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The interest in organic livestock and products produced from animals has increased 

considerably in recent years; Studies on this subject have been concentrated. In this 

review, organic and ecological production of chicken meat and eggs has been 

examined: the review of legislative harmony between the EU and the Republic of 

Serbia. Pure (autochthonous) breeds and their crossbreeds in organic production 

have lately become the research subject of a growing number of authors. Basic 

principles of organic livestock production, among other things, refer to domestic 

animals welfare which inherently includes their health preservation and the 

production of high quality animal products with the aim of setting up and 

organizing ecologically acceptable production. Organic products are tasty, helth 

safe and have high nutritive values. 
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 Organik hayvancılık ve hayvanlardan üretilen ürünlere olan ilgi son yıllarda 

oldukça artış göstermiş olup; bu konu ile ilgili çalışmalar yoğunlaşmıştır. Bu 

derlemede tavuk eti ve yumurtalarının organik ve ekolojik üretimi: AB ile 

Sırbistan Cumhuriyeti arasındaki mevzuat uyumunun gözden geçirilmesi 

üzerinde durulmuştur. Organik üretimde saf (otokton) ırklar ve onların 

melezleri son zamanlarda artan sayıda yazarın araştırma konusu haline 

gelmiştir. Organik hayvancılık üretiminin temel ilkeleri, diğer şeylerin yanı 

sıra, ekolojik olarak kabul edilebilir üretimin kurulması ve organize edilmesi 

amacıyla evcil hayvanların sağlığının korunmasını ve yüksek kaliteli 

hayvansal ürünlerin üretimini içeren evcil hayvan refahına atıfta 

bulunmaktadır. Organik ürünler lezzetlidir, sağlık açısından güvenlidir ve 

yüksek besin değerlerine sahiptir. 

Anahtar Kelimeler: 
Organik 

Tavuk eti 

Organik yumurta 
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1.Introduction 

In ecological forms of production, which also include the methods of organic agriculture, the existing 

knowledge of agronomy must be supplemented with biological and ecological expertise in order to 

protect the agroecosystem and ecosystem (environment) through this type of production. 

Fundamentally, organic (biological, ecological) production is based on the principles of agroecology. 

Namely, “organic production”, as a part of sustainable development, is based on the application of 

agroecological and agroeconomic principles, and it includes production, processing, product storage, 

distribution and sale, together with the production control and product certification. More specifically, 

organic production is a part of sustainable technology of agricultural production in which scientific 

findings are used to understand the laws of nature. Also, in the long run, organic production is set up 

on the principle of human health and environmental protection. 

The main negative effects that follow conventional (intensive) production are the soil and biodiversity 

erosion, animal products made from animals bred in chronic stress conditions, the presence of  

antibiotics residues and plant protection products. For this reason, contemporary organic production is 

developed on the ecological principles to which economical production with agroecosystem and 

ecosystem preservation are inherent. It means the production of quality, safe, controlled and certified 

food that meets the needs of contemporary consumers, and contributes to the rational resource usage 

and environmental protection. According to the definition given by FAO (http://www.fao.org), 

“organic agriculture” is a process of sustainable development of rural areas in accordance with 

disposable resources, tradition and biodegradable potential of the habitat, and it represents a complete 

and whole farmer production, crop and animal husbandry alike, which also covers the preservation and 

renewal of natural resources and return to traditional values and knowledge. In other words, self-

sustainable organic agriculture represents, among other things, an attempt to identify the methods 

which should enable the production of organic food with the reduction of negative effects of intensive 

agricultural production. 

Organic agricultural production is an entirely controlled production cycle from the aspect of IFOAM 

legal regulations (International Federation of Organic Agriculture Movements, 1996). According to 

these, the production conditions must be adjusted to the specific requirements of each country in 

which the production takes place in accordance with the existing laws. In order to set up organic 

agricultural production in an area, precisely defined requirements must be met, such as: the isolation 

of land plots, animal farms and processing facilities from potential sources of contamination; a 

suitable quality of water for irrigation; a harmonized development of plant and animal production and 

the competence of qualified persons and producers who are obliged to continually improve and update 

their knowledge and skills. 

In developed countries, where the aggressive use of available chemicals has led to the deterioration of 

water, air and soil quality in contemporary agriculture, establishing organic production is almost 

impossible, which causes a great lack of organic products. Hence, less developed countries whose 

http://www.fao.org/
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agroecosystem is still preserved, have an opportunity to increase their export of organic products. 

Organic products are tasty, safe, have high nutritive values, are rich in minerals, especially potassium 

and iron, and also contain a higher level of magnesium, phosphorus and vitamin C. As in conventional 

agricultural production, organic products can be fresh or processed, which depends on production 

methods. Organic products take up only 1% of the total world food market, but the demand for them is 

continually growing on the global level, and their participation in the world trade flows is getting more 

and more significant.  

The Republic of Serbia and The Republic of Srpska (Bosnia and Herzegovina), like many other 

countries in the world, fulfill all the requirements for the organized development of high quality, safe, 

certified food that meets the consumers’ needs and corresponds to export increase, making ecological 

and economic profit without jeopardizing the environment. As for the current state of legistation in the 

Republic of Serbia, our normative framework is completely harmonized with the EU directives. 

Enacted and implemented laws and regulations strictly follow the principle of "ecological welfare", 

facilitating the export of final organic products to the EU and third country markets. This is the reason 

why organic production is described as a controlled way of production from field to table - it prevents 

a potential deterioration of ecosystem and human health. For countries in the region, this is a very 

important type of production, since they have always been agricultural countries with significant 

natural resources and a long production tradition. Contemporary tendencies and the awareness of the 

necessity of ecological production and environmental protection have given rise to organic production 

as an alternative for conventional production. The contemporary scientific findings and technological 

advances make possible the successful application of organic production in all forms of agriculture, 

including livestock breeding. Also, the fact that one of the most important characteristics of organic 

production is the principle of plant and animal production unity should never be overlooked. These are 

the very principles the legislator was guided by when regulating the area of organic production, having 

as a goal the setting up of organic production as a complete system of managing and producing food 

based on ecological procedures, high degree of biological diversity, preservation of natural resources 

and high standards of animal welfare (Organic production law - Official Gazette of RS, no. 30/2010 

and 17/2019).  

The objective of this paper is to show the results of organic production of poultry meat and eggs in 

suitable ecological conditions that have been reached so far. In organic production pure 

(autochthonous) breeds and their crossbreeds have lately become the research subject of a growing 

number of authors. Basic principles of organic livestock production, among other things, refer to 

domestic animals welfare which inherently includes their health preservation and the production of 

high quality animal products with the aim of setting up and organizing ecologically acceptable 

production. 
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2.The Results of Organic Poultry Meat and Egg Production  

Based on references, it is noticeable that, pure (autochthonous) breeds and their hen crossbreeds (more 

rarely hybrids) have lately become a subject of research for a certain number of authors in the field of 

organic poultry production, especially in the European Union countries. Besides, it can be said that a 

slightly stronger emphasis was put on organic poultry meat production, and weaker on egg production 

by laying hens according to organic principles. This contradicts Hovi et al. (2003), who state that it is 

much easier to organize organic egg production than organic meat production in the countries where 

free-range system is used, due to a more demanding choice of breed (hybrid) with specific 

performances such as slower growth and movement in free nature.  

  

 2.1.The Results of Organic Egg Production 

The research conducted by Sorensen and Kjaer (2000), which deals with the potential of traditional 

breed for organic egg production in Germany, proved to be interesting. The authors examined two 

breeds at the same time (White Leghorn and New Hampshire), their crossbreeds that were inclined 

towards a greater egg carrying capability and a line hybrid ISA Brown, and the organically produced 

eggs (the floor housing system) were most commonly sold in Denmark. The research (comparison) 

was carried out in experimental organic production conditions. From 18
th
 to 43

rd 
week of age, the 

highest egg production was found in ISA Brown. Still, within this time period of rearing laying hens, 

the mortality caused by cannibalism was several times higher in ISA Brown (16%) compared to other 

traditional breeds and crossbreeds (0.0-1.1%). Although ISA Brown reared in this housing system 

were the most productive, the poultry welfare was dramatically endangered. It follows that it was 

difficult to achieve high egg production and simultaneously preserve the health of laying hens. On 

these grounds, the authors argued that, the attempt to find alternative breeds/hybrids, i.e. to create 

‘organic hens’, was still not finalized. Grobbelaar (2008) and Grobbelaar et al. (2010) came to similar 

conclusions, especially regarding mortality. They examined certain productive parameters in three 

South African autochthonous breeds, Leghorn and Naked Neck, during a production cycle (52 weeks). 

There were significant differences between the examined breeds (P<0.05), especially regarding 

mortality, which was almost twice as small in autochthonous breeds compared to Leghorn and Naked 

Neck. In addition, the authors found out that, an average body mass of 16-week-old Naked Necks was 

1.10 kg, and of 20-week-old Naked Necks it was 1.40 kg. The full maturity was reached at 155 days, 

while Leghorn laying hens weighed on average 1.17 kg at 17 weeks, and 1.70 kg at 76 weeks, 

reaching the full maturity at 149 days. However, unlike mortality, the egg carrying capacity and egg 

mass in Naked Neck and Leghorn, compared to native South African breeds were higher and 

statistically significant (P<0.05). During the production cycle (52 weeks), 138.9 and 279.5 eggs were 

produced per housed Naked Neck and Leghorn, respectively. The average egg mass was 55.10 g 

(Naked Neck) and 60.50 g (Leghorn). 
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As in the majority of European countries and the world, domestic (autochthonous) breeds are also 

reared in the Republic of Serbia in quite large quantities, mostly in rural households in semi-extensive 

or extensive systems. These breeds are: Sombor Kaporka, Svrljig Black, Naked Neck and Banat 

Naked Neck. In addition, there are foreign pure breeds: Rode Island Red, Naked Neck, White Leghorn 

and New Hampshire. The characteristics of these breeds in Serbia are relatively little observed and 

determined. Modest research on determining the productivity of these breeds was done by Mašić et al. 

(1970), Žigić et al. (1970), Marinković et al. (1972), Apostolov (1976), Apostolov and Apostolov 

(1976), while Milošević et al. (2005), Pavlovski et al. (2009), Mitrović et al. (2011b) conducted 

somewhat larger research, primarily in order to determine fattening and slaughter characteristics of 

these breeds reared in different systems. In addition, these authors found statistically significant 

positive coefficients of phenotype correlation (P<0.001) between egg and chicken masses. A negative 

correlation coefficient was found between the egg mass and the percentage of chicken in the White 

Naked egg. This turned out positive in Svrljig Black and the correlation coefficient did not seem to be 

statistically significant (P>0.001). 

Mašić et al. (1970) found a bigger mass in the eggs originating from White Rock (61.18 g) than New 

Hampshire (58.36 g). A similar egg mass in New Hampshire, on average 58.29 g, was found by Žigić 

et al. (1970), while the egg shape index was about 72.89%. A significantly lower egg mass (56.89 g) 

was found in White Rock by Marinković et al. (1972) and Apostolov (1976). Apostolov and 

Apostolov (1976) found that, in White Rock, a relative chicken mass in relation to the total egg mass 

was around 66%. Mitrović et al. (2011b) examined the incubation values of eggs originating from two 

breeds, i.e. hen class (Svrljig Black and White Naked Neck) that are reared in extensive systems in the 

rural areas of Serbia. The chicken hatchability was 1.98% higher in White Naked Neck than in Svrljig 

Black. The average egg mass was also statistically significantly higher (P<0.01) in White Naked Neck 

(61.27 g) than in Svrljig Black (57.67 g), as well as one-day-old chicken mass (41.13 g -  White Naked 

Neck and 39.47 g - Svrljig Black), whereas the relative proportion of chicken mass in the total egg 

mass was 1.27% higher in Svrljig Black (67.16% -  Svrljig Black and 68.43%, White Naked Neck). 

But the difference was not statistically confirmed. 

In addition to the mentioned authors, the productivity and quality of eggs of autochthonous hen 

populations reared in extensive conditions were researched by Pavlovski (1990), Mašić and Pavlovski 

(1994), Supić et al. (1997), Tolimir et al. (1997). Mašić and Pavlovski (1994) came to the conclusion 

that different housing systems of laying hens had small effect on egg quality, when feeding was equal 

in each system. However, Pavlovski (1990) brought up a suggestion to research the quality of eggs 

that had demonstrated a persuasive advantage of the extensive system over the battery system, with the 

quality being expressed in Haugh-units. Since the participation of auchthonous hen populations was 

much higher in the extensive keeping system, the question whether autochthonous hens lay better 

quality eggs than culture breeds or industrial laying hen hybrids was still open. An exquisite addition 

to this debate was given by Tolimir et al. (1997), who examined external and internal parameters of 
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certain egg populations of East Serbia autochthonous breeds. Generally, the mentioned authors argue 

that the examined parameters of external and internal egg quality were significantly different in 

autochthonous hens in comparison to the bibliography data related to hybrid laying hens in industrial 

production (P<0.05). On top of that, it is emphasized that, further research should show whether there 

are genetic differences between individual flocks of autochthoous hens in the observed or other 

circumstances. 

Supić et al. (1997) described external and physiological characteristics of autochthonous poultry 

breeds in Vojvodina (Naked Neck and Sombor Kaporka), based on their own and other authors’ data. 

The authors showed a current number of domestic hens included in the control flock. The control flock 

consisted of 235 hens and 29 roosters (total 264 heads) of Naked Neck, and 36 hens and 4 roosters 

(total 40 heads) of Sombor Kaporka. The control of productive and reproductive characteristics was 

carried out in both breeds. Three flocks of each breed underwent the control. The productive 

characteristics of Naked Neck, depending on the flock, were as follows: age in the control group from 

39 to 52 weeks; egg production per laying hen from 30.41 (30.11 breeding eggs) to 62.00 (59 for 

setting) pieces; the average intensity of egg carrying capacity was from 43.44% to 44.14%; the 

hatchability of laid eggs was from 63.16% to 82.22%. More favourable productive characteristics were 

found in Sombor Kaporka flocks: the control group age from 30 to 68 weeks; egg production per 

laying hen from 40 (35 for setting) to 70 pieces; egg carrying capacity from 45.86% to 57.14%, and 

the hatchability of laid eggs between 75.12% and 81.35%. 

The productive and reproductive characteristics of pure breeds (Rhode Island Red, Barred Plymouth 

Rock, White Leghorn, White Rock and New Hampshire) and hybrids (Ross 308, Cobb 500 and Ross 

SL 2000) were researched by many researches (Vieira et al. 2005; Almeida et al. 2006; Đermanović, 

2010. In 2 studies by Islam et al. (2002), in which four hen breeds were observed (White Rock, WR; 

White Leghorn, WL; Barred Plymouth Rock, BPR; Rhode Island Red, RIR), the highest fertilization 

(fertility) of eggs was found in WLH (95.08%), and the lowest in RIR (88.16%) and the differences 

were statistically important (P<0.01). The chicken hatchability out of the number of fertile eggs was 

approximately similar, ranging from 88.50% (BPR) to 92.27% (WR) and the differences were not 

important. In addition, the authors found the largest average egg mass in WLH (59.48 g), the smallest 

in BPR (58.04 g), and the differences were also not important (P>0.05). However, the percentage of 

chicken in egg mass was significantly higher (P<0.01) in BPR (67.21%) than in RIR (65.96%), WR 

(65.46%) and WLH (65.17%). Statistically very significant (P<0.001) positive coefficients of 

phenotype correlation were found between egg mass and (normal) chicken mass, while negative 

coefficients of correlation were found between egg mass and chicken percentage, but these were not 

significant. However, Farooq et al. (2001) found a significantly lower average egg mass (53.94 g) and 

chicken mass (35.32 g) in Rhode Island Red breed reared in a farm, while chicken in egg mass was 

65.94%. The average egg length was 5.57 cm and width 4.19 cm (length/width = 1.33). The 

statistically important correlation (P<0.05) was found Between egg mass, length and width, like 
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between egg and one-day-old chicken masses (r= 0.496). In the same breed (RIR), Witt and 

Schwalbach (2004) found an average egg mass 67.8 g (heavy) and 47.8 g (middle), hatched chicken 

egg 40.9 g and 33.8 g, and the chicken percentage in egg mass 70.76% and 70.56%. In the other hen 

breed (New Hampshire), egg mass was 58.3 g (heavy) and 48.7 g (middle), chicken mass was 40.0 g 

and 34.6 g, while chicken percentage was 72.04% and 71.05%. 

Miclea and Zahan (2006) determined the effect of egg weight on hen weight and hen percentage in egg 

weight of Ross SL 2000 crossbred parents reared between 35
th
 and 49

th
 weeks. Chickens with mass 

38.11 g were hatched out of small eggs (average mass 54.59 g), chickens whose mass was 40.74 g 

were hatched out of middle eggs (58.89 g) , and 43.18 g chickens were hatched out of large eggs 

(63.10 g). Therefore, the largest egg mass loss during the incubation period was in large eggs, i.e. the 

largest proportion of chicken in egg mass was in small eggs (69.81%), followed by middle eggs 

(69.17%) and the smallest proportion was in large eggs (68.43%). Similar results were found by 

Luquetti et al. (2004), Vieira et al. (2005), Almeida et al. (2006), Wolanski et al. (2007), Đermanović 

(2010) in broiler hybrid parents Ross 308 and Cobb 500. The largest relative proportion of chicken in 

egg mass was found in 27-week-old parents (74.63%), and the smallest in 60-week-old parent flock 

(65.58%). Phenotype correlation between observed indicators of examined hybrids was similar to that 

in pure breeds that were found by Islam et al. (2002) and Farooq et al. (2001). Namely, a positive 

phenotype correlation was found between parents age, egg mass and chicken mass, while a negative 

correlation with different significance tresholds was found between egg mass and chicken percentage 

in egg mass.   

Đermanović et al. (2012) examined the mean values, variability and difference significance between 

the observed parameters of the analyzed chicken breeds in their study. The researchers used New 

Hampshire and SK-Sombor Bodywork breeds. They found that there was no significant difference 

between the breeds in terms of egg mass and egg shape index, whereas egg length and width promoted 

a statistical difference (P<0.05). The same researchers also stated that there was no statistical 

difference in egg mass and shape index values in both fertile and infertile eggs. Detailed results of 

comparative studies of productive and reproductive traits of Sombor Kaporka and New Hampshire 

widely bred in the Republic of Serbia are given by Đermanović et al. 2012 and Mitrović et al. 2014. 

Both breeds were reared in a  free range i.e. semi-extensive housing system. Essentially, the authors 

observed the carrying capacity (egg production) in a certain time period (60 days), egg mass, external 

egg characteristics (length, width and egg shape index), mass of the chickens laid in a natural – 

traditional way and a relative proportion of chicken in egg mass. In addition, coefficients of phenotype 

correlation and the relation intensity were found between the majority of observed indicators. They 

reported that New Hampshire and Sombor Kaporka breeds showed satisfactory productivity and 

reproductive performance while kept in semi-coverage housing system, and both breeds could be used 

successfully in organic poultry production (Đermanović et al. 2012; Mitrović et al. 2014). Besides, the 

authors emphasized that better incubation results are achieved during natural laying (under the 
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clucking hen) than in artificial egg incubation, especially regarding the hatchability percentage of 

fertilized eggs and relative chicken proportion in egg mass (chicken %). 

Đermanović et al. (2013) and Đermanović and Mitrović (2013) examined phenotype variability of 

external quality characteristics of breeding eggs (egg mass, length, width and egg shape index) of 

Partridge Italian and Leghorn reared in the semi-intensive system. The eggs of Partridge Italian, 

compared to Leghorn eggs, had greater mass (62.25 g- 61.01 g), greater length (55.72 mm-55.19 mm) 

and width (42.15 mm-41.99 mm), while the egg shape index (width/length x 100) was insignificantly 

higher in Leghorn eggs (76.08%-75.65%), but the differences were not significant (P>0.05). Senčić 

and Butko (2006) researched 2 groups of hybrid hens - Lohmann Brown. The first group was 

conventionally (intensively) reared, i.e. in cages (550 cm
2
/laying hen). The other group was reared in a 

free-range system, so it had a permanent access to the pasture. There were seating bars, feeding, water 

troughs and nests in the hennery. The population density of the hennery was 7 hens per m
2 
of the floor, 

while the pasture size per hen was 15 m
2
. The production of eggs in both groups of hens lasted 52 

weeks. Free range hens, compared to those kept in cages, laid lower number of eggs (266:295), daily 

consumed more food (129g: 115g), had higher mortality (6.80%: 5.50%) and lower body mass at the 

end of production (1.95kg: 2.10kg). The eggs laid by free range hens had significantly (P<0.01) higher 

mass (62.59g: 60.50g), had thicker shell (0.36mm: 0.34mm) and more intensive yolk colour.  

According to Rizzi and Chiericato (2005), a study was conducted with two domestic breeds of Rovigo 

(ER), Robusta Maculata (RM) and Ermellinata, which were grown following organic production 

principles using Hy Line Brown (HLB) and Hy Line White (HLW) hybrid lines. In the study, egg 

mass and quality were determined in 30 and 42 weeks old laying hens. The age of laying hens of all 

observed lines had a highly significant (P<0.01) effect on the egg mass increase, yolk color, relation 

between yolk and whites and decrease in the percentage of whites. The mentioned authors observed 

the chemical composition of yolk in the same lines and breeds.. The genotype had an important effect 

on the content of proteins, fats and ash in an egg. The greatest influence on protein and low fat content 

was found in RM and HLW. In HLW, egg yolk had a significantly higher ash content compared to 

other genotypes. Also, the genotype had a highly significant (P<0.01) effect on the cholesterol level in 

autochthonous breeds RM and ER.  

Fatty acids profile in the yolk was influenced by genotype. In other words, the capability of laying 

hens to build fatty acids into yolk was genetically defined. Other authors’ papers also showed that fat 

metabolism was influenced by laying hens’ age and genotype besides nutrition. This is very important 

because eggs are present in human nutrition (Bean and Leeson, 2003). The expressed productive 

characteristics and determined egg quality of the laying hens reared in the free-range and cage housing 

systems are given in tables (Table 1 and 2). Based on the results, the authors argued that laying hens in 

the free range housing system, in comparison to those in the cage system, carried lower number of 

eggs (266-295), daily consumed more food (129-115 g), spent more food per kg of egg mass (2.83-

2.35 kg), had higher mortality (6.80- 5.50 %) and smaller body mass at the end of production cycle 
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(1.95-2.10 kg). The eggs from the free-range system compared to the eggs from the cage system had a 

significantly bigger mass (62.40-60.50 g), a thicker shell (0.36-0.34 mm) and more intense yolk color 

(12.00- 10.00 Roche). 

 

Table 1. Egg quality in free range and cage hen housing system (Senčić and Butko, 2006) 

Characteristics 
Free range 

system 
Cage system Significance 

  

 
S 

 
S 

  

Egg mass (g) 62.40 3.10 60.50 3.40 ** 

Egg shell thickness 

(mm) 
0.36 0.02 0.34 0.02 ** 

Yolk index (%) 45.40 3.05 45.50 3.05 Ns 

Whites index (%) 76.70 21.00 76.40 21.00 Ns 

Yolk colour (1-15) 12.00 0.75 10.00 0.75 ** 

Haugh units 75.50 4.30 72.00 4.30 Ns 

Yolk pH 5.95 0.10 5.90 0.10 Ns 

Whites pH 8.80 0.08 8.75 0.08 Ns 

Total cholesterol in yolk 

(mg/g) 
12.10 0.25 12.15 0.25 Ns 

nsP>0.05; **P<0.01. 

 
Table 2. Productive characteristics of laying hens in the free-range and cage housing system (Senčić and Butko, 

2006) 

  
Upon regarding other analyzed indicators of egg quality (Haugh units whites index, whites pH, yolk 

index, yolk pH and total cholesterol in yolk), no important differences were found between free-range 

and cage housing system (P>0.05). The authors think that, the rentability of egg production in the free-

range system would mostly depend on the production value on the market. However, this argument 

can be taken with a pinch of salt, because the chemical composition and nutritive egg value were not 

examined and they would have to be taken into account in order to grade in a more concrete way the 

quality of eggs produced by laying hens housed in a free-range system and to provide the economic 

justification of this type of production.  

  

2.2. The Results of Organic Meat Production  
Some authors compared different production systems, i.e. conventional (intensive) and organic 

production from the aspect of converting one into another, and consumer affordability of the products. 

Pandurević et al. (2014) gave, in a form of review, a comparison of conventional and organic poultry 

production through the analysis of chicken meat quality. They pointed out the fact that the conversion 

Characteristics Free range system Cage system 

Egg number per housed laying hen 266 295 

Average egg mass (g) 62.40 60.50 

Egg mass (kg) 16.60 17.84 

Daily food consumption (g) 129.00 115.00 

Food conversion (kg) 2.83 2.35 

Mortality (%) 6.80 5.50 

Body mass at the end of carrying (kg) 1.95 2.10 
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from one type of production into another strongly influenced the animal welfare, economic, ecological 

and social circumstances in meat production. Consumers believe that, the quality of the food 

originating from organic production is superior to that of the food originating from conventional 

production (Lampkin, 1990). Consumers often argue that chicken meat is a healthier option compared 

to the meat of other animal species on the market (Harper and Makatouni, 2002; Castellini et al. 2008). 

According to Castellini et al. (2002b), natural requirements being met during chicken fattening and an 

increased chicken activity could contribute to lower fat content in chicken meat. Unlike developed 

countries, especially the EU member states, the Republic of Serbia and the Republic of Srpska (Bosnia 

and Herzegovina) only have a limited number of the published studies that directly deal with this 

subject, although in recent decades growing attention has been paid to the preservation of 

autochthonous poultry breeds and classes in order to keep and actively include them into the 

production of organic broiler meat in the semi-intensive, semi-extensive and extensive housing 

system. This is supported by the many studies (Pavlovski et al. 2009; Mitrović et al. 2011a). For 

instance, the aim of the research done by Pavlovski et al. (2009) was to determine the increase in body 

weight and carcass parameters of naked neck chicken grown in Serbia, and of the French hybrid of 

naked neck layer fattened in extensive systems until the 91
st
 and until the 98

th
 day of age respectively. 

Bogosavljević-Bošković et al. (2010) investigated the slaughtering parameters and chemical 

compound of broiler meat of hybrid Hybro G (fast growing) broiler fed in two house systems (free-

range and wide-closed) until day 56. 

The expressed fattening (Mitrović et al., 2011a) and slaughter (Mitrović et al., 2012) characteristics 

(results) of observed classes of hens were studied.  As an addition to more detailed research on this 

subject, Mitrović et al. (2011a; 2012) simultaneously observed that carcass parameters of 2 domestic 

(native) classes (white class of Naked Neck and black class of Svrljig) fattened in a semi-intensive 

system, until the 84
th

 day of broilers’ age in order to produce organic meat. The chickens were kept in 

a closed facility on the floor with a bedding (around 8 heads/m
2
) until the 28

th
 day, after a period of 

free grass space was provided - paddock, around 4 m
2
 per head. In both broiler classes and both 

genders (total 56 chickens) of 84 days of age, the following parameters were found: body mass at 

slaughter, carcass mass, proportion- contribution of breast, drumstick and head, back, thigh, wings, 

pelvis, neck, abdominal fat and giblets.  Based on the results showed in the tables above, the authors 

argued that broiler chickens of both genders of white naked neck reared in the semi-intensive system 

at the end of fattening  compared to Black Svrljig had important higher (P<0.05) proportion of thighs 

and drumsticks (34.20-33.93%), and lower proportion of back and pelvis (26.34-26.97%), while live 

body mass was insignificantly bigger (1587.07-1562.28 g) (P>0.05), the contribution of carcasses 

ready to grill was approximately equal (61.73-61.99%), and the found differences were not statistically 

confirmed (P>0.05). In addition to the genotype (breed, class), the gender significantly influenced the 

body mass, carcass contribution, proportion of thighs and drumsticks, wings, head, legs, giblets and 

abdominal fat. Namely, male chickens had bigger live mass, mass of processed carcasses, proportion 
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of pelvis, back, head, neck, thighs and drumsticks, legs and giblets, while female chicken had higher 

relative proportion of processed carcasses, breast, abdominal fat and wings.  

Having analyzed carcass characteristics of 2 native classes (White Naked Neck and Black Svrljig) 

reared (kept) in a semi-intensive system and fattened until day 84, the authors (Mitrović et al., 2011a) 

argued that, both in the Republic of Serbia and in the surrounding countries had convincing results 

regarding observed indicators in both classes, and they could be used in the semi-intensive system i.e. 

in the production of good quality organic broiler meat, according to the organic livestock production 

law and standards of the EU. As a contribution to this type of research, the results obtained by 

Bogosavljević-Bošković et al. (2008) can be used. They examined the chemical composition of the 

chicken meat reared extensively in the poultry house and in the free-range system. Same authors 

analyzed the chemical composition of white meat (breast muscles) and dark meat (leg muscles) in two 

groups of broiler chickens. Both chicken groups were reared in a closed facility (poultry house) until 

day 28. From day 28 to 56, one group was reared extensively (in a closed facility), and the other one 

freely. The results showed that, free range was more favorable since there was a significantly higher 

protein content and lower fat content in white and dark chicken meat, therefore a higher fat content 

and comparably lower protein content was found in the meat of female in comparison to male 

chickens. Unlike domestic, a significant number of studies of foreign authors was conducted in order 

to find the most convenient breed, class or hybrid for organic (ecological) production of poultry 

(broiler) meat in a particular housing system – fattening (semi-intensive, semi-extensive, extensive) 

with provided suitable food and optimal duration of the fattening period. For example, Van Marle-

Koster and Webb (2000) investigated the carcass parameters of six domestic lines (Naked Neck and 

one domestic line) until the 77
th

 day. In one study, a significantly lower mass (1670 g) was found in 

the Robusta macula (Italian strain) after 81 days of fattening (Castellini et al. 2002a). 

In a study, 2 slow-growing classes, Isa S 457 brown hairy and Isa J 957-white fed up to day 84, and 

fast-growing Hubbard JV-white and Ross 308-white were added (Grashorn, 2006). Faria et al. 

(2010) estimated the parameters of carcasses of male and female broilers of 2 classes slaughtered on 

different days reared in the semi-extensive system, while Castellini et al. (2002a) examined the effect 

of organic and conventional system on the contribution of carcasses and meat quality of male broiler 

chicken. In addition to these authors, interesting pieces of research were done by Lichovníková et al. 

(2009), who gave a comparative review of growth performance and carcass parameters results of two 

genotypes of male chickens (Isa Brown; slow-growing) and Ross 308 (fast-growing), fattened until 

90
th
 day of age.  

In a study, the fattening and carcass parameters of slow growing SG (Hubbard JA957) and fast 

growing FG (Hubbard F15) hybrids fed in paddock (O), until the 65
th

 day were investigated (Mikulski 

et al. 2011). The average mass in slow-growing hybrids (SG) reared in the facility and in paddock was 

equal (3.64 kg) and in facility and fast-growing (FG) was similar (O-4.40 kg, I – 4.41 kg). The authors 

argued that the system of keeping (fattening) had no influence on the final body mass in both 
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genotypes. However, at the end of the study, it was observed that, slow growing broilers had lower 

slaughter efficiency than fast growing broilers (P>0.05). Meat of the chickens from paddock (O) 

compared to chickens from the closed facility (I) was darker in breast and drumstick, had higher 

protein content in breast (O-24.73% I-23.79%) and  drumstick (O-19.43%, I-19.01%), and a better 

ability of water binding. Similar research was conducted (Takahashi et al. 2006; Coelho et al. 2007; 

Larivière et al. 2009) in various genotypes, i.e. various age of broilers at slaughter.  

However, based on the latest research, it can be said that Sirri et al. (2011) analyzed in much detail the 

production of organic poultry meat, in accordance with the EU regulations (European Commission, 

1999) in Cobb 700 (FG), Naked Neck (MG) and Brown Classic Lohmann (SG). The fattening period 

lasted 81 days (FG and MG), i.e. 96 days in SG (Table 3).  

On the grounds of the results shown in table 3, Sirri et al., (2011) argued that the choice of breed and 

hybrids (genotype) in organic poultry meat production strongly influenced the slaughter values, i.e. 

characteristics of meat (final body mass, processed carcass mass, slaughter yield, contribution and 

proportion of  basic carcass parts, pH, color, cooling weight loss, boiling weight loss and collagen 

proportion) and chemical composition of breast and drumstick meat (moisture, protein, fat, ash and 

proportion of certain fatty acids). Finally, the authors gave a general statement that genotype had a 

significant effect on functional characteristics (organoleptic features) and nutritional value (chemical 

composition) of meat (P<0.05).  

Table 3. Slaughter characteristics of fattened chickens of different genotypes (Sirri et al., 2011) 

Parameters Genotypes 

  FG MG SG 

Body mass at the end of fattening (g) 5198 2642 1807 

Processed carcass mass (g) 3550 1655 1029 

Slaughter randman-ready to roast (%) 69.2 62.6 56.8 

Breast proportion (%) 20.7 10.1 8.0 

Proportion of  thighs and drumsticks(%) 22.0 23.2 21.6 

Wings proportion (%) 6.8 8.2 8.2 

 

 

3. Conclusion 

To sum up, in ecological forms of production which include organic agriculture, the existing 

agronomic knowledge must be supplemented with biological and ecological findings that make it 

possible for this type of production to protect agro-ecosystem and ecosystem. This is particularly 

emphasized by the positive law of the EU through regular harmonization of factual and legal 

framework, frequent changing and specifying of production areas, subjects and goals, in order to 

provide as complete as possible regulations and prevention of possible damage in livestock production 

(Commission Regulation (EC) No 889/2008). 

Organic livestock is a development of this economic branch without disrupting relations in natural 

communities, without importing exotic animals and with limited application of products which follow 
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animal production including therapeutic agents. This type of production is not a classic extensive 

production (although it possesses certain characteristics of that system). It is rather intensive with the 

acceptance of limitations set by the habitat. The pollution is limited in the habitat itself which provides 

the preservation of the whole biological community, the satisfactory income and the possibility of 

developing additional activities such as tourism. Organic agriculture results in products of high values 

that are marked as organic food which increases the item price reduces consumer health risks and 

provides the entrance on all global markets. Accordingly, this production requires hiring more 

workforce, which is a very positive occurrence in the contemporary global trends of depopulating rural 

communities.  

Fundamental principles of organic livestock production, among other things, are related to the welfare 

of domestic animals, which inherently means the preservation of their health, the production of animal 

products of high (ecological) quality with the aim of setting up and organizing ecologically acceptable 

production. Organic livestock production meets the needs of the ever-growing number of consumers 

who do not support conventional (intensive) production (Sundrum, 2001). In a significant number of 

countries, the consumers are ready to pay more for organic animal products, which means planned 

organization of livestock production which would preserve certain plant and animal breeds 

(biodiversity) and regional environment, with favorable economic consequences (Philips and 

Sorensen, 1993; Knauer, 1995; Mignolet et al., 1997). With the aim of boosting production and 

consumption of organic products, the European Commission has presented an action plan for the 

development of organic production whose final goal is to make at least one quarter of the EU 

agricultural land as organic. In this way, the EU strategy ‘from field to table’ is additionally supported, 

and this is all in accordance with the European Green deal and Common Agricultural Policy 

(COM2021/141 Final/2, COM/2019/640 Final). 
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