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Abstract: This paper presents the conditions and possibilities significant resources of  
sustainable agriculture and the organic food production system in Serbia. The concept of 
organic agriculture was considered in the function of the organic food production. The 
principal characteristics of adjustment of cropping practices and procedures of 
establishing and realisation of the organic food production are pointed out. Furthermore, 
biological control in the realisation of the organic agricultural production is indicated. 
Fundamental procedures of biological control in organic agriculture are related to 
providing quality of soil, water resources and feed. Moreover, the alternative forms of 
crop protection products are indicated. Specificities of alternative programmes are 
studied with the aim to produce organic food. The necessity to adjust the education of 
producers and experts to perform the organic food production is also indicated. 
Key words: Sustainable agriculture, Organic production, Organic food, Agroecology, 
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Introduction 
 

The development of sustainable agriculture and thereby of the organic 
production are determined by ecological and economic conditions (Holt and 
Reed, 2006; Horlings and Marsden, 2011; Harlberg and Muller, 2013). On the 
basis of harmonisation of these two factors the possibilities to produce organic 
food are established (Bošković et al., 2003; Koohafan et al., 2011; Leifeld, 
2012)). Greater requirements of consumers, especially during the last ten years 
have resulted in a significant increase and development of organic agriculture all 
over the world (Seufert et al., 2012). Although organic agriculture covered only 
3% of total arable areas in the EU countries in 2000, it should not be forgotten 
that it is the most dynamic sector of agriculture in those countries (Tuomisito et 
al., 2012). Organic food is basically the oldest form of agriculture on the planet 
(Rosset and Martinez-Torres, 2012). The agricultural production without 
chemicals, based on oil (chemical fertilisers and pesticides) was the only option 
after the World War II. However, the technological advancement that followed 
resulted in significant economic advantages, but also in pollution and degradation 
of the environment (Schmidhuber, 2003; Harpinder et al., 2010).  
 

Effects of the conventional agriculture 
 

Monocultures spread all over the world leading to soil use for growing one 
crop species several years in a row (Azadi et al., 2011). Available data suggest 
that crop diversity per unit of arable areas significantly decreases (Lamine and 
Bellon, 2009). There exist political and economic forces that encourage gaining 
of higher profit from transformation of production on huge agriculture  areas into 
monoculture, simultaneously implying that such production fits into the world 
market (Nemes, 2009). Technologies that allowed shift toward monocultures are 
mechanization, improvement of different varieties and hybrids of crops and 
development of certain chemicals for fertilization and weed and pathogen control 
(Altieri and Nicholls, 2008; De Ponti et al., 2012); Luttikholt, 2007; Piriou, 
2002).  

From ecological point of view, regional consequences of the monoculture 
specialization are many-folded: 

1. Agricultural systems in which on huge areas are grown specialized crops 
lack former components of farms and are almost completely deficient in links or 
are entirely non-complementary in regard to crop production, soil, crops and 
animals. 

2. Circling of nutrients, energy, water and waste materials does not exist any 
more and the circle, in regard to natural ecosystems remains open. 

3. Part of instability and susceptibility toward diseases of the agroecosystem 
can be linked with the adoption of monoculture type of production on huge areas, 
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that enabled concentration of food source for specialized harmful herbivores and 
increased areas available for pest immigration. 

4. Spread of certain crop species outside natural borders of spreading brings 
them into contact with potentially harmful pathogens. 

5. Industrial type of agricultural production confronts with ever-lasting 
offer of new varieties and hybrids that should replace old ones due to the 
occurrence of biological stress, or changes on the market. 

6. Need for maintenance of monoculture production type demands 
increased use of pesticides and fertilizers. However, effects of their use fall and 
yields of the majority of basic cultures reached the highest levels. 

 
The concept of sustainable and organic agriculture 
 
The World Commission on Environment and Development point out to the 

basic changes in the human population growth, the necessity for a strategy to 
maintain the production of safe food and the necessity to conserve natural 
resources (Ollivier and Bellon, 2013; Niggli et al., 2008). The definitions of 
sustainable agriculture are usually focused on the need for agricultural 
procedures that will be economically vital, meet requirements of people for 
organic food, but at the same time, that will positively affect the protection of the 
environment and the improvement of qualitative nutrition of people (Morgan and 
Murdoch 2000). Since these aims could be achieved by numerous different 
means, sustainable agriculture is not related to any special technological 
procedure (Rahmann et al., 2009). Also, sustainable agriculture is not entirely 
dependent on organic farming (Sangor and Abrol, 2004; Sandhu et al., 2010). 
The initial notion of sustainable agriculture was close to terms of its adaptability 
and flexibility to meet requirements of qualitative food (high and low). Its 
demands are orientated towards natural resources for production and possibilities 
to protect soil and other resources (Bellon et al., 2011a; 2011b; Bengtsson et al., 
2005). This aim requires the efficient employment of technology in the most 
suitable way for sustainability (Messmer et al., 2012).  

Organic agriculture is a holistic system that promotes and improves health of 
agroecosystm, including biodiversity, biological cycles and biological activity of 
the soil (Halberg, 2012; Altieri, 2002). It gives priority to the application of the 
production practices of tillage over the application of procedures outside 
agricultural areas (Blanchart et al., 2005; Bland and Bell, 2007). The crop 
rotation provides diversity in crops, feed and less utilised plants, and it improves 
the complete production and soil fertility, and also facilitates conservation of 
plant resources (Allard et al., 2000; Baars, 2011). The integration of the animal 
production into the sustainable agricultural system provides the additional 
income via organic meat, eggs and diary products, and also makes available the 
utilisation of animal draught (Hossein et al., 2011). Planted fruit trees and forests 
integrated into a wider ecological system provide not only food, yield, fuel and 



Acta Agriculturae Serbica, Vol. XXI, 41 (2016); 65-85  

 

68 

wood, but also the protection against the sun and winds (Francis, 2009). There 
are also different aquatic plants that are integrated into diverse organic 
agricultural systems (Gabriel et al., 2010; Murphy et al., 2007). 

The most important motifs for engaging into organic agriculture are 
economic ones, and then the production of organic food and the interest in the 
environmental protection (Tiemens-Hulscher et al., 2012). All organic farmers 
avoid the application of synthetic chemicals, although methods they employ 
differs from one another. The scope of organic farmers is very wide - there are 
farmers that absolutely avoid the application of any external agent and use 
exclusively sources obtained in the farm, such as compost, and stimulate insect 
actives via food conservation (Elzen et al., 2012). Also, there are farmers that 
increase soil fertility and control pests by external inputs. The philosophy of the 
latter ("input substitution") has been advertised much longer than organic 
agriculture (Drinkwater, 2009).  

In the period of intensive development of commodity production in economy 
praxis and theory, existed comprehension on primacy of the principle of the 
social production efficiency (Goulet and Vinck, 2012; Lampkin et al., 2006). 
Such position and behavior of the economical subjects, commodity producers 
were based upon presumptions on unlimited economy resources. The starting 
point of these presumptions were that resources can be used intensively, without 
taking care on possibilities of their use in future and on need of reproduction and 
protection of restorable resources in such conditions in policy of development 
based upon principles of technical and technological accomplishments in the 
second half of the 20th century (Besson, 2009; Badgley and Perfecto, 2007). At 
the same time, with the achievement of the positive economic and production 
effects, processes of degradation and pollution of all ecological system were 
demonstrated (Dangour et al., 2010; Gliesman, 2007). 

Emerged tendencies were especially obvious in the most developed 
capitalistic countries in the phase when intensive development and increase of 
material production is achieved under influence of merciless competition and 
elemental influence of commodity production laws (Blazy et al., 2009). 
Consequences of the aggressive behavior of the economy subjects toward nature 
in whole were economical and irrational spending of natural resources (Elzen and 
Wieczorek, 2005). In these processes, reproduction in nature, especially normal 
restoration of biological and ecological resources is noticeably disturbed. In last 
four decades of the 20th century developed knowledge on irrational and improper 
use of natural resources (Jovanović et al, 2003; Hojka et al., 2005). 

In 1990, the concept of sustainable development was adopted by European 
Union, and two years later, the same was done by United Nations. In the period 3 
– 14 June 1992 in Rio de Janeiro the Second Conference of United Nations on 
environment and development was held. On this meeting a significant declaration 
that legalized concept of the sustainable development was adopted.  It became 
evident that environment can not be preserved and improved by partial politics 
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and measures, but that it is possible to achieve by use of the sustainable 
development concept. 

In early years of the 20th century organic agriculture originated from theory 
and praxis, including diversity of alternative methods of agricultural production, 
mostly in northern Europe. There existed three main directions: biodynamic 
agriculture, that occurred in Germany and was defined by Rudolf  Steiner; 
organic agriculture originated from England, based upon theory that was 
developed by Albert Howard in his Agricultural testimony (1940); Biological 
agriculture that was developed in Swiss by Hans-Peter and Rusch and Hans 
Muller. 

Regardless on some differences in approach, mutual base of all these 
tendencies is accent on elementary connection between agriculture and nature 
and consideration of the rule of the natural equilibrium (Cabaret et al., 2003). 
Named directions of alternative methods development of agricultural production 
moved away from other approaches to agriculture  (Hubert, 2002), that tended to 
maximize yield through use of various kinds of synthetic products. 

In order to define the concept of the organic agriculture, it should point to 
definition by Codex Alimentarius, based upon contributions of experts from all 
over the world: “Organic agriculture is holistic system that promotes and 
improves health of the agro ecosystem, including biodiversity, biological cycles 
and biological soil activity. It gives priority to use of production praxis of soil 
cultivation in regard to application of procedures outside agricultural areas. This 
is maintained where it is possible by agronomic and biological methods, contrary 
to use of synthetic materials, in order to fulfill any specific function in the frame 
of the system”. Codex of the organic agriculture system is directed toward: 
Increase of biological diversity in the frame of the system in whole; Increase of 
biological soil activity; Maintenance of longer period of soil fertility; Recycling 
of plant and animal origin waste, thus reducing use of unrestorable resources; 
Support of healthy soil, water and air use, as well as reduction of all forms of 
pollutants that emerge from agricultural procedures; Maintenance of agricultural 
products with the stress on the methods of the process in order to maintain 
organic integrity and vital product quality, and Stabilization of the existed farms 
over the conservation period, as well as it’s length that is determined by external 
specific factors that refer to soil history, type of crops and animal products. 

 
Biodiversity in sustainable agriculture 
 
Agricultural biodiversity of all specii intended for human food is a significant 

part of biodiversity in general, highly considered in food market globalisation, 
intelectual property system and spreading unsustainable industrial food 
production (Hole et al., 2005). It is also known as agri-biodiversity or the genetic 
resourses for food and agriculture. It includes: harvested types of crops, selected 
animal specii, various fish specii, wild resources in the fields, forests and aquatic 
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ecosystems; not harvested specii within production ecosystems that support food 
supply, including soil micro-organisms, pollinators, etc.;  not harvested specii in 
the broader field conditions that promote food production ecosystems 
(agricultural regions, forest and aquatic ecosystems). 

However, the interaction between the environment and genetic resources 
management practice determines evolutionary processes (Bošković et al., 2011). 
These may include introgression from wild relatives, hybridization between 
cultivated plants (Wolf et al., 2008), mutation of natural and artificial selection, 
since the genetic material (variety of farm crops or domestic animals selected) is 
well adapted to local variations in biotic and abiotic external conditions (Sandhu 
et al., 2010). 

Biodiversification of sustainable agroecosystem can be achieved through 
reviving functional biodiversity, thus initiating synergisms that provide 
environmental conditions, such as soil biology activation, nutrient cycle re-
establishing, increasing favorable arthropods and antagonists (Bošković et al., 
2003; Hooper et al., 2012). Key actions are preventive, providing strengthening 
of agroecosystems' "immunity", through series of mechanisms (Doring, 2012). 

Different strategies exercise following ecological principles: 
1. Crop rotation. Occasional diversification provides crops feed and 

terminates life cycles of some insect pests, parasites and weeds. 
2. Polyculture. The complex system of plant crops in which two or more 

crops are sown within sufficient spatial proximity, which results in competition 
or complementarity to increase yield. 

3. Agro-forestal systems. Agricultural systems where the forest trees are 
grown together with annual crops and domestic animals, resulting in increased 
complementary relations between components with multiple use of 
agroecosystems. 

4. Leguminous crops. The use of pure or mixed cultures of legumes or 
other annual plant species under fruit trees to increase soil fertility, while 
increasing the biological pest control with modification of orchards microclimate. 

5. Integration of domestic animals into agroecosystems contributes increase 
in biomass production and optimal cycling of nutrients. 

 
Biologic control witnin organic agriculture 
 
Interests of the public and consumers of agricultural products in pesticide 

residues in food and serious impairment of the natural integrity of the 
environment led to the higher interest in control in agriculture (Bellon et al., 
2010). There is a reliable proof that pesticides directly adversely affect human 
health, hence some countries introduced strict legal regulations on the application 
of certain types of pesticides in the plant production (Aeberdhard and Rist, 2009). 
It is obvious that a drastic reduction in the number of acceptable chemical 
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products, as well as, in the number of their users in agriculture will occur in the 
very near future (Lockie et al., 2006; Nunes et al., 2009). 

Beside the food safety increase, and a reduced level of pesticides in the 
environment, the advantage of biological control lays in the fact that agricultural 
workers are less exposed to pesticide effects (Trkulja et al., 2015; 2016) 
Biological control, also, contributes to avoidance of harmful plants, provides the 
development of beneficial insects, and contributes to the mitigation of problems 
related to resistance of harmful insects to certain chemicals (Doring et al., 2012; 
Drobnjaković et al, 2016). Once established, biological control in agriculture is 
in fact relatively inexpensive. Biological control of citruses performed during the 
last 100 years resulted in great practical advantages. Annual saving in protection 
costs for only four insect species was estimated to 100 M dollars (Nunes et al., 
2009). Contemporary studies relate to the development of plant varieties that can 
maintain or improve yields and quality, even under conditions of higher UV 
radiation caused by a rarefied ozone layer (Sivasakthivel and Siva Kumar Reddy, 
2011; Arcas et al., 2000). Managing water and soil resources for better 
conservation of available water, improvement of their quality and conservations 
encompasses the improvement of practical practices on a large scale, from soil 
conservation to plants with long roots that can use soil moisture and nutrients 
bellow the level reached by a common root system (Thieu et al., 2011). 

The question of the improvement of the production of fibrous feeds and 
breeding of domestic animals is one of essential questions of biological control 
(Sørensen. et al., 2005). The point is to develop such fodder crops that will have 
the maximum gain of green matter during autumn. In such a way, the grazing 
season of ruminants can be significantly prolonged, and by this, costs of animal 
nutrition with expensive formula feed can be considerably reduced, with the 
simultaneous increase of feed consuming efficiency (Watson et al., 2008). The 
aim of animal breeding is to develop animals that will provide a higher meat and 
milk production per a kilo of consumed feed regardless of its origin. 

Under conditions of the organic agricultural production that is developing 
today, biological control provides the base for control of various pests, but 
selective pesticides have often to be used (Trkulja et al., 2016). The aim is not to 
destroy pests, but to maintain their population under the level of economic losses. 
Since methods of biological control have been spreading, the reduced application 
of pesticides will result in greater damages in pests than via food alone (Butault 
et al., 2010). 

Sound soil is the base for all systems of organic agriculture. Beside 
appropriate soil fertility, organic farmers have a tendency to biologically active 
soil with a rich population of micro-organisms necessary for the cycle of 
nutrients (Gliessman, 2010). The crop rotation is necessary for all types of 
nutrients, such as nitrogen in the case of leguminous crops, or biomass rich in 
carbon for the development of useful soil micro-organisms (Gosling and 
Shepherd, 2005). If necessary, limestone should be used to provide soil pH of 6-
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7. Beside limestone, manure and composted manure are the best forms for the 
soil improvement in organic agriculture (Leifeld, 2012). In the case of field and 
vegetable crops, the use of immature manure is permitted three, i.e. four months, 
respectively, prior to harvest, in order to provide an adequate degradation or to 
avoid possible problems with bacterial contamination of products (Bošković et 
al., 2003). The application of immature (unfermented) manure on frozen or snow 
covered soil is not permitted. Composting is an advantageous method in manure 
stabilisation.  

 
Spreading the information on organic agriculture and organic food in the 
function of the national diet improvement 
 
At the end of the 60's and especially the 70's of the 20th century, the 

importance of organic agriculture in relation to the awareness of the necessity to 
protect the environment and to improve the national diet increased (Lampkin and 
Stolze, 2006; Lockie et al., 2006). New associations were established. These 
associations encompassed producers, consumers and other concerned about 
ecology and the style of living more harmonious with natural laws.However, 
since 1980 in the majority of European countries, and also in USA, Canada, 
Australia and Japan, organic agriculture has been improved significantly via the 
development of new methods in the production in accordance with the 
consumers' interests (Azadi et al., 2011).  

The consumption of products of organic agriculture has been increasing all 
over the world. The greatest part of this increase can be explained by the 
requirements of consumers for agricultural products that did not contain 
genetically modified organisms (Bošković et al, 2013). Since the use of GMOs is 
not permitted in the organic production and processing, organic products are 
separately displayed in the markets (Bošković and Prodanović, 2016). 
Considering consumers in Europe, their greatest demands for products of organic 
agriculture show the highest increase in The Netherlands, Scandinavian countries 
and Germany.  

In Italy for instance, about 4% of total agricultural areas are under organic 
production, while this percentage in Austria amounts to 10% with the increasing 
tendency. The Prince of Wales has established the farm for organic agriculture 
with a system by which the government supports farmers to start this form of the 
agricultural production. Large chains of supermarkets and restaurants in Europe 
offer a wide scope of such products. 

Information on the ever increasing importance of nutrition quality in the 
function of health maintenance and improvement of the reproductive and creative 
abilities of the population has been spreading all over the world (Baars, 2011). 
Therefore, besides providing optimum quantities of agrarian products, demands 
for a greater supply and consumption of safe (organic) food have been more 
severely stated. А deficit in high quality and safe food has been appearing in the 
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food demand structure in the most developed countries. From the aspect of our 
market orientation one should bear in mind that in these countries the production, 
and surplus of supply of strategic products (cereals, sugar, meat, oil, etc.), which 
relatively decreases our export possibilities, on one hand, have been increasing, 
while on the other hand, the deficit of safe food is pronounced in the structure of 
the production and supply of agrarian products (Bošković et al., 2003; Halberg 
and Muuler, 2013).  

Broaden information on the application of methods and technologies of the 
safe organic food production resulted in a new approach to the development of 
the organic production and better understanding of a positive relation between 
diet and human health, as well as, to a possibility to maintain and improve health 
of different population age groups (Dangour et al., 2010). The least and the most 
developed countries mutually approached better understanding of a great 
economic and human price of chronic malnutrition in countries that were not able 
to provide safe food or adequate nutrition of their population due to either 
economic and technological limits or to wars and natural catastrophes 
(Koohafkan et al., 2011). Factors related to the environment and the effects of 
chemical and microbiological pollutants on nutritive values and safeness of food 
are being discovered and considered. The development of a wide scope of new 
safe organic food products provides the improvement of the food nutritive value 
in favour of human health (Simić et al., 2004). Globally observed, a greater 
responsibility and expectancy of world institutions are required for increasing the 
production of safe food. The stress is put on the constructive role of international 
organisations such as FAO, which, often cooperating with other organisations 
and donors, establish a relation between a potential to improve human nutrition 
and quality of living with a struggle to eradicate famine, malnutrition and 
consumption of unhygienic food that jeopardise population health (Darnhofer et 
al., 2010; Guyomard, 2009; Halberg et al., 2006). 

 
Development of sustainable and organic agriculture in Serbia 
 
Available natural riches in Serbia play a key role in economic and especially 

agricultural development. This fact results from their diverse ecological structure 
and comparative possibilities of development. Common natural conditions have 
significant role for agriculture, for development of its diverse structure, as well as 
for application of the concept of sustainable development and environmental 
protection. This is also manifested by available orographic diversity and 
differential climatic conditions (Bošković et al., 2003; Boškovic et al., 2008; 
2011). In establishment of the agriculture sustainable development, adequate 
measures for protection and improvement of the climate are necessary to be 
applied. With the aim of protection and management of the agricultural areas, the 
analysis and permanent adaptation of the production structure by ecological 
demands is necessary and important (Hojka et al., 2005). 



Acta Agriculturae Serbica, Vol. XXI, 41 (2016); 65-85  

 

74 

In their structure and comparative characteristics natural potentials directly 
determine possibilities of agriculture development. Serbia possess with relatively 
convenient and diverse natural conditions that enable development of highly 
productive and quality agriculture production in a whole, and especially animal 
husbandry with suitable financial investments. The fact that animal husbandry in 
the structure of agriculture has a role of the key branch is indisputable, for 
conditions for more convenient economical valorization of the plant production, 
especially in regard to field crops is are carried out over it. 

In development of agriculture in Serbia, animal husbandry fails to progress 
significantly, despite the fact that there exist convenient comparative advantages. 
Relative underdevelopment of the animal husbandry influences inconveniently to 
use of the available forage.  Great portion of this food remains insufficiently used 
or even decays. This suggests examples of unused maize stalks in significant 
areas in which maize is grown. Similar situation refers also to other field crops 
such as sunflower stalks, hay and sugar beet top. In regard to the above stated, a 
fact that holding back of the animal husbandry in conveniently reflects to soil 
quality and fertility should also be taken into account (Jovanović et al. 2003).  
Broad development of the field production that influences on decrease in 
working productivity in animal husbandry is caused by extremely low 
availability of livestock in agricultural enterprises and cropping farms, in regard 
to hectare of agricultural land. At the other hand, insufficient technical and 
technological direction of field production is inconveniently reflected to the 
intensity level of the animal production. This tendency is even more expressed in 
agricultural enterprises of the former social sector in regard to the private one. 
However, facts clearly suggest that stimulation of animal production leads to 
creation of stimulating conditions for faster growth of field crop production. 
Manure production is enlarged with the increase in animal units. It means that 
assumptions for intensification of the production are created by increase of 
livestock, for increased use of manure, increase of active ingredients from 
organic fertilizers enables increase in volume of biologically high-quality 
commodity production in regard to hectare of arable land and per worker, raise 
working productivity and income, i.e. profit increase in agriculture in whole. This 
suggests that effects in field crop production are expressed by economical effects 
of animal products and their processed products (Hojka et al., 2006). 

In agrarian sector, in development of agriculture and this sector in whole, 
livestock represents especially significant path of advancement and biological 
resource not only of animal husbandry, but of agriculture in whole. Depending 
upon livestock size and structure, emerge accomplishments and results in animal 
husbandry in this sector. This is especially achieved if reflection of commodity 
production, specialization and motivation of the economic subjects in agriculture, 
i.e. farmers is to use more rational other resources of development, such as 
working labor, natural riches, soil, economic objects and etc.  
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Cropping farms in conditions of market economy, under convenient 
economic position of animal husbandry have opportunity to increase ecological 
conditions and soil quality through animal production, growth rate, meat and 
other processed products simultaneously gaining positive results based on this. In 
these circumstances of increased livestock and maintenance of highly productive 
animal production, cropping farms achieve higher level of employment of the 
available working labor. This enables achievement of satisfactory level of 
valorization and other production factors (Simić et al., 2004). Maintenance of 
certain livestock level in agrarian sector is highly dependent upon existence of 
very convenient natural conditions for development of diverse and highly 
productive animal production in Serbia. 

In the frame of the strategy of agriculture technological development, 
together with animal production, the aim is encouragement of more complete use 
of the available natural resources, which is highly significant for field crop and 
animal production development. In regard to accomplishment of this goal, the 
following is to be achieved: 

(1)  Providing of significantly higher consumption of organic fertilizers is 
needed in order to enable achievement of optimal technological and economical 
effects, improvement of biochemical soil properties and providing of ecological 
equilibrium with increase of economy and rent ability of animal production. 

(2) For enhanced use of organic fertilizers, number of animal units is to be 
increased per hectare and quality manure collection and spread is to be provided. 
According to data for 1998 in our country there were only 32 animal units per 
100 ha of agricultural land. In West European countries, according to data for 
1995, there were 45 animal units per ha of arable land. 

With the increase of livestock, significantly more convenient conditions are 
to be created for development of field crop production, above all through 
increase of green forage, especially leguminous fodder crops. Increased use of 
these cultures by production of silage would provide significantly cheaper animal 
production of higher biological quality. 

In the period of intensive development of commodity production in economy 
praxis and theory, existed comprehension on primacy of the principle of the 
social production efficiency. Such position and behavior of the economical 
subjects, commodity producers were based upon presumptions on unlimited 
economy resources. The starting point of these presumptions were that resources 
can be used intensively, without taking care on possibilities of their use in future 
and on need of reproduction and protection of restorable resources in such 
conditions in policy of development based upon principles of technical and 
technological accomplishments in the second half of the 20th century. At the 
same time, with the achievement of the positive economic and production effects, 
processes of degradation and pollution of environment and jeopardizing of all 
ecological system were demonstrated. Emerged tendencies were especially 
obvious in the most developed capitalistic countries in the phase when intensive 
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development and increase of material production is achieved under influence of 
merciless competition and elemental influence of commodity production laws.  
Consequences of the aggressive behavior of the economy subjects toward nature 
in whole were economical and irrational spending of natural resources. In these 
processes, reproduction in nature, especially normal restoration of biological and 
ecological resources is noticeably disturbed. In last four decades of the 20th 
century developed knowledge on irrational and improper use of natural resources 
(Bošković et al., 2008). 

From ancient times humans recognized that use of organic fertilizers 
increases plant appearance and yields. In 19th to 20th century period various 
opinions among scientists existed in regard to the question if organic fertilizers 
are nutrients for plants or not. It is interesting that positive opinions in regard to 
this replaced negative ones, which resulted with more massive use of mineral 
fertilizers. It is a fact that only a small portion of organic fertilizers can be used 
as nutrients from plants directly. However, it is also true (and proved by the most 
recent studies) that mineralization process all down to the level of ion would be 
almost impossible without regular intake of organic material into soil. Not only 
this, organic matters intook into soil increase availability of nutrients to plant, i.e. 
enable photosynthesis.  

In numerous studies it is determined that organic matters indirectly or 
directly influence to metabolism, i.e. to plant growth, development and 
productivity. Effect of organic matters to plants is not based to assimilate content. 
This makes their role in soil fertility maintenance irreplaceable by complete 
substitution of mineral fertilizers.  

Organic matters of the soil enable uniform and harmonic plant nutrition. By 
its complex action it simultaneously increases plant resistance toward conditions 
of stress such as frost and drought. This is why lately it’s wider ecological role, 
especially intensive plant production and healthy food production has been 
emphasized.  Based upon presented facts, and with the aim of achievement of 
stable and high yields of higher biological value, use of organic fertilizers in 
future should be paid greater attention (Grubišić et al., 2011). Organic fertilizers 
are matters of human and animal origin. They are permanently produced and 
pollute environment. Prevention of environmental pollution is possible in two 
manners. One is destruction that demands significant quantity of consumed 
energy without any use. The second one is use in agriculture, that also demands 
energy, but in far less volume. This, second manner refers also to use of energies 
from originating matter. That is why we must gravitate toward use of organic 
fertilizers with the lowest possible loss of the matter. 

There are many different studies on complex effect of organic fertilizers to 
soil (Hojka et al., 2006). Numerous trials performed in the foreign countries 
suggest that comparisons of effects and studies of mutual effect of organic and 
mineral fertilizers require more decade period. Long-term trials prove positive 
effect of organic fertilizers. It is manifested in physical properties, microelement 
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content, biochemical processes and regulation of the soil chemical reaction. 
Organic matter in soil binds to incoherent soils, and makes heavy clay soil 
incoherent. Positive effect of organic fertilization of heavy clay soil is proved by 
experience of West European countries. According to trials in our country, use of 
organic matters proved useful in soil structure restoration. Use of organic 
fertilizers permanently increases capability of binding soils cultivation. Organic 
matter has significant role in providing soil by nutrients. Organic matters bind 96 
to 99% of nitrogen, from 35 to 40% of phosphorus and 10 to 30% of sulfur in 
soil. Depending upon type, microelements also bind to organic matter in various 
proportions. Organic fertilization potentially enables control of biochemical 
processes that are responsible for mobilization, i.e. binding of nutrient matters. 

Question of economic profitability of organic fertilizers use arises only on 
farms that do not have production of organic fertilizers. Question of economic 
feasibility must not be arisen for the places in which great quantities of 
environmental harmful organic matters are produced.  Human and animal 
exudations, as well as waste of organic origin can be the most sufficiently 
neutralized in soils rich in humus matters. In such soils occurs acid and base 
material neutralization, and their biological activity is enhanced by organic 
fertilizer destroy pathogenic organisms. Organic waste application in soils 
resolve two problems, from one hand, placement of harmful matters without 
negative effects, and from the other hand increase in soil fertility. However, 
capability of soil detoxication is limited. Concentrated use of harmful matters in 
soil can contaminate it. 

In the period of naturalized production, for soil fertility increase, matters 
available on farms, such as lime and waste of plant and animal origin were used. 
Priority was given to fertilizers of animal origin, whose positive effect to plant 
growth and development was noticed even by nomads. Up to 50th years of the 19 
century in Europe in agricultural production for fertilization were used 
exclusively matters of organic origin, i.e. animal excrements predominantly. In 
the 19 century scientific researches were developed in regard to the problems of 
plant nutrition, knowledge of soil properties and making of different fertilization 
systems. Lei big studies contributed to creation of mineral fertilizers. However, 
their production did not remove need for organic fertilizers, especially for 
manure. 

Parallel with the experience acquired by use of mineral fertilizers, enlarged 
also experiences and observations in regard to manure use and manipulation. 
Exudations of various kinds of animals in different age, as well as used bedding 
were analyzed in details. A large number of fertilizer fermentation systems were 
created. By the end of 19 century and the beginning of the 20th century, contrary 
to the increased use of mineral fertilizers, manure kept its dominant role. 
Intensive use of mineral fertilizers was the only way for fast soil supply by 
nutrient matters. Due to the significant increase of fertilization by mineral 
fertilizers, yields of field crops tripled.  
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In the course of the time, approach to use of organic fertilizers changed. 
Manure is a useful by-product that is predominantly used in field crop production 
for soil fertility increase (Rigby and Cáceres, 2001). Beside, this is the easiest 
manner for avoidance of pollution effect by manure. Agricultural use of manure 
is motivated by the nutrient matter content; however, its other effect should also 
be taken into consideration. By organic matter content it significantly improves 
water regime of sandy and clayey soils. Concentration of nutrient matters of plant 
origin is lower in manure in regard to mineral fertilizer, meaning that quantities 
of used manure must bi significantly higher. However, these kinds of nutrient 
matters for transport need only energy. It is well known that production of 
mineral fertilizers and especially nitrogen fertilizers requires high quantity of 
energy. Fertilizers with bedding in average per 1 t contains 5.0 kg N, 2.5 kg P2O5, 
6.0 kg K20 and 6.0 kg CaO, for which industrial production 511 MJ of energy is 
needed. One of the important indicators of industrial production is quantity of 
energy needed for production of single unit of a product. The best production 
system is one that in the given circumstances produces the lowest loss of row 
materials and energy. In the past, field crop and animal production 
complemented each other nicely. From the aspect of mutual use of by-products, 
in the future, these branches of agricultural production must be closely tied.  

Cheap production of cattle and milk is possible only by fodder plants. Part of 
maize stalks and hay can be used in cattle feeding, and the obtained manure can 
be used for fodder plant production. In brief, close interconnection in regard to 
marketing of row crops and energy between filed crop and animal production is 
not only to be reduced, but organization level from this aspect is to be raised in 
every farm. 
 

Conclusion 
 

In several last years consumers growing demands toward healthy food led to 
significant increase and development of organic agriculture in the world. 
Simultaneously with expression of inconvenient tendencies, in increased number 
of inhabitants there rise a consciousness, especially in developed countries on 
necessity for adoption of a new value system in which important position belongs 
to the method of organic agricultural production and processing of agricultural 
products in safe manner. This method is affirmed as sustainable agriculture and 
as organic production, biofarming and eco-agriculture that produces healthy 
food. Biofarming obey the most contemporary ecological approach in food 
production. Sustainable agriculture as strategic base of organic production 
establishment enables increase in production volume of healthy and safe food. 
Gained experiences and developed consciousness on significance of organic 
agriculture for improvement of population nutrition in the world suggest that in 
our country also exist significant possibilities and perspectives. 
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In the frame of the strategy of agriculture technological development, 
together with animal production, the aim is encouragement of more complete use 
of the available natural resources, which is highly significant for field crop and 
animal production development. In regard to accomplishment of this goal, the 
following is to be achieved: 

1) Providing of significantly higher consumption of organic fertilizers is 
needed in order to enable achievement of optimal technological and economical 
effects, improvement of biochemical soil properties and providing of ecological 
equilibrium with increase of economy and rent ability of animal production. 

2) For enhanced use of organic fertilizers, number of animal units is to be 
increased per hectare and quality manure collection and spread is to be provided 
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Rezime 
 

U radu se sagledavaju uslovi i mogućnosti značjani resursa održivog razvoja 
poljoprivrede i sistema organske proizvodnje hrane  u Srbiji. Koncept organske 
poljoprivrede se izučava u funkciji proizvodnje zdravstveno bezbedne hrane. 
Ukazuje se na bitne karakteristike prilagođavanja agrotehnoloških postupaka i 
mera zasnivanja i ostvarivanja organske poljoprivrede i proizvodnje zdravstveno 
bezbedne hrane. Ističe se značaj biološke kontrole u ostvarivanju organske 
poljoprivredne proizvodnje. Osnovne mere biološke kontrole u organskoj 
poljoprivredi povezuju se obezbeđivanjem kvaliteta zemljišta, vodnih resursa i 
stočne hrane. Ukazuje se i na alternativne vidove primene sredstava za zaštitu 
bilja.  

 
Ključne reči: održiva poljoprivreda, organska proizvodnja, zdravstveno 

bezbedna hrana, agroekologija, biološka kontrola, organsko đubrivo. 
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