Arbačiauskas, J. 2003. Ekologinės 
žemdirbystės ūkių dirvožemių agrocheminės savybės ir jų kaita. In: 
Žemdirbystė. Mokslo darbai, 3, 83: 66-76.

Мishina, I.J. 1984. Rastitelnyje ostatki kak faktor plodorodija der-
novo-podzolistych pochv. Avtoreferat dissertaciji, Moskva.-14 p. (in 
Russian).

Pekarskas, J. 2005. Ekologinio ūkininkavimo įtaka dirvožemio 
agrocheminėms savybėms ir augalų mitybos problemų sprendimas. 
LR Žemės ūkio ministerija, Lietuvos mokslų akademijos Žemės 
ūkio ir miškų mokslų skyrius, Lietuvos žemės ūkio universiteto 
Bandymų stotis, LŽŪU Žemės ūkio mokslo ir technologijų parkas, 
Akademija, Kauno r.: 40-43.

Pupalienė, R. and Stancevičius, A. 2003. Įvairaus intensyvumo 
žemdirbystės sistemų poveikis dirvožemio agrocheminėms 
savybėms. In: Žemdirbystė. Mokslo darbai,  3, 83, 19-30.

Raupp, J. 1995. The long-term trial in Darmstadt: mineral fertiliser, 
composted manure and composted manure plus all biodynamic 
preparations. In: Raupp, J. (ed.) Main effect of various organic 
and mineral fertilization on soil organic matter turnover and 
plant growth. Proceedings of the first meting Concerted Action 
Fertilization Systems in Organic Farming 5. Darmstadt, Germany: 
Institute for Biodynamic Research. pp 28-36.

Romanovskaja, D. and Tripolskaja, L. 2003. Įvairių organinių trąšų 
naudojimo priesmėlio dirvožemyje agroekologinis įvertinimas. In: 
Žemdirbystė. Mokslo darbai, 4, 84, p. 3-22.

Scow, K.M., Somasco, O., Gunapala, N., Lau, S., Venette, R., Ferris, 
H., Miller, R. and Shennan, C. 1994. Transition from convention-
al to low-input agriculture changes soil fertility and biology. In: 
California Agriculture 48, pp 20-26.

Sharpley, A.N., Chapra, S.C., Wedepohl, R., Sims, J.T., Daniel, T.C. 
and Reddy, K.R.1994. Managing agricultural phosphorus for pro-
tection of surface waters: issues and options. In: J. Environ. Qual. 
23: pp 437–451.

Shatokhina, S.F. and Khristenko, S.I. 1998. The effect of agricultural 
chemicals on the biological activity of Southern Chernozem. In: 
Eurasian Soil Science 31, pp 867-872.

Švedas, A. and Antanaitis, Š. 2000. Aplinkos veiksnių ryšys su drenažo 
nuotekų ir išplaunamų nitratų kiekiu. In: Žemės ūkio mokslai 4, 24-31.

Švedas A. 1990. Žemdirbystės ekologija.-Vilnius. 115 p.
Tyla, A., Rimšelis, I. and Šleinys, R. 1997. Augalų maisto medžiagų 

išplovimas iš įvairių dirvožemių. - Dotnuva-Akademija. - 25 p.
Tripolskaja, L. 2004. Ilgalaikio trąšų naudojimo įtaka dirvožemio 

savybėms lizimetriniuose įrenginiuose. In: Žemdirbystė. Mokslo 
darbai, 1, 85, pp 17-27.

Tripolskaja, L. and Romanovskaja, D. 2001. Trąšų poveikis cheminių 
elementų migracijai. Lietuvos žemės ūkio universiteto ir Lietuvos 
vandens ūkio instituto mokslo darbai, 17(39), Kaunas.

Wolf, S.A. and Allen, T.F.H. 1995. Recasting alternative agriculture as 
a management model: The value of adept scaling. In: Ecological 
economics 12: pp 5–12.

Zarina, L. 2000. Soil potassium and phosphorus in different crop ro-
tation by influence of fertilisation system. In: Potassium and 
phosphorus: fertilisation effect on soil and crops. Proceed. of the 
Regional IPI Workshop, October 23-24, 2000, Lithuania. Dotnuva-
Akademija. pp 202-205.

Chapter 6

De Buck, A.J., van Rijn, I., Roling, N.G. and Wossink, G.A.A. 2001. 
Farmers’ reasons for changing or not changing to more sustainable 
practices: an exploratory study of arable farming in the Netherlands. 
In: J. Agr. Educ. and Exten. 7(3), pp. 153-166.

Helander, C.A. 1997. The Logarden project: development of an ecolog-
ical and integrated arable farming systems. In: van Ittersum, M.K. 
and de Geijn, S.C. (eds.) Proceedings of the 4th ESA Congress. 
Elsevier, Amsterdam. pp. 309-317.

Hunek, T. 2004. Convergence of Agriculture in The Market Oriented 
Economy. In: Rosner A. (ed.): Problems of village and agriculture 
during market reorientation of the economy. Warsaw: IRWiR PAN 
pp. 45-59.

Lantinga, E.A. and Rabbinge, R. 1997. The renaissance of mixed farm-
ing system: a way towards Sustainable agriculture. In: Jarvis, S.C. 
and Pain, B.F. (eds.). Gaseous nitrogen emissions from grasslands. 
Willingford, UK: CAB International pp. 408-410.

Oomen Ormowski, J.M., Lantinga, E.A., Goewie, E.A. and Van der 
Hoek Ormowski, W. 1998. Mixed farming systems as a way towards 
a mere efficient use of nitrogen in European Union agriculture. In: 
Env. Poll. 102, pp. 697-704.

Prus, P. 2008 Sustainable development of individual farms based on 
chosen groups of farmers. In: EJPAU 11(3), #06.

Chapter 7

Danilov-Daniljan, V.I. and Losev, K.S. 2000. Environmental challenge 
and sustainable development. M.: Progress-Tradicion Press. 

Mathematics Encyclopaedic Glossary. - М., 1988.
Moiseev, N. N. 1995. Recent anthropogenesis and disruptions of civili-

zation//In: Voprosy filosofii. №1, P. 5-22.
Oldak, P.G. 1983. Balanced nature usage. Economist point of view. - 

Novosibirsk: Nauka Press. 128 с.
Rudsky, V.V. and Sturman, V.I. 2007. Fundamentals of nature usage. 

- M.: Aspect Press.
Sundstrom, T. and Ryden, L. 2003. The prospect of sustainable devel-

opment. In: Rydén, L., Migula, P. and Andersson, M. (eds.) 2003 . 
Environmental science. Uppsala: Baltic University Press. pp. 764-800.

Valyansky, S.I. and Kaljuzhny, D.V. 2002. Third way of civilization. 
- М.: Algoritm.

World Commission on Environment and Development. 1987. Our com-
mon future. Report of the World Commission on Environment and 
Development. [The Brundtland report] Oxford:.Oxford University 
Press.


	ehsa 1_cover.pdf
	FULLTEXT02-12.pdf

