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ANTIOXIDANT STATUS IN DAIRY COWS DURING TRANSITION PERIOD 
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Abstract 

During the transition period important metabolic changes occur in dairy cows, which can also 

experience oxidative stress. The two years prospective study was carried out to assess the changes 

occurring in the activity of antioxidant enzymes superoxid dismutase (SOD) and glutathion 

peroxidase (GPX) in three physiological periods: dry period 21 days before calving, period from 

beginning of lactation until 21st day in lactation, and period from 22nd to 42nd day in lactation. 

Determination of the enzyme activity was assayed on blood serum by using spectrofotometric 

methods. The average activity of SOD in period before calving was 24.20±2.319 mU/mg proteins, 

reaching the value of 43.94±3.864 mU/mg proteins in the second period and in the third period from 

22nd to 42nd day in lactation, the activity was 26.77±2.201 mU/mg proteins. The average activity of 

GPx in period before calving was 251.79±9.363 mU/mg proteins, than increasing in period from 

beginning of lactation until 21st day in lactation (372.45±17.533 mU/mg proteins) and in the third 

period from 22nd to 42nd day in lactation, the activity was 319.40±14.307 mU/mg proteins. 

Physiological stages in transition period when blood samples was taken, showed statistical significant 

influence (p<0.001) on SOD and GPx activity in blood serum. Significant difference in the activity of 

SOD in blood serum was found in period before calving as compared to period from calving to 21st 

day in lactation, and also in period from calving to 21st day in lactation as compared to period from 

22nd to 42nd day in lactation. Significant differences in the activity of GPx in blood serum was found 

between all three physiological periods, but biggest significant difference in activity was found in 

period before calving as compared to periods in lactation. There were statistically significant positive 

correlations between the activity of GPx and SOD in blood serum. Dairy cows experience oxidative 

stress in transition period from gestation to lactation. 

 

Key words: dairy cows, oxidative stress, superoxid dismutase, glutathion peroxidase. 

 

 

Introductıon 

The transition period, from 3 wk before to 3 

wk after parturition, is critically important to 

health, production, and profitability of dairy 

cows (Goff and Horst, 1997). Dairy cows 

experience a drastic change in metabolism 

around parturition. Daily dry matter intake 

decreases up to 30 % (Grummer et al., 2004) 

and at the same time energy demand rises due 

to the onset of lactation, leading to in negative 

energy balance. Therefore, cows mobilize 

body tissues to satisfy the increased energy 

requirement for milk production, and 

preferentially use lipids as energetic substrate 

(Castillo, 2006; Contreras and Sordillo, 2011; 

Wathes et al., 2013). The intense metabolic 

processes are accompanied by modification of 

energetic metabolism and by an increase of 

oxygen consumption. This enhances 

metabolism severely, resulting in a raised 

production of reactive oxygen species (ROS) 

which are normally neutralized by enzymatic 
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and non-enzymatic antiioxidant systems of 

living organisms thus limiting or preventing 

oxidative damage (Bionaz et al. 2007; 

Halliwell and Gutteridge, 2007). Antioxidant 

enzyme systems can be superoxide dismutase 

(SOD), glutathion peroxidase (GPx) and 

catalase. Non-enzymatic antioxidants are 

mainly represented by sulfhydryl (SH) groups 

of albumin, a-tocopherol and carotenoids 

(Havemose et al., 2004). 

The imbalance between the rate of ROS 

production and their neutralization lead to the 

oxidative stress (Trevisan, 2001). It was shown 

that during transition period, oxidative stress 

can occur and it can contribute to some 

periparturient disorders or metabolic diseases 

(Bernabucci et al., 2002; 2005; Lykkesfeldt 

and Svendsen, 2007). Thus, the occurrence of 

health problems is centered disproportionately 

on this relatively short period, which certainly 

contributes to making this an “interesting” 

time for dairy producers. The success of the 

transition period effectively determines the 

profitability of the cow during that lactation. 

The evaluation of blood redox homeostasis has 

increasingly contributed to the knowledge of 

the processes involved in reproductive and 

metabolic disorders (Kankofer, 2002; Sordillo 

and Aitken, 2009), and it has become 

important as a complementary tool for the 

evaluation of health and metabolic status of 

dairy cows. 

Therefore, the aim of this study was the 

evaluation of enzymatic antioxidant status in 

blood during late gestation and early lactation 

period, from 3 weeks before to 6 weeks after 

parturition. The activity of main antioxidant 

enzymes: superoxiddismutase (SOD) and 

glutathion peroxidase (GPX) in blood serum 

was determined as indicators for oxidative 

stress. 

 

Materıals and methods 

A two years longitudinal survey was carried 

out to evaluate the activity of antioxidant 

enzymes superoxide dismutase (SOD) and 

glutathione preoxidase (GPx) in blood serum 

of dairy cows during transition period from 

gestation to lactation. The study was carried 

out in a conventional dairy farm localized near 

city of Strumica in south-eastern part of 

Macedonia, using 211 pregnant primiparous 

and multiparous black-white dairy cows. The 

animals were allocated into groups related 

with season of calving. Therefore, the dairy 

cows were grouped according expected date of 

calving in order to minimize the influence of 

environment on antioxidant enzyme activity. 

Cows were kept in the same farm providing 

with similar house conditions and feeding 

regime during 2 years of experiment to 

exclude the influence of additional factors 

such as feeding. Cows consumed ordinary diet 

which differed in accordance with the stage of 

pregnancy and lactation but was the same 

during consecutive events and included corn 

and grass silage, hay, commercial concentrate 

(maize, wheat, barley) as well as vitamin and 

mineral premix. 

Blood samples were collected by jugular 

puncture in serum tubes from each cow, at the 

following time points: dry period (advanced 

gestation) 21 days before calving, period of 

early lactation from calving until 21st day in 

lactation and period from 22nd to 42nd day in 

lactation. After collection, the blood samples 

were immediately placed in cold. In 

laboratory, the blood samples were centrifuged 

at 5000 rpm for 20 minutes at 40C, and sera 

obtained were stored in Eppendorf tubes at -

800C, no longer than 2 months. Before use the 

aliquots were thawed.  GPX and SOD enzyme 

activities were determined in blood serum 

using spectrofotometric assays and enzymes 

activity were expressed in mU/mg protein. The 

changes in blood serum concentrations of 

antioxidant biomarkers were analyzed by 

Multivariate GLM, and the results were 

rendered as tables. Following analysis of 

variance, significant between groups were 

estimated by the Bonferoni significant 

difference test. 

SOD activities in the blood serum was 

determined spectrophotometrically at 415 nm 

using the method of Marklund and Marklund 

(1974) with some modifications in order to 
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accommodate kinetic analyses in 96-well 

microplates (Gao et al.,1998). The method was 

based on the autoxidation of pyrogallol in 

presence of DTPA in TRIS-HCl buffer, pH= 

8.5. 

Activity of glutathione peroxidase (GSH-Px) 

was measured spectrophotometrically at 340 

nm. The method was based on the changes in 

absorbance because of the conversion of 

NADPH into NADP+ (Paglia and Valentine 

1967), and modified according Chen et al. 

(2000) in order to accommodate kinetic 

analyses in 96-well microplates. 

All chemicals were of the highest purity grade. 

TRIS, pyrogallol, KH2PO4, EDTA and cH2O2 

were purchased from Merck, Darmstadt, 

Germany. DTPA, Cu/Zn-SOD, GSH, NADPH 

and GR were obtained from Sigma Chemical 

Co., St. Louis, MO, USA. The absorption was 

determined with a spectrophotometer Bio-Rad 

680 XR, microplate reader. 

 

Results 

Changes in the blood activity of antioxidant 

enzymes SOD and GPx during transition 

period are shown in Table 1.The values 

obtained showed variations in enzymes 

activity between the three physiological states. 

 

Table 1. Average activity of SOD and GPX in blood serum according physiological periods before and after 

calving (mU/mg proteins) 

Physiological periods before 

and after calving 
n SOD GPx 

-21 

211 

24.20±2.319 251.79±9.363 

21 43.94±3.864 372.45±17.533 

42 26.77±2.201 319.40±14.307 

 

 

As shown in Table 1, the blood SOD activity 

was higher in cows after parturition compared 

with the period in advanced gestation and 

period from 22nd to 42nd day in lactation. 

Average activity of SOD in advanced gestation 

was 24.20±2.319 mU/mg protein, while values 

related to the stages of lactation were 

43.94±3.864 mU/mg protein, respectively 

26.77±2.201 mU/mg protein. The data shows 

that the variations in GPx activity were similar 

to those of SOD. Thus, the lowest mean value 

was recorded during advanced gestation when 

GPx having a value of 251.79±9.363 mU/mg 

protein. In early lactation from calving until 

21st day in lactation, GPx value was 

372.45±17.533 mU/mg protein, and the other 

stage of lactation from 22nd to 42nd day in 

lactation the activity was 319.40±14.307 

mU/mg protein. 

Figure 1 represent the variations in antioxidant 

enzymes activity in blood serum of dairy cows 

during transition period. The chart clearly 

showed that SOD and GPx activity is 

increasing in early lactation comparing with 

period in advanced gestation and there was 

registered declining activity in late lactation, 

but not under level of enzymes activity in 

advanced gestation. 

 



4                                                                                                                                             D. Nakov, S. Andonov, M. Trajchev 

____________________________________________________________________________________________________ 

 

 JAFES, Vol 68, (2016) 

 

0

50

100

150

200

250

300

350

400

450

-21 21 42
Physiological periods before and after calving

m
U

/m
g

 p
ro

te
in

s

SOD

GPx

 
Figure 1. Specific activity of antioxidant enzymes SOD and GPx in different physiological periods (mU/mg 

proteins) 

 

In Table 6 are shown the results from 

statistical model used for determination the 

influence of three physiological states during 

transition period of dairy cows on activity of 

SOD and GPx in blood serum in terms of 

oxidative stress 

. 

 

Table 2. Regression model for influence of transition period on SOD and GPx activity in blood serum of dairy 

cows 

Fixed variable df SODa GPxb 

Modela,b 2 13.733*** 18.294*** 

Period 2 13.733*** 18.294*** 

Error 630     

Total 632   
aR2 = 0,052; bR2 = 0,039 

*** significant at level p<0.001  

 

 

The results clearly indicated that transition 

period in dairy cows statistically significant 

(p<0.001) affect the activity of SOD and GPx 

in blood serum. Therefore, the risk for 

manifesting oxidative stress in this period is 

high due to imbalance in activity of 

antioxidant enzymes. 

There were differences in blood SOD activity 

in the three physiological stages, but 

statistically significant were the differences in 

mean value for SOD activity in early lactation 

from calving to 21st day in lactation compared 

with period of advanced gestation and period 

of late lactation from 22nd to 42nd day in 

lactation (Table 3). Mean values for SOD 

activity did not differ significantly between 

periods of advanced gestation lactation and 

late lactation from 22nd to 42nd day in lactation. 
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Table 3. Bonferoni test for difference in mean values of SOD specific activity in blood serum in three different 

physiological periods before and after calving 

Physiological periods before and after calving 21 42 

-21 19.737* 2.572 

21  17,164* 

*significant at level p<0.05 

 

Mean values for GPx activity in blood serum 

differ significantly between all three 

physiological stages (Table 4). The highest 

significant difference in mean value for GPx 

activity was registered between GPx activity in 

early lactation from calving to 21st day in 

lactation compared with period of advanced 

gestation. 

 

Table 4. Bonferoni test for difference in mean values of GPx specific activity in blood serum in three different 

physiological periods before and after calving 

Physiological periods before and after calving 21 42 

-21 120.660* 67.603* 

21  53.057* 

  *significant at level p<0.05 

 

Estimation of interdependence between SOD 

and GPx activity in blood serum of dairy cows 

was performed with Pearson’s coefficient of 

correlation, showed in Table 5

. 

Table 5. Pearson’s coefficient of correlation for SOD and GPx specific activity in blood serum of dairy cows 

Pearson's SOD 

GPx 0,141* 

    *significant at level p<0.05 

 

There was low, but statistical significant 

positive correlation between SOD and GPx 

activity in blood serum. 

 

Dıscussıon 

In the past, efforts to improve the transition to 

lactation in dairy cows have focused largely on 

preventing infections and maximizing energy 

intake in transition cows, and these have 

generally been treated as independent issues. 

However, new models are emerging to explain 

the development of numerous transition 

disorders. A combination of insults, including 

social stress, negative energy balance, heat 

stress, endotoxin exposure, and oxidative 

stress may promote inflammation, suppress 

feed intake, and impair both metabolic and 

immune function during the transition period. 

These models suggest that transition cow 

management must be viewed in a holistic way, 

with the cow‘s environment, nutrition, and 

immune function interacting in many complex 

ways. 

Oxidative stress in veterinary medicine and 

particularly in ruminant health is a relatively 

young field of research. As oxidative stress is 

indicative of an imbalance between oxidants 

and antioxidants, methods for quantifying 

oxidative stress mostly include direct or 

indirect measures of oxidants and antioxidants 

(Celi, 2011).The role of antioxidants in health 

and disease was studied extensively in both 

human and animal medicine (Valko et al., 

2007). SOD is known to be an important factor 

in protection against harmful free radical 

activity and is considered the first defense 

mechanism against pro-oxidants (Celi et al., 

2010). Plasma GSH-Px activity contributes to 

the oxidative defense of animal tissues by 

catalysing the reduction of hydrogen and lipid 

peroxides (Halliwell and Chirico, 1993) and is 
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also considered an indicator of oxidative stress 

(Tuzun et al., 2002). 

Immediately after birth, the reactive oxygen 

species increased, while blood SOD and GPx 

value started to decrease. An increased activity 

of SOD observed in period after parturition to 

21st day in lactation was probably a 

consequence of increased synthesis of reactive 

oxygen species. Because SOD activity 

increases production of hydrogenated 

peroxides, protection against reactive oxygen 

species would be achieved only with the 

increase GPX activity. The increased activity 

of antioxidant enzymes in early lactation may 

indicate that cows suffered from oxidative 

stress during parturition. The low blood SOD 

and GPX post-partum is considered an 

indicator of oxidative stress that occurs when 

GPX reduces plasma lipid peroxidation. These 

variations have induced an imbalance between 

production of reactive oxygen species and 

removing them safely and could indicate a loss 

of homeostatic control mechanisms to control 

oxidative during the postpartum period.  

It is clearly established that SOD and GPx 

activity show dynamic changes within 

transition period in dairy cows and may 

indicate a temporary imbalance of ROS which 

is mainly expressed between 24-48 h after 

parturition. Thus, Sharma et al. (2011) showed 

that the value of GPX and SOD decreases in 

early lactation than during advanced 

pregnancy. However, even if blood SOD and 

GPX activity was inhibited, the body could be 

protected against oxidative stress through 

other alternatives. For example, catalase is 

another antioxidant enzyme that can catabolise 

hydrogenated peroxides (Drodge, 2002), 

which demonstrates that other antioxidant 

molecules have played a role in reducing 

reactive oxygen species in the first week after 

parturition. Also maintaining the homeostasis 

is modulated by various substances, which 

form non-enzymatic antioxidant defense 

system (Lykkesfeldt and Svendsen, 2007). 

The results of our research related with the 

GPx and SOD activity are confirmed by other 

researchers. Maurya et al. (2014) reported 

increased SOD and GPx activity in blood after 

parturition compared with period of advanced 

gestation. Festilа et al., (2012) reported higher 

blood SOD and GPx level in cows in advanced 

gestation compared with the two stages of 

lactation. According them, the low blood GPX 

post-partum was considered an indicator of 

oxidative stress that occurs when GPx reduces 

plasma lipid peroxidation. Immediately after 

birth, the reactive oxygen species increased, 

while blood GPx value started to decrease. 

How GPX and SOD activity decreased after 

parturition, the antioxidant defense 

mechanisms protection decreased. The same 

results were obtained by Celi et al. (2010), 

Bernabucci et al. (2005) and Sordillo et al. 

(2007), which have been established a 

relationship between physiological changes 

associated with early pregnancy and lactation 

periods and a decrease in total antioxidant 

potential. Also, it is very important that 

oxidative stress may be influenced by 

environmental factors and nutrition. In order to 

reduce oxidative stress in dairy cows, they 

must be fed higher energy sources and effects 

of environmental factors to be reduced by 

ensuring a proper environment. 

 

Conclusıons 

The results obtained in this study showed 

dynamic changes in enzymatic antioxidative 

capacity of blood serum during transition 

period of dairy cows. The activity of 

antioxidant enzymes SOD and GPX is higher 

in period of early lactation compare with 

period of advanced gestation but later 

following lactation the activity of antioxidant 

enzymes is declining as results of scavenging 

the ROS. An increase of SOD and GPx 

activity in blood are likely to represent 

adaptive changes of cows in response to 

oxidative stress. Therefore, if there is 

imbalance between increased production of 

ROS and reduced antioxidant capacity close to 

the time of parturition may increases oxidative 

stress and contribute to disorders in dairy 

postpartum cows. 
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Abstract 

Intensive livestock animal production has been preferred in order to meet food requirements of 

increasing population since 1950’s. However, especially in baby foods, organic farming products are 

getting preferred because of any harmfull supplements in natural conditions. Organic farming is 

getting popular because of increasing demand for natural foods especially in baby foods and higher 

incomed peoples. At the same time, organic animal products are being preferred as a new trend. Lack 

of environmental pollutants, large scale of agricultural lands and the presence of native breed 

livestock animals provide the significant opportunities for the promotion of organic livestock in 

Turkey. However, Turkey has not met the demand for animal products produced as organic. Small 

scale livestock enterprise, low education level and inefficient producer organizations are lead to this 

results. In this study, awareness level of the leader women farmers who have higher education and 

leadership skills than the other women farmers on organic livestock animal production was 

determined. 

 

Keywords: Organic livestock, animal production, leader woman farmer. 

 

Introductıon 

Increasing World population caused the 

growing demand of agricultural products. And 

this converted traditional farming to intensify 

farming just as animal and vegetable 

production. In intensive animal production, the 

main purpose is getting higher income in each 

unit area. Slaughterhouse by products and 

various additives were used unconsciously and 

this caused enviromental pollution and 

consequently reduced product quality. As a 

matter of fact, excess and unconsciously 

medicine and fertilizer using in animal 

production caused medicine and nitrate 

residues in food of animal origin. This caused 

some health problems in humans such as; 

nitrate pollutions, cancers, Bovine Spongiform 

Ensefalopati (BSE) and Creutzfeldt Jacop 

(CJ).   

World Health Organisation (WHO) have 

declared,  unconsciously consumption of 

antibiotics can be ineffective on ear and quinsy 

infections in humans. Thats why, in order to 

prevent possible health problems and to 

protect enviromental some countries trying to 

develop organic animal production. According 

to International International Federation of 

Organic Agriculture Movements Food 

(IFOAM) report, in 2009 organic farming is 

done in160 countries with 1.8 million farms 

and 37.2 million ha. (Anonymous, 2011a). 

Organic farming is doing in the World at 79.2 

million ha, including collecting (Anonymous, 

2011b). This datas show that organic farming 

is getting increase and popular. In Turkey, 

between 2002-2010 years, the number of 

organic farmers increased from 10 thousands 

to 40 thousands, farming areas were increased 

from  90 tousands ha to 510 thousands ha; the 

amount of production was increased from 310 

thousands to 1.343 million tonnes. Last two 

years production was increased, but the 

amount of organic products were not enough 

according to 2010 datas, the amount of 

produced organic meat, milk and egg were 

6803, 11.605 tonnes and 17. 890 thousands in 

Turkey. This production levels have lower 

share the 0,1 % percentage of total production 

(Öztürk, 2011). In the light of these datas, 

Turkey can not reflect its organic agricultural 
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trade potantial. Turkey is a favorite county for 

organic farming considering its abundance of 

diversity and different ecosystems. Animal 

production is generally as extensive and low 

input were used. Small ruminants were 

commonly reared in grasslands and in mostly 

feed requirements of animals were supplied 

approximately 80-90 % in natural grazing 

lands such as pasture and plateu areas. 

In general, farmers have native bred animals 

which resistant to disease. Average income of 

farmers were low per animal. Low incoming 

of rural peoples cause to migration from 

village to cities. This is the reason of over 

population of cities and leads to some social 

and cultural problems (Özen et al. 2013). 

Almost all of organic products are exported to 

especially USA, EU, Japan and other 

countries. Except honey bee products, all of 

exported products are vegetable origin. 

Nowadays, there is an drawing of attention to 

organic products in domestic markets (Ak, 

2008).  

It is difficult to export organic animal products 

except honey bee products. In domestic 

market, our consumers have low income and 

irrelevant for organic products. This stituation 

limits organic animal production and 

consumption. So in order to develop animal 

production, governmental subsidy is required. 

According to 2001 datas, in our country 97.6 

% of our farms have vegetable and animal 

production together. This situation is a 

disadvantage for intensive farming but, an 

advantage for organic animal production. 

Unpolluted regions of country such as Eastern 

Anatolia, have important potentials for organic 

animal production. However, lack of 

knowledge on organic farming and animal 

diseases cause in difficulties on exportation 

and prevent organic animal production. There 

are only a few farms which produce organic 

animal products. However, Ecologic dairy 

farm in Kelkit Valley supported by Doğan 

Foundation is the most famous and detailed 

farm in Turkey. Wheat ecologic life support 

organization is leading a Project for ecologic 

tourism (Ak and Kantar, 2007). 

Approximately 30 % of the population of 

Turkey employs in agriculture. 51 % of 

employed are womens. Womens are generally 

deal with animal breeding other than vegetable 

production which more equipment used. It is 

important to emphsized womens for organic 

animal breeding and agriculture product 

processing in order to extension. It is 

important getting womens to be conscious. In 

this research, women farmer leaders were used 

in order to collect datas because of their 

conscious and higher levels of knowledge and 

skill. 

 

Materıal and methods 

The main material of this study was a survey 

applied to 40 leading women farmers who 

participated in World Farmer Woman Day 

arranged by Diyarbakır Provincial Food, 

Agriculture and Livestock Directorate on 25 

October 2012.  A questionnaire was designed 

and used as instrument for primary data 

collection. The data obtained from the result of 

survey were analyzed by using SPSS statistical 

analysis software (SPSS Institute Inc. 2012). 

 

Results and dıscussıon 

Rural economic welfare can be obtained by 

optimal using of animal sources which is one 

of the basic elements. It is the basic element of 

sustainable animal breeding and grassland 

protection for supplying roughage 

requirements of animal production. It is too 

important that roughage requirements of 

animals should be met by feed crops or 

grassland from it is own areas. In order to get 

low cost animal production this should be 

done. Only 7.5% of participants declared that 

they have used only grassland for animal 

production, rest of them did not use only 

grasslands (Table 1). Total grassland and 

pasture areas of Turkey is approximately 14 

million ha (Demirel and Demirel, 2012). 

However, lack of grassland improvement, it’ s 

productivity is getting poor. So, grazing of 

grasslands should be controlled and sowing of 

feed crops are to important for improving 

grasslands and pastures.  
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Table 1. Leading women farmers response: Do you perform the extensive animal breeding in pasture? 

Response Frequence Percent 

Yes 3 7.5 

No 37 92.5 

Total 40 100 

 

It’ s asked to participants if they have enough 

knowledge on organic feeds. 37.5% of them 

declared that they have heard it, but 62.5 % of 

them did not heard it (Table 2). Organic feeds 

are required for organic animal production. In 

developed countries 30% of total farmlands 

are used for fodder crops however in Turkey, 

this percentage is approximately 3%. 

According to the datas of 2008, total organic 

feed production is 64.112 tonnes and this 

should be increased (Anonymous, 2009) As 

seen in Table 3, participants have knowledge 

on organic animal production, but they did not 

know organic feeds. This shows that organic 

feeds has not adequately introduced to 

participants.  Producers should be educated on 

organic feeds. So, The Ministry of Food, 

Agriculture and Livestock and Universities 

should be give seminers, symposiums, panels 

on organic farming. Some documents can be 

supply to producers. The researches which 

have been carried out on organic farming 

should be supported. Subsidy levels can be 

increased. It is too important that native seeds 

and animal breeds should be used in organic 

farming, adapted easily to climate and soil. 

There are lots of native breed or seed in 

agricultural production in Turkey. It is 

competibility is too high for organic 

production (Gök, 2008). 

 
Table 2. Leading women farmers response: Do you have any information about organic feeds? 

Response Frequence Percent 

Yes 15 37.5 

No 25 62.5 

Total 40 100 

 

It is asked to participants if they have enough 

knowledge on organic animal production 

(Table 3). 42.5 % of them declared that they 

have knowledge on it, 32.5 % of them said that 

they did not know it, however 10 % of them 

did not answer the question. It was seen that 

participiants were found conscious about 

organic animal breeding. Domestic consumer 

seems not enough conscious about organic 

products, so organic product demand and 

consumption are not satisfactory. All people 

from primary education to university, in all 

education structure should be conscious about 

organic farming.  Some industries (agricultural 

medicine, veterinary medicine, chemical 

fertilizer, concentrate feed, feed additives, 

meat and milk integrations etc.) effect 

negatively organic animal breeding. However, 

in EU countries, there are huge subsidies for 

organic animal production. 

 
Table 3. Leading women farmers response: Do you have any information about organic animal production? 

Response Frequence Percent 

 

No answer 

Yes 

 

4 

17 

 

10 

42.5 

No 13 32.5 

Particularly   6 15.0 

Total 40 100 

 

When we asked to participant if they want to 

do organic animal breeding,  47.5 % of them 

declared that organic products are cheap 

(Table 4). In fact, because of low organic 

production, 12.5 of them stated that in 

difficulties in performing organic animal 

production. Ak and Kantar (2007), stated that 

especially in winter months, in order to meet 
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roughage requirements of animals, organic 

feed crops should be growned in avaible areas. 

In organic farming soil preparing, seeding, 

fertilizing, irrigation, struggle for pest and herb 

are different comparing with traditional 

farming. But it is possible that by doing little 

changing for organic production. 4 of 

participants did not answer the question. In 

order to make competitive production in 

foreign markets it should be constituted secure 

organic production (Turan and Öztürk, 2009). 

“Enviromental protection awairness“ should 

be raised and debated detaily by the society. 

Especially, baby child and pregnants need 

organic farming products. In order to intensify 

organic products for childs, hospitals, social 

serving foundations, legal arrangements 

should be done. 

 

 
Table 4. The causes leading women farmers response: Do you want to do organic animal production? 

Response Frequence Percent 

No answer 

Low income in organic production 

     4 

    19 

  10.0 

  47.5  

Low information level about organic 

production 
    12   30.0 

It’s difficult to the organic animal 

farming 
     5   12.5 

Total     40 100 

 

As seen in Table 5, % 45 of participants have 

big ruminants, and this was followed by 15 % 

and 2.5 % for sheep, sheep and goat together 

respectively. Small ruminants are available for 

organic animal production. But this is too low 

in Turkey. So, small animal production should 

be suggested and subsidied in Turkey. In 

recent years, peoples want to go out of the 

cities and spend their holidays in organic 

animal breeding farms in as called Eco-

tourism. In 21 EU countries, 17 thousands of 

firms supply to peoples for spend their 

holidays in ecologic farms (Caber, 2008). This 

is too important for rural peoples for increase 

their organic animal production. In order to 

prevent negative effects of chemicals on 

organic production, small and close to each 

other firms can be constructed as organic 

production valleys. Productivity is too 

important for sustainable low cost organic 

production and at the same time, controlling 

and certification should be done strictly. 

Domestic firms can control production process 

in order to lower their production costs. In 

rural areas input cost is lower for extensive 

animal breeding. Much of cost elements can be 

obtained from rural area, especially in small 

ruminant animal production. Higher income of 

rural organic farmers should be considered for 

rural development and it is a good alternative. 
 

Table 5.  Livestock types owned by the farmers 

Animal Frequency Percentage (%) 

Sheep 6 15 

Cattle 18 45 

Sheep, cattle  1 2.5 

No-one 15 37.5 

Total 40 100.0 

 

Conclusıons 

Women farmers have enviromental and social 

sensitivities and share higher percentages of 

animal production. So it is too important to 

educate them for organic animal production as 

primary group. As seen in research findings, 

leader women farmers have not enough 

knowledge for organic animal production, 

despite their awareness levels are higher that 

of other women farmers. That’s why organic 

farms should be subsidied for organic 

production, consumers should be educated, 

education programs should be done for organic 

animal production. 

Organic potentials of Turkey is not used yet 

enough. The most important reason of it is 

lack of breeeders organizations for organic 

production. Certification process is a basic 

fundamental in organic production. This 

process is a difficulty for our small organic 

animal producing farms. Organic agricultural 

valley can be organized, they can supported 
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for producer organizations and certification 

process can be apply for lowering cost of this 

process. Producer organizations can be 

effective for marketing organic products. Lack 

of such organizations in Turkey, marketing 

process can be done by stock broker and this 

causes low income of organic farmers. So, our 

consumers are getting organic products 

expensively. In EU countries, all organic 

production steps controlled by producer 

organizations and consequently, consumers get 

products cheaper. In order to developed our 

organic farm production in Turkey we should 

follow this steps. Rural pastures should be 

used consciously, arrange animal numbers, 

activated farmer organizations, legal 

arrangements should be done. 
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Abstract 

According to oldest records the first time silkworm was cultivated and silk was 

obtained from cocoonat China. Silkworm eggs and mulberry seeds was brought to 

Istanbul illegally the year 552 at age of Byzantine Empire although China kept it as 

a secret. It started to spread Marmara regione specially Bursa and It’s 

neighbourhood. Then it was spreaded to allover the world. Sericulture have been 

economical, cultural and traditional cultivating sector at Turkey for 1500 years. 

Silkworm is cultivated at about 30 countries that include Turkey. Silk fiber is 

superior to other fibers in terms of stability, flexibility and brightness. Amount of 

need is approximately twice the amount of cultivating. In whole world Turkish silk 

fiber quality is at second rank after japanese silk. Silkworm is a general term that 

includes a range from worm to the butterfly. Silkworm is a kind of night butterflies. 

Butterflies are light cream colour have chubby bodies and have soft feathers. 

Wingspan is about 4-5 cm. Butterfly have lost flying ability because of 

domestication also have 2 or 3 days life and at that period doesn’t feed and doesn’t 

fly. Silkworm is fed with mulberry leaves. One cocoon is made from a single silk 

fiber it’slenght is 800 meters. Real silkworm named “Bombyx Mori L” is bred at 

mulberry tree which is cultivated at China is white breed. Bombyx Mori L silkworm 

producesbest silk fiber amoung other genus and it is most special genus cultivated.  

 

Key words: Sericulture, native breed, genetic resource, Silk Road, cocoon. 

 

Introduction 

Some animal species and breeds had 

important place in history of some 

countries such as Merino sheep in 

Spain, Angora Goat in Turkey and 

sericulture in China (Ertugrul et al. 

2010). Sericulture in the World is 

generally made in Asian countries. In 

the World production percentages of 

China and India are 80% and 15% 

respectively (Kaya and Tutkun 2012). 

The production of fresh cocoon is 

about 134 in 2012 (Table 1). Silk has 

some unique characteristics in kinds 
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of fabric. It is shiny, soft, strong, and 

has a fabric can be dyed. It is so 

sensitive, therefore it is effected by 

noise, smell, wind, temperature 

change, even carers hygiene (Imer 

2005). Generally four kinds of 

silkworm which are Mulberry, Eri, 

Tasar and Muga are reared in the 

World. Mulberry silkworm (Bombyx 

mori) (Table 2) has the majority in 

them which percentage is about 95% 

(Akbay 1981). In Turkish society 

silkworm seem cute. A survey study 

was realized in primary school 

students. According to study between 

9 and 40% of students in different 

levels rear insects. Students rear 

silkworm, ant, ladybug and 

grasshopper which showed that 

silkworm was one the loveable insect 

in insect groups (Tezcan et al. 2010). 

 
Table 1. Production of apiculture and sericulture (Anon 2010, Anon 2013). 

Year 

Number of  

Villages 

Engaged in 

Sericulture 

Number of  

Families 

Engaged in 

Sericulture 

Number  

of Egg 

Boxes 

Produced 

Production 

of Fresh 

Cocoons 

(tonnes) 

1936 2.201 49.338 56.278 2.135 

1940 2.422 63.498 73.045 3.014 

1950 3.013 69.354 62.927 2.501 

1960 2.530 60.370 50.865 2.444 

1970 1.559 43.589 64.340 1.461 

1980 1.601 43.025 66.042 1.707 

1990 1.916 44.541 80.544 2.171 

2000 230 2.210 3.147 60 

2012 342 2.572 5.576 134 

 
Table 2. Scientific classification of the silkworm (Akbay 1981). 

Phyluym Artropoda 

Class Insecta/Hexapoda 

Ordo Lepidoptera 

Subordo Macro Lepidoptera-Heterocera 

Super Family Bomycoiden 

Family Bomycidae 

Genus Bombyx 

Species B. mori 

 

 

Genetic Resources 

There are three registered silkworm 

breed by Turkish Standard Institution 

called as White of Bursa (Bursa 

Beyazi) (Figure 1 and 4), Piebald 

White of Bursa (Bursa Beyazi Alaca) 

(Figure 2 and 5), and Yellow of 

Hatay (Hatay Sarisi) (Table 3) 

(Figure 3 and 6) (Anon 2004). In a 

study genetic variation was searched 

those three breeds by using method of 

RAPD based on PCR. According to 

results 68 of RAPD band were 

invastigated and the highest ration of 

polymorphic locus was 55,9% in 

Yellow of Hatay. The ratios of White 

of Bursa and Piebald White of Bursa 

were 44,1%. Nei’s genetic distance 
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for White of Bursa-Piebald White of 

Bursa, White of Bursa-Yellow of 

Hatay, and Piebald White of Bursa-

Yellow of Hatay were 0,0637, 

0,1012, and 0,0793 respectively 

(Akkir et al. 2010). 
 

Table 3. Some traits of three silkworm breeds of Turkey (Anon 2004). 

Trait White of Bursa 

 (Bursa Beyazi) 

Piebald White of Bursa 

(Bursa Beyazi Alaca) 

Yellow of Hatay 

(Hatay Sarisi) 

Voltinism Univoltin Univoltin Univoltin 

Moultinism 4 4 4 

Egg shape Elliptic Elliptic Elliptic 

Egg colour Gray Gray Gray 

Egg yield 390-590 439-656 303-545 

Cocoon shape Elliptic Elliptic Groundnut 

Cocoon colour White White Orange 

Single cocoon weight (gr) 1,25-2,16 1,6-2,1 1,4-2,1 

Ratio of Cocoon/Shell 11,9-15,8 13,3-15,7 10,9-13,5 

 

  
Figure 1. Larvas of White of Bursa  (Bursa Beyazi) 

 
Figure 2. Larvas of Piebald White of Bursa 

(Bursa Beyazi Alaca) 

 

 
Figure 3. Larvas of Yellow of Hatay (Hatay Sarisi) 
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Figure 4. Cocoons of White of Bursa  (Bursa 

Beyazi) 

Figure 5. Cocoons of Piebald White of Bursa 

(Bursa Beyazi Alaca) 

  

 
Figure 6. Cocoons of Yellow of Hatay (Hatay Sarisi) 

 
Morphology 

As like other Lepidoptera insects 

silkworm has four various life cycles 

(Table 4). It has 2n=56 chromosomes. 

Polyvoltine breeds can give 300-400 

eggs (Akbay 1981). Silkworm is a 

monofag creature (Akkaya 2003) and 

it is only fed by eating mulberry 

leaves (Akbay 1981, Anon 2014a,b). 

Apoptosis is a programmed cell death 

and Lockshin proved in 1964 that 

silkworms have apoptosis in their 

metamorphosis process (Dogan et al. 

2010). Pheromone is a secreted or 

excreted chemical factor that triggers 

a social response in members of the 

same species (Anon 2014c). The first 

invented pheromone was bombykol 

in silkworms. Female silkworm 

excretes bombykol to influence males 

(Bati 2014). 

 
 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Chemical
http://en.wikipedia.org/wiki/Species
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Table 4. Life cysles of silkworm in polyvoltine breeds (Akbay 1981, Yasayanlar 2013). 

Cycle Duration 

Mulberry leaves  

requirement  

(kg/per egg box) 

Condition of heat 

and humidity 

1st Age 3 days 1-2 

270C heat and  

85% humidity 

1st Sleep 20 hours  

2nd Age 2 days 5-6 

2nd Sleep 20 hours  

3rd Age 3 days 20-25 

3rd Sleep 1 day  

4th Age 5 days 80-90 22-240C heat and  

75% humidity 4th Sleep 1 day  

5th Age 9-10 days 450-475 20-230C heat 

Total 26-27 days   

 

 

Fibre of silk is composed from two 

fibres of silk made from fibroin 

protein. Those two fibres are covered 

by sericin protein. Percentages of 

fibroins and sericin in silk fibre are 

75% and 25% respectively. After silk 

fibres are woven, layer of sericin 

should be removed from fibre. This 

process should be made after silk 

fibres are woven but before silk fibres 

are dyed. After sericin removed from 

silk fibres, the fabric becomes 

brighter, softer and elastic. For this 

operation some acid, neutral or basic 

protease materials are used. In a study 

those three different materials were 

invastigated and results showed that 

the best cleaning material is based on 

basic proteases (Duran et al. 2007). 

In a study six days application of 

Juvenile Hormone Analogue 

Fenoxycarb (JHAF) was searched on 

major hemolymph proteins of 

silkworm during last larval instar. 

According to observed results JHAF 

application extended the last larval 

instar in first five days. There was no 

difference in 6th day application for 

last larval instar (Uranli et al. 2011). 

Tufan et al. (2009) investigated brains 

at developmental stages of silkworms 

histologically. The study showed that 

there were three different kinds of 

cells types (NSH-1, NSH-2, NSH-3) 

in pars intercerebralis but one kind of 

cell type (NSH-L) in pars lateralis. 

Malay et al. (2006) analyzed different 

forms of silk fibroin films for 

iontophoretic medicines by using 

methods of high temperature, 

dehydration by freezing, metanol and 

glutaraldehit. According to results 

using glutaraldehit extended 

durability of iontophoretic medicines. 

Izzetoglu et al. (2009) carried out a 

study to define effect of juvenile and 

ecdysone hormones treatments in 

growing stages of silkworms. Those 

two different hormones applied to 

silkworms by ugiving two different 

doses. The results showed that 

juvenile and ecdysone hormones 

treatments caused different cocoon 

weight, diameter and length. It could 

be said that silk and cocoon structures 

were affected by juvenile hormones, 

but weight of pupa was affected by 

ecdysone hormones. Izzetoglu and 

Karacali (2012) studied out to 

determine salic acids in 

hematopoietic organ of silkworm. It 

was clear that hematopoietic organ of 
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silkworm had of N-acetylneuraminic 

acid (Neu5Ac) and N-glycolyl 

neuramic acid (Neu5Gc) types of 

sialic acids. Falakali and Turgay 

(1999) searched role of rectal sac for 

going out silkworm mots from 

cocoons. According to results place, 

shape and content of the rectal sac 

affected the puncture of cocoon. Batir 

et al. (2012) carried out a project to 

define expression pattern of ecdysone 

receptor B1 (EcR-B1) in prothoracic 

glands of silkworm during last larval 

instar and early pupal stage. The 

results proved that ecdysone 

application reduced immunoreactivity 

in silkworms. In a study development 

differences in the first (feeding 20 gr) 

and second groups (feeding 10 gr) 

were studied by designating the 

development of control group feeding 

normal nutrition quantity (30 gr). 

According to results the second group 

opposite of first group appears to 

extend of larval period and to knit the 

behavior of late cocoon. It could be 

sait that the difference of among 

groups can bind up nutrition-hormone 

relation (Akalin et al. 2009). 

 

Pathology 

Some diseases of silkworm can be 

groupped under four titles (Table 5). 

In middle of 19th century diseases of 

Pebrine and Flacherie emerged first 

in France and then in Italy. Those 

diseases destroyed sericulture in 

Europe (Tasligil 1996, Dortok-Abaci 

2006, Tas 2013, Ciftci 2013, 

Yasayanlar 2013, Yildirim 2013a). 

Fresh cocoon production decreased 

from 26.000 tonnes to 8.000 tonnes 

between 1853-1856 in France 

(Dortok-Abaci 2006). After several 

years those diseases spread to Bursa 

region (Ciftci 2013, Yildirim 2013a). 

Cocoon production decreased from 

4.000 tonnes to 400 tonnes in 10 

years which causes silk production 

decreased from 600 tonnes to 100 

tonnes (Yildirim 2013a). Louis 

Pasteur invented the cure in 1867 

(Ciftci 2013, Yildirim 2013a). The 

cure way was to examine silkworm 

butterflies in microscope and define  

healthy silkworm butterflies and use 

them their eggs for next generation 

(Ersevinc 2013, Yildirim 2013b). A 

study showed that silkworm pupas 

can cause disease of Hypersensitivity 

pneumonitis in human lungs (Kupeli 

and Karnak 2011). In silkworms 

Nosema bombycis (Naegeli, 1857) 

causes disease of Pebrine. A survey 

study carried out to define spread of 

N. bombycis in provinces of Bilecik, 

Bursa, and Hatay. According to 

results N. bombycis were found in 

those regions (Aydin et al. 2007). 

 

 
Table 5. Some diseases of silkworm (Akbay 1981, Anon 2014b). 

Protozoon Bacterial Virus Fungal 

1. Pebrine 1. Flacherie 

2. Septisemi 

3. Sotto 

4. Court 

1. Grasserie 

2. Sytoplasma 

    Plihedrozis 

3. Spreadable  

    Flacherie 

4. Gattine 

1. Muscardine  

    (Calcino) 

2. White Muscardine 

3. Green Muscardine 

4. Japanise Green  

    Muscardine 

5. Yellow Muscardine 

6. Aspergillus 

7. Nosema bombycis 

8. Botrytis bassiana 
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Conservation Measures 

A project, entitled as “In Vitro 

Conservation and Preliminary 

Molecular identification of some 

Turkish Domestic Animal Genetic 

Resources (TURKHAYGEN-I)” was 

prepared by Genetic Engineering and 

Biotechnical Institute (GEBI), 

Marmara Research Centre (MRC) 

Gebze, Kocaeli. Consequent on 

several iterations the project was 

approved by Scientific and 

Technological Research Council of 

Turkey (STRCT) in 2007 with a 

budget of 9.1 million Turkish Lira 

(about US$ 4.2 million). The 

implementation period was 4.5 years 

with the project and it was completed 

at the end of 2011. The breeds of 

White of Bursa (Bursa Beyazi), 

Piebald White of Bursa (Bursa 

Beyazi Alaca), and Yellow of Hatay 

(Hatay Sarisi) were covered by the 

project. Those breeds were started to 

be conserved in Province Directorate 

of Ministry of Food, Agriculture and 

Livestock (MFAL) (Ertugrul et al. 

2010, Arat, 2011). Also sericulture is 

supported by the goverment. 

Silkworm producers get 30 TL/per 

egg box and 20 TL/per kg of 1st class 

fresh cocoon (Anon 2014d). Also Silk 

Cocoon Sales Cooperatives Union 

pays extra 4,5 TL/ per kg of 1st class 

fresh cocoon (Baysal 2013) 

 

Conclusions 

Silk have protected it’s importance 

and actuality amoung textile raw 

materials because of being natural, 

soft, brightand beautifulsince early 

ages of civilization. Fabrics that is 

woven from silk is used as clothes 

besides scarf, handkerchief, tie, 

foulard, bundle, curtain fabric, 

furnishing fabric, carpet 

(Soylemezoglu, 1995). Although a lot 

of insects that produce secretion are 

used to obtain fiber, few of them 

economically productive. Altough 

Bombyx mori that is fed with 

mulberry can domesticate, other 

species which living as colonies, 

feeding with leaves of some forest 

trees are hard to domesticate (Atav ve 

Demir, 2009). Silkworm is belong to 

Arthropoda filum insect class. Insect 

class have two subclasses including 

Apterygota and Pterygota. Bombyx 

mori is in Pterygota subclass. All day 

and night butterflies beside bombyx 

mori are in Lepidoptera ordo. 

Lepideptera ordo have Bombycidae 

and Saturnidae family that produce 

silk. Bombycidae family have 

Bombyx mori and Bombyx 

mandarina species. Bombyx mori is 

domesticated. Bombyx mandarina is 

undomesticated species (Parlak, 

2001; Soya, 2013). Although there 

are silk fiber that obtained from 

undomesticated silkworm such as 

Tasar, Muga, Eri, Anaphe, today silk 

fiber that obtained from Bombyx 

mori is important for production and 

consumption worldwide (Atav ve 

Namırtı, 2011).  

There are 3 native breeds in Turkey. 

These are Alaca, Bursa White, Hatay 

Yellow. These breeds are 

purebreeding and they are conserving 

as native gene sources at hard 

conditions by Bursa Provincial 

Directorate of Agriculture. Also small 

family enterprices breed silkworm for 

economical purpose especially at 

province of Bursa. Producing raw silk 

is less than the other countries and 
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experimental datas needed to improve 

sericulture. Some morphological, 

molecular and biological studies 

about sericulture have done so far in 

Turkey (Aslani,1993; Yumuşak, 

2001). But these studies was not on 

native breeds. For this reason native 

silkworm breeds are endangered 

altough still didn’t characterized 

completely (Eroglu Akkır, 2010). 
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Abstract 

Analysis was conducted on the territory of Rogatica and Foca. The analysis included 30 randomly 

selected farms. Twenty sheep farms raising Pramenka different strains (Vlasic and Herzegovinian 

strain), while the other ten sheep farms raising sheep Württemberg race and crossed Tsigai, 

Romanovska and Texel sheep breeds. were analyzed by the following characteristics: number of 

household members, the total number of sheep, the total area of agricultural land, the selling price of 1 

kg of lamb and the average weight of lambs during the sale and conducted a descriptive analysis of 

the results. Depending on the features found numerous smaller or larger variations. The greatest 

differences were recorded with the characteristics of the soil, bares the herd and the number of 

household members. The selling price and weight of lambs in the sale of unique values and indicate 

the possibility of a unique production technology and the natural and market conditions. 

 

Key words: sheep production, characteristics, strains of sheep race, Württemberg, Tsigai, 

Romanovska, Texel. 

 

Introduction 

Thanks to favorable natural resources, 

Republic of Srpska has excellent conditions 

for the development of animal husbandry. One 

of the most important is underutilized acreage. 

Agricultural land as one of the strategic 

potential represents an extremely relevant 

resource in the Republic of Srpska belongs 

primarily among the primary resources for its 

development. The total area of agricultural 

land in the Republic of Srpska amounts to 1.25 

million hectares, compared to the population 

makes one hectare per capita, which is above 

the world average. 

Sarajevo-Romanija region, which is located in 

the central part of Bosnia and Herzegovina and 

the eastern part of the Republic of Srpska, in 

terms of geographical regionalization belongs 

Mountainous Basin region or subregion of 

East Bosnia and Central Bosnia. Conditions in 

the Sarajevo-Romanija region represent a 

limiting factor for certain areas of agricultural 

production, but has great importance in 

livestock production. From the branches of 

livestock production emphasis is placed on 

sheep farming. Sheep production is an 

important branch of livestock production. The 

characteristic of sheep production in the 

mentioned areas is representation races 

combined type of productivity, meat-milk or 

milk-meat. Genetic basis is indigenous breeds 

pramenka or refined pramenka, which is 

significantly represented in the eastern part of 

the Republic of Srpska and in lowlands of 

increasingly develop farms engaged in herding 

breed specialist focused on the production of 

meat. When it comes to diet, during the 

summer and autumn the sheep are fed only by 

pastures and hay during the winter. The most 

important strains of sheep in the Republic of 

Srpska combined route for the production of 

milk-meat are vlašićka, kupreška, podveleška 

(mountain Herzegovina), Stolac and Sjenicka 

pramenka. 

The most important race for meat production, 

or production type of meat-wool are 

Württemberg, Tsigai, Romanovska, Il De 

France, Texel (http://www.rzs.rs.ba) 
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Overall it is estimated that the genetic 

productive potential of certain races today 

largely unused (about 60% to 70%). This is 

connected with the problems of malnutrition 

and accommodation sheep, which leads to low 

yields and milk and meat. After some relevant 

assessment improved production conditions on 

some farms suggest the possibility of 

increasing the yield of meat and milk for 30-

40%. The nutrition of the population of 

mountainous regions of the Republic of 

Serbian, sheep and lamb meat occupies a 

special place (Krajinović and Savić, 1992). It 

also has certain religious and cultural 

significance. However, in this post sheep was 

significantly reduced, although the tendency of 

slight increase in the number of sheep. 

According to the Institute for Statistics 

(http://www.rzs.rs.ba) numerous state, we can 

not be satisfied (graph. 1), as well as the 

productivity and quality of products Sheep as a 

branch is not organized nasavremen way, and 

is still Extensive and poorly developed due to 

poor racial composition, low production of 

meat, milk and wool. 

 

 
Graph. 1  - Numerical strength sheep in the Republic of Srpska 

(Source: Republican Bureau of Statistics, http://www.rzs.rs.ba) 

 

In the former state dominated by meat 

production. To confirm the findings 

Joksimovića and Čauševića (1981), which 

states that meat production accounted for 

75.07%, while milk production represented 

with 20.91% and wool with only 4.02%. It 

should be noted that the relatively low 

production, especially lamb meat, the result of 

slaughtering young lambs, and an average 

weight of about 25 kg, thus, at the national 

level, are losing significant amounts of meat 

and funding. Zivkovic et al. (1969) research 

on dreams in the territory of the former 

Yugoslavia, found that the average body 

weight of lambs Wirtemberg was 3.87 kg in 

female lambs and 4.04 kg in male lambs, or an 

average of 3.95 kg. Body mass weaning from 

breast at the age of 90 days is 20.92 kg and 

22.76 kg or an average of 21.84. A big 

problem in the development of sheep 

production in this region represents a 

significant representation Extensive or semi-

intensive production technology to largely 

remained, private sheep farms.  

The aim of this study was to provide an 

analysis of the studied characteristics on sheep 

farms in the municipalities of Rogatica and 

Foca, as a region, which is characterized as 

livestock region. 

 

Material and method 

The research was conducted in the area of 

Rogatica and Foca. Included are pramenka and 

Württemberg. The sample consists of 30 

randomly selected farms. Twenty farms raising 

sheep pramenka (Vlasicka and Herzegovina), 

while the other ten farms raising sheep 

Württemberg, i sporadic crossbreeds Tsigai, 

Romanovska i Teksel. We investigated the 

characteristics are: the number of household 

members, the total number of sheep, the total 

area of agricultural land, the selling price of 1 

kg of lamb and average weight of lambs 

during the sale. In presenting and defining 

analysis was applied to the basic statistics, ie 

descriptive analysis included features (Maletić, 

2005). 

http://www.rzs.rs.ba/
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In the descriptive analysis were used measures 

of central tendency and measures of variation. 

The arithmetic mean (X ̅) was used as an 

indicator of central tendency included features. 

As indicators of variations were used: the 

minimum, maximum, variation interval, 

standard deviation (SD) and coefficient of 

variation (CV%). 

 

Results and discussions 

Basic exteriors and production characteristics 

represented strains and breeds 

Table 1 shows the basic exterior and 

production characteristics, in relation to sex 

throat, different strains of sheep combined 

direction of production (milk-meat), where the 

emphasis is placed on the production of milk 

(milk recording heads) and meat (lamb body 

weight). 

The biggest strain on the format of the tested 

strains of sheep's Vlasic (both sexes), as well 

as with the largest body weights of adult 

specimens, while strain smallest body frame. 

When it comes to milk production, Vlasic and 

Kupres strain'll receive following similar 

results, as governed by the Sjenica strain. With 

90 days of age Vlasic, Kupres and Sjenicka 

lambs were aged an average of about 25 kg, 

and the lowest weight lambs Herzegovina 

Pramenka (Table 1). 

Table 2 outlines the basic exterior and 

production characteristics, in relation to sex 

and throat races represented in the territory of 

the municipality of Foca and Rogatica 

combined direction of production (meat-wool), 

with emphasis on the achieved weight lambs. 

 

Table 1. Exterior and production characteristics of different strains of sheep in the municipality of Rogatica and 

Foca (milk-meat) 

Breeed/ 

Gender 

Exterior and production traits 

The height 

of the 

ridge, cm 

Milk 

yield,  

kg 

Body 

weight, 

kg 

Body weight lambs Wool 

quality

, μ 

Yield 

wool, kg Age, days 
Weight, 

kg 

Vlasicki 

♂ 75  80-100 
90 25 42-44 

2,0-2,5 

♀ 67 90-120 60-70 1,5-2,0 

Herzegovina 

♂ 55  40 
90 22 42-46 

1,0-1,5 

♀ 50 70-90 35 2,0-2,5 

 

 
Table 2. Exterior and productive traits of different breeds of sheep (meat-wool) in the municipality of Foca and 

Rogatica 

Race/ 

Gender 

Exterior and production traits 

The height of 

the ridge, cm 

Milk yield,  

kg 

Body weight lambs Wool 

quality, 

μ 

Yield 

wool, kg Age, days Age, days 

Württemberg 

♂ 80 100-120 
90 31 30-33 

6,5-8,0 

♀ 70 70-75 4,0-4,5 

Tsigai 

♂ 70-85 110-120 
90 31 20-45 

3,5-5,0 

♀ 60-76 70-75 2,5-4,0 

Romanovska 

♂ 63 70-80 
90 23-25 37 

2,0-3,0 

♀ 60-62 50-60 1,4-1,6 

Teksel 

♂ 75-80 120-130 
90 30-35 23-27 

7,0-10,0 

♀ 68-72 65-70 4,5-6,0 
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Of the analyzed breeds in the municipalities 

Texel sheep breeds has the largest body 

measurements (height) and weight, so it gives 

a linear largest of lambs at 90 days of age (31 

kg). Also in the dressing quasi-wool Texel 

breed is the best. Very similar performance has 

Ile de France sheep breeds. A smallest and 

lowest weight of lambs gives Romanovska 

sheep breeds, but on the other hand belongs to 

a group of sheep with high fertility. 

 

Characteristics of test 

Table 3 shows the average values and 

variability testing the characteristics of farms, 

a total of 20 farms, which are grown on 

different strains of sheep, with the direction of 

production aimed at milk-meat. Table 4 

provides average values and variability 

characteristics of farms, a total of 10 farms, 

where it is grown Württemberg sheep breeds, 

with the direction of production focused on 

meat-wool. 

 
Table 3. Average values and variability testing the characteristics of the farms (20 in total) with different strains 

of sheep 

Parameter 

Measure of variation  

 Sd CV (%) 
Variation 

interval 
Min Max 

Number of 

members 

households 

5,20 1,15 22,15 4,00 3,00 7,00 

Number sheep 124,00 37,60 30,33 148,00 52,00 200,00 

Agricultural land 10,50 5,36 51,04 17,30 3,70 21,00 

The price lamb 

meat (KM/kg) 
5,84 0,10 1,79 0,40 5,80 6,20 

Tha mass of lamb 

(at birth) 
37,50 1,47 3,92 4,50 35,00 39,50 

 
Table 4. Average values and variability testing the characteristics of the farms (10 in total) with Württemberg 

sheep breeds 

Parameter 

Measure of variation  

 Sd CV (%) 
Variation 

interval 
Min Max 

Number of 

members 

households 

4,10 21,36 22,15 4,00 2,00 5,00 

Number sheep 118,00 22,26 30,33 80,00 80,00 160,00 

Agricultural land 8,35 54,55 51,04 13,90 2,10 16,00 

The price lamb 

meat (KM/ kg) 
5,26 2,40 1,79 0,30 5,20 5,50 

Tha mass of lamb 

(at birth) 
42,75 2,77 3,92 3,00 41,00 44,00 

 

Herd size farms that grow pramenka varied 

from 52 to 200 head (table 3), and the size of 

herds on farms that grow Württemberg breed 

of sheep varied from 80 to 160 heads (Table 

4). Compared to the average number of 

household members, with farms that produce 

different strains of sheep, the average 

household has 23 members in relation to the 

number of sheep or two members in relation to 

the available land. For farms that produce 

different breeds of sheep, on average, 28 

family members in relation to the number of 

sheep or two members in relation to the 

available agricultural land. Prices vary at least 

farms that bred race pramenka vary and range 

from 5.80 to 6.20 KM, and in households with 

race Württemberg from 5.20 to 5.50 KM (CV 

= 1.79%). The weights vary by farms with 

pramenka from 35 to 39.50 kg, a weight in 

farms with Vitemberg from 41 kg to 44 kg. 

 

Conclusions 

The part with the basic exterior and production 

characteristics in terms of a body frame of the 

analyzed strains of sheep in the municipality 

of Rogatica and Foca, it was concluded that 

Vlasic strain has the highest format and weight 

(both sexes), as well as best practice 

manufacturing Ads (milkiness, weight lambs 
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90 days old, the yield of wool), in accordance 

with the direction of production, milk-meat. 

Of the analyzed breeds in the municipalities 

Texel sheep breeds has the largest body 

measurements (height) and weight, so it gives 

a linear largest of lambs at 90 days of age (31 

kg) and yield quasi wool. 

Herd size farms that grow pramenka varied 

from 52 to 200 head, and the size of herds on 

farms that grow Württemberg breed of sheep 

varied from 80 to 160 head. Compared to the 

average number of household members, with 

farms that produce different strains of sheep, 

on average, 23 members of the household in 

relation to the number of sheep or two 

members in relation to the available land. For 

farms that produce different breeds of sheep, 

on average, 28 family members in relation to 

the number of sheep or two members in 

relation to the available agricultural land. 

Prices vary at least farms that bred race 

pramenka vary and range from 5.80 to 6.20 

KM, and in households with race Württemberg 

from 5.20 to 5.50 KM (CV = 1.79%). The 

weights vary by farms with pramenka from 35 

to 39.50 kg, a weight in farms with Vitemberg 

from 41 kg to 44 kg. 
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Abstract 

The aim of this work is to define the correlation between the proportion of breast, thigh and drumstick 

relative to the weight before slaughter in relation to the weight of dressed grill ready carcass in two 

broiler hybrids (Hubbard and Cobb 500) at different ages (40 or 42 days). Positive correlation 

between the carcass prior to slaughtering and share of breasts, thighs and drumsticks, at the age of 40 

(Hubbard) and 42 (Cobb 500) days, was monitored in Cobb 500 (except between the carcass before 

slaughter males and stakes thighs and drumsticks), and in line Hubbard (except between the carcass 

prior to slaughtering and share of breast in both sexes collectively).  Positive correlation between the 

carcass processed for barbecue and shares breasts, thighs and drumsticks of the genotypes, in Cobb 

500 (except between the carcass prior to slaughter men throat and share thighs and drumsticks), and 

Hubbard (except between the carcass prior to slaughtering and share of breast in both sexes 

collectively) at the age of 40 (Hubbard) and 42 (Cobb 500) days, was monitored. 

 

Key words: correlation; weight before slaughter; share of breasts, thighs and drumsticks; dressed grill 

ready carcass weight; Coob 500, Hubbard. 

 

 

Introduction 

The concept of poultry products industry is 

changing and adapt to the requirements of 

consumers (consumers). Instead of the whole 

carcass, market demand for separate parts or 

so called cut-ups (tights, drumsticks, breast 

file), is increasing. This phenomenon is the 

reason why on the level of production of 

broilers, more attention is paid to the quality 

and yield of the major carcass parts (leggs and 

breast). According to available literature, a 

number of factors affect the carcass weight 

(genetic, live weight before slaughter, gender, 

age), and directly or indirectly responsible 

influence the yield, or the percentage share of 

these, higher priced valuable main parts of the 

carcase. 

Consumers, mostly insist on the quality of 

meat, and it is anticipated that in the near 

future sells of poultry products will solely 

depend on their quality, Tolimir (2006). 

The aim of this work is to define the 

correlation relationship between the proportion 

of breast, thigh and drumstick relative to the 

weight before slaughter in relation to the 

weight of dressed carcass for grill ready 

broilers in two hybrids at different age, which 

in turn is linked to the current demand in the 

market of Bosnia and Herzegovina (RS). 

Estimating ofcoefficients of correlation and 

their statistical significance thereof, gave a 

certain contribution in establishing the 

potential of the genotypes in terms of realized 

profitability on the market. 

 

Materials and methods  

According to the regulations on the quality of 

poultry meat ("Off. G. of SFRY", No. 1/81 and 

51/88), in relation to methods of processing, 

carcasses of slaughtered poultry can be 

marketed as: classic processed, prepared and 

grill ready. Fattened broilers (20 male and 20 

female chickens) at age 40 (Hubbard) and 42 

days (Cobb 500), were randomly sampled for 

slaughtering .In the poultry slaughterhouse 

following parameters were measured: live 

weight of animals before slaughter (separated 

by gender) and the weight of dressed carcass - 
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"grill ready." In addition, absolute and relative 

yield, ie the share of major carcass parts 

(breasts, thighs and drumsticks) in relation to 

the weight of the animals before slaughter and 

the weight of dressed carcasses - "grill ready", 

was measured to estimate the correlation 

coefficients and the significance thereof. 

Simple phenotype correlation were estimated 

between the following characteristics: 

- live weight before slaughter and 

the share of breasts, thighs and 

drumsticks, for both sexes and 

summarized by gender,  

 

- grill ready carcasses  and a share 

of breasts, thighs and drumsticks, 

for both sexes and summarized by 

gender. 

Phenotype correlation coefficient is calculated 

using the formula (Hadživuković, 1991): 
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The severity of the phenotypic correlation 

coefficient is discussed on the basis of 

Roemer- Orphalove classification. 

 Testing of statistical significance 

obtained correlation coefficients was done by 

t-test in the form> 

 

t = rxy x 
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Results and discussion 

The test results of the correlation relationship 

between the share of breasts, thighs and 

drumsticks in relation to the live weight before 

slaughter and in relation to the weight of grill 

ready carcass in two hybrids in a different 

ageand tests of significance are shown in table 

1 and table 2. 

 
Table 1. Correlation between live weightprior to slaughtering and share of breasts, thighs and drumsticks Cobb 

500 broiler chicks (42 days) and Hubbard (40 days) 

Hybrid Gender The correlation coefficients t eksp. 

rxy1(breast) rxy2(thigh + drumst.) rxy1(breast) rxy2(thigh + drumst.) 

 

Cobb 500 

♂ 

♀ 

♂+♀ 

0,951*** -0,102 NS 13,394 0,434 

0,696*** 0,825*** 4,094 6,298 

0,529*** 0,659*** 3,833 5,402 

 

Hubbard 

♂ 

♀ 

♂+♀ 

0,860*** 0,610** 7,167 3,262 

0,291NS 0,416NS 1,288 1,935 

-0,362* 0,564*** 2,052 4,209 

ttab for 0,05=2,021; ttab for 0,01=2,704; ttab for 0,001=3,551; (d.f.=38) 

ttab for 0,05=2,000; ttab for 0,01=2,660; ttab for 0,001=3,460; (d.f.= 78) 

N.S. - P>0,05; * - P<0,05; ** - P<0,01; *** - P<0,001. 

 

 

Results in Table 1 show that high positive 

correlation (rxy1 (breasts) = 0.951) exist 

between live body weight before slaughter and 

share breasts in males, females ((rxy1 (breasts) 

= 0.696) and mixed sexes (rxy1 (breasts) = 

0.529) of  Cobb 500 broilers. All three groups 

have a high correlation coefficient significant 

statistical significance (P <0.001). 

The correlation between live body weight 

before slaughter and share of thighs and 

drumsticks in females and mixed sexes 

(collectively), was very strong, and highly 

statistically significant (P <0.001), while in 

males this association was very weak, negative 

and statistically not significant (P> 0.05). 
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A very strong correlation was established 

between the live weight before slaughter and 

share breasts in males Hubbard (P <0.001). 

Slight, statisticaly insignificant,correlation was 

found between live body mass prior to 

slaughtering and share of breast in females and 

both sexes (sum). 

The correlation between live weight prior to 

slaughtering and share of thighs and 

drumsticks  in Hubbard, was a strong, males 

and both sexes (sum) (P <0.01) and highly 

significant (P <0.001), while in the female 

association was moderate, but statistically not 

significant (P> 0.05). 

 
Table 2. Correlation between the grill ready carcass and shares of breasts, thighs and drumsticks Cobb 500 

broilers (42 days) and Hubbard (40 days) 

Hybrid Gender The correlation coefficients t eksp. 

rxy1(breast) rxy2(thigh + drumst.) rxy1(breast) rxy2(thigh + drumst.) 

Cobb 500 ♂ 

♀ 

♂+♀ 

0,887*** -0,522* 8,213 2,610 

0,417NS 0,706*** 1,940 4,228 

0,482** 0,407** 3,394 2,750 

Hubbard ♂ 

♀ 

♂+♀ 

0,711*** 0,370 NS 4,309 1,689 

0,214NS 0,323 NS 0,934 1,442 

-0,367* 0,578*** 2,430 4,346 

ttab for 0,05=2,021; ttab for 0,01=2,704; ttab for 0,001=3,551; (d.f.=38) 

ttab for 0,05=2,000; ttab for 0,01=2,660 ttab for 0,001=3,460; (d.f.= 78) 

N.S. - P>0,05; * - P<0,05; ** - P<0,01; *** - P<0,001 

 

 

Results in Table 2 show that very strong and 

statistically highly significant (P <0.001) 

correlation  exist between grill ready carcass 

weight and share breasts in males Cobb 500, 

while medium correlation statistically 

insignificant was found between grill ready 

carcass weight  and share of breasts in females 

and both sexes (sum). 

The correlation between grill ready carcass 

weight and share of thighs and drumsticks 

females and both sexes (sum) was strong, 

statistically highly significant (P <0.001) and 

highly significant (P <0.01), respectively, in 

males Cobb 500, the association was strong, 

the direction is negative and statistically 

significant (P <0.05). 

A strong correlation exist between grill ready 

carcass weight and share breasts in males 

Hubbard. Correlation was statistically highly 

statisticaly significance (P <0.001). Very slight 

correlation was found between grill ready 

carcass weight and share of breast in females. 

Grill ready carcass weight of Hubard broilers  

and share of thighs and drumsticks males and 

females, expressed weak correlations, not 

statistically significant (P> 0.05), while in both 

sexes (collectively) connection was strong and 

statistically significant (P <0.001). 

Similar researches of this topic  are made in 

broilers, many more in other types of poultry 

or turkeys. Peric and Mitrovic (1989) working 

with different genotypes turkeys, found a very 

strong or complete phenotypic correlation of 

the weight of the treated (chilled) carcasses 

and masses of breasts, thighs and drumsticks.   

 

Conclusions 
Based on  the correlation relationship between 

the share of breasts, thighs and drumsticks in 

relation to the weight before slaughter in 

relation to the weight of dressed carcass for 

broiler grill two hybrids in a different age, at 

the age of 40 (Hubbard), and 42 (Cobb 500) 

days, it can be concluded that: 

Positive correlation exist between the live 

weight prior to slaughtering and share of 

breasts, thighs and drumsticks, at the age of 40 

(Hubbard) and 42 (Cobb 500) days, in Cobb 

500 (except between the carcass before 

slaughter males and stakes thighs and 

drumsticks), and in Hubbard  broilers (except 

between the carcass prior to slaughtering and 

share of breast in both sexes collectively). 

Positive correlations exist between the grill 

ready carcass and shares breasts, thighs and 

drumsticks of the genotypes, at the age of 40 

(Hubbard) and 42 (Cobb 500) days, in Cobb 

500 (except between the carcass prior to 

slaughter men throat and share thighs and 

drumsticks), and in Hubbard broilers (except 

between the carcass prior to slaughtering and 

share of breast in both sexes collectively). 

According the obtained results it can be 

concluded that a much tighter relationship 
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(correlation) exist found in Cobb 500, among 

all studied traits correlated compared tothe 

Hubbard genotype. 
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Abstract 

The aim of this study was to determine whether the use of trisodium citrate can reduce milk somatic 

cell counts and consequently increase the milk yield and quality in dairy cows on third and fourth 

lactation. Twelve holstein cows were divided into 2 groups, 5 of them were chosen as trial which have 

received orally 30 mg trisodium citrate per kg of body weight in diluted form daily during 7 days. 

Apart from daily milk yield , milk sampling was performed before, after and during trisodium citrate 

treatment in both trial and control groups. Individual milk protein, fat, total dry matter, milk pH, 

somatic cell counts and oxidation reduction potential (ORP) were measured in each of milk samples. 

There was no significant difference regarding daily milk yield, fat, protein, dry matter of milk and 

milk ORP values between 2 groups. But somatic cell counts were significantly  lower in trisodium 

citrate-given group during experimental period. In conclusion, trisodium citrate may be useful for 

improving milk quality regarding somatic cell counts. 

Key words: Dairy cow, somatic cell count, trisodium citrate, milk quality. 

 

Introduction 

Milk production and quality are both affected 

by several factors. These are principally 

individual traits such as genetics and age of 

cow, and environment (hygiene, nutrition etc). 

It is mostly possible to improve milk 

production level in lactation and quality of 

milk by taking notice to manageable factors. 

Nowadays, it is well known that milk amount 

obtained per lactation may increase with the 

age of cow, relatively. However, milk quality 

generally tends to decrease by ageing of cows, 

mostly in poor management conditions. 

Subclinical mastitis which provokes increased 

somatic cell counts is principal cause in 

decreased milk quality and modification of its 

compound, i.e. lower lactose, casein and fat 

content in contrast to higher chlorides, Na, 

immunoglobulins, serum proteins and pH 

(Jensen and Eberhart, 1981; Izgur, 1984; 

Mukesh 2009). Citrate is the main constituent 

playing a buffer role in the udder. It regulates 

the homeostasis between Ca++ and H+ ions 

for maintaining the fluidity of milk through its 

effect on casein micelles (Faulkner and Peaker 

1982; Shennan and Peaker 2000). In case of 

citrate deficiency in udder, the clumping of 

Ca++ appears then the parenchymatous tissue 

in the udder alveoli should be injured. It means 

subsequent events such as the damage of 

barriers between blood and milk and 

inflammatory reactions would be appeared 

(Poutrel 1982).  

In this study, the use of tri-sodium citrate for 

improving some milk quality properties was 

investigated. 

 

Material and method 
This study was conducted in 59 lactation cows 

kept in Dairy Cattle Stabling of Haymana 

Research and Application Farm of Faculty of 

Agriculture of Ankara University. Twelve 

cows which were on 3rd lactation rank or more 

were chosen for the trial. Seven of them were 

randomly defined as control, the others (5 

cows) were considered as trial. All cows were 

kept under usual management condition 

without receiving any special treatment. Cows 

were milked twice a day and fed with corn 

silage, dried alfalfa and cereal straw beside 

concentrated feed containing 2450 Kcal/Kg of 

energy and 17% of crude protein. Each of trial 

group has daily received 30 mg per body 

weight of Tri-sodium citrate during 7 days. 
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Tri-sodium citrate was diluted in 1 litre of 

water and given at once. Milk sampling started 

at 2 weeks before tri-sodium citrate treatment 

from 11th February, continued until after 2 

weeks since the end of treatment to 29th 

March. In every milk sample, milk protein 

(Kjeldhal method), fat (Gerber analysis), total 

dried matter, somatic cell counts, pH and ORP 

(Oxidation-Reduction Potential) measurement 

(MP103 EZDO) were performed. Somatic cell 

counts were performed by using direct 

microscopic counting method (Gurgun and 

Halkman 1990). The scores of somatic cell 

counts were transformed into logarithmic 

values for more reliable calculation. Repeated 

measures of ANOVA and Duncan multiple 

range testing were used for data analysis 

through SPSS 20 package software. 

 

 

Result and discussion 

Somatic cell counts 

There was no significant difference in control 

group during the period of the trial. However, 

there was a significant difference between trial 

and control groups, and as well as within trial 

group according to sampling day (P>0.01) 

during trial period. Highest somatic cell value 

was observed on the day before tri-sodium 

citrate giving (213,356 scc/ml). Lowest was at 

first day following the end of tri-sodium citrate 

giving. Dhillon et al (1995), reported that 

continuous tri-sodium citrate giving to milking 

Water buffalos should decrease bacteria 

content of milk when mastitis is detected. 

Prakash et al (2010) observed that once a day 

injection of tri-sodium citrate together with 

trimethoprim intra venously during 7 days 

should cure mastitis powerfully in dairy cows. 

 
Table 1: The values of Somatic Cell counts by groups and sampling day (SCC/ml) 

Group
s  

n
  

February 1st hMarch 8 th March 29 th March 

Min Mean Maxs Min Mean Maxs Min Mean Max Min Mean Max 

Contro
l 

7 
16284

1 

202056

± 
10786A

a 

24658
8 

15818
9 

213356

± 
16572A

a 

29311
5 

15353
6 

198068

± 
11525A

a 

24193
6 

17679
9 

221331

± 
17434A

a 

28846
2 

Trial 5 
19541

0 

230770
± 

12536A

a 

26519

9 

15353

6 

200993
± 

16144A

a 

24658

8 
88400 

106079

± 
8112Cb 

12562

0 

11631

5 

144231
± 

11491B

b 

18610

5 

* Capital letters show significance between milk sampling times. Minuscule letters are for comparing trial and control group 

in every sampling day. 

  

Milk fat 

There was a slight decrease either in trial or 

control groups regarding milk fat rate. This 

decrease was more remarkable  in control 

group. But it can be suggested that fat rate was 

almost constant in the trial group (See table 2). 

 
Table 2: Milk fat (%) 

Groups N  Parameters February  March  Mean 

Control 7 Min  2,45 2,05 2,05 

Max 3,90 4,05 4,05 

x ̅  ±SD 3,10±0,194 3,02±0,270 3,06 ±0,160 

Trial  5 Min 2,50 2,70 2,500 

Max 4,25 4,10 4,250 

x ̅  ±SD 3,430±0,283 3,420±0,222 3,425±0,170 

Control+Trial 12 Min  2,45 2,05  

Max 4,25 4,10 

x ̅  ±SD 3,238±0,163 3,188±0,184 

 

Milk Protein 

Milk protein rate did not vary according to the 

groups. But this value varies significantly 

according to sampling days during trial period 

(p<0.01). 
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Table 3: Protein rates in the milk (%) 
Groups N  Parameters February March Mean 

Control 7 Min  3,00 2,95 2,95 

Max  3,67 3,48 3,67 

x ̅  ±SD 3,323±0,110 3,19±0,831 3,255±0,690 

Trial 5 Min 2,54 2,39 2,39 

Max 3,55 3,15 3,55 

x ̅ ±SD 3,06±0,167 2,86±0,13 2,96±0,105 

Control+Trial 12 Min  2,54 2,39  

Max 3,67 3,48 

x ̅  ±SD 3,215±0,0977A 3,051±0,0841B 

A-B: p<0.01 

  

Total dry matter in milk 

Total dry matter by sampling days was found 

as 11,94%±0.228 and 12,21%±0.247 in control 

and 11,86%±0.233 and 12,29%±0.245 in trial 

groups, respectively. Dry matter content was 

higher on third sampling day in trial group. 

There was no significant difference between 

groups and sampling days.  

 

Milk pH and ORP values 

Milk pH values were found as 6,69±0,274, 

6,67±0,244, 6,75±0,320 and 6,74±0,216 in 

control, 6,65±0,013, 6,68±0,203, 6,82±0,246 

and 6,72±0,170 in trial group, respectively. 

There was a slight increase which was not 

attributable to tri-sodium citrate use in both 

groups.  

Same observation was found regarding ORP  

(Oxidation-Reduction Potential). There was no 

significant difference neither by groups nor 

sampling days. Average ORP values were 

198,33 ±0.847, 201,08 ±0.701, 193,08 ±1,08 

and 214,75±0.77. Sing et al (1997) reported 

that milk pH values and the rate of milk 

components should return to normal level 

following tri-sodium citrate use in dairy cows. 

 

Milk yield 

Milk yield was registered weekly in both trial 

and control groups from 16th February to 29th 

March in total of 6 weeks. There was no 

significant difference among milk yields per 

week and cow groups. But in both groups, 

weekly milk yields varied slightly from tri-

sodium citrate period to next two week after 

interruption of tri-sodium citrate use. Although 

it was not significant, weekly milk yield 

remained steadier in cows received tri-sodium 

citrate.  

 
Table 4: Average weekly milk yield from 16th February to 29th March. 

Goups n  
Paramet

ers 

16-22 

February 

23 Feb.- 

1 March 
2-8  March 9-15 March 

16-22 

March 

23-29 

March 

Control 

7 Min  146 139 143 143 139 135 

Max 257 255 259 222 244 233 

x ̅  ±SD 187,8±15,8 186,6±15,3 184,9±15,4 182,1±11 181,6±13,5 180,4±19,9 

Trial 

5 Min 139 139 135 130 129 125 

Max 272 270 276 267 224 249 

x ̅  ±SD 186,4±22,9 186,2±22,6 186,6±23,9 183,4±23,3 172,4±15,7 175,2±21 

Control

+Trial 

12 Min 139 139 135 130 129 125 

Max 272 270 276 267 244 249 

x ̅  ±SD 187,3±12,6A 186,4±12,3A 185,6±12,7A 182,6±1 AB 177,75±9,9B 178,3±11B 

*Different letters indicate significant difference (p<0.05)  

 

Conclusion 

Mastitis, especially subclinical type is a 

perpetual problem of all milk producing farms. 

It is one of most important economical loss for 

dairy industry. Although our research was 

conducted in no mastitis-detected cows, a 

considerable decrease of somatic cell counts 

was observed in the milk. 

Tri-sodium citrate is safe, economical, very 

effective, avoided culling and discarding of 

milk. Also, it does not require withdrawal 

periods because of residual problems in milk 

and meat. Some encapsulated form of tri-

sodium citrate should make easier its usage in 

animals, instead of giving orally its diluted 

form in water. However, more information  

from a large number of animals in different 
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exploitations should be beneficial for its 

further widespread application in the field. 
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Abstract 

In the Republic of Macedonia pastures take 50.8% from the total agricultural area. Feeding of cattle 

with grazing allows the cheapest production of meat and milk (Azderski & Jakimovski, 1996). 

Considering climate factors and conditions in the country, it is provided up to 6-7 months when the 

cattle is at pastures, starting from April to the end of October. The remaining period of the year cattle 

is feed with a partial supplement of the grazing, and in the winter period with conserved feed (silage, 

haulage and hay). Fifty year ago, the cattle in the country was universally used for labour in the 

agriculture and forestry, as well as for production of meat and milk. Busha was the largest and most 

common breed of cattle (Azderski, 2003, 1996). Today, the breed composition of the cattle breeding in 

the country is changed, so it is difficult to meet Busha in pure blood. General characteristics of the cattle 

breeding are: 

- Low milk yield per cow 2,152 litres; 

- Very early slaughter of the offspring, in average 124kg live weight; 

- Small land property per household 1-3ha; 

- Small size of the area under forage in terms of ploughed field, which is 7%, compared to the 

developed countries where that percentage is 34-40%; 

- Small percentage of cows covered with artificial insemination and parent bookkeeping, 

approximately 6-8% of the population, while before the transition period this percentage was more than 

20%; 

- Big import of precious breeds, in the first place Holstein-Friesian breed, but after a short time 

period these breeds are quickly pulled out from production; 

- Low information and knowledge on the production technology for highly productive cattle; 

- Challenges in production of high quality voluminous feed; 

- Insufficient measures built by the country for supporting the farmers; and 

- Spending large financial assets to import livestock products and insemination material. 

The tendency in the world and in the country is to lower the number of farmers, to increase the number 

of cows per farm, and at the same time to increase the production per livestock head and to specialize 

the production in order to satisfy the needs of the population for meat and milk. Considering the 

economic importance of their products (meat, milk and manure), cattle comes to the first place in the 

livestock breeding in the Republic of Macedonia. 

 

Key words: number of cattle, production characteristics of cattle breeding, area of the basin of river. 

 

Introduction 

Cattle breeding is one of the main livestock 

branches that ensures a big quantity nutritional 

materials for the population and raw materials 

for the industry, and with that ensures 

permanent income for the rural economy. Its 

significant is shown in the share of its 

production with 50-60% in the total value of the 

agricultural production in some European 

countries, such as: Denmark, the Netherlands, 

Finland and other. Cattle is the biggest producer 

of meat and milk, i.e. of the basic highly protein 

products for human consumption and raw 

materials for the manufacturing industry. 

Countries that through livestock breeding 

ensure at least 70% of the total income in the 

agriculture are progressed (developed) 

countries. 
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Worldwide, about 60% of the animal protein in 

the population diet are produced by using cattle 

products, especially in the developed countries, 

by using the milk, meat and their manufacturing 

products. Cattle is one of the biggest ruminants 

that for its own sustainability needs, production 

and reproduction, use plant feeds and thereof 

produces high valued products. From here, 

appears that the production is closely related to 

the agricultural land. 

The ability of cattle for processing large 

amounts of plant feeds allows intensive use of 

agricultural land and increase of their yields 

using manure, thus enriching the soil with 

humus. In that way, the cattle are part of the 

biological cycle: soil-plants-cattle-manure-soil. 

Considering that for its needs it uses specific 

feed, they are not competitive to the human, 

which is not the case with the pigs and chickens 

(poultry) feed(Neskovski, 1988; Kocevski, 

2003). One of the main characteristic is the 

biological characteristic to consume big 

quantities of high quality voluminous fodder 

(hay, silage, green forage mass) and thus allows 

agricultural land to be used two times per year 

(Azderski & Usaleski, 1997).  

 

Materials and methods 

The main database in our research is the State 

Statistical Office of the Republic of Macedonia, 

through statistical yearbooks of different years, 

statistical research on agriculture, as well as 

data receive by the Agency for food and 

veterinary that allow access to its records of 

marked cattle in the municipalities and villages 

in the country. Statistical research and 

yearbooks used are for the last 23 years from 

the regular censuses of population and 

agricultural holdings, number of livestock, 

etc.For comparability of phenomena in 

development processes, many publications 

from known authors given in the List of 

references are used in the analysis (Pacinovski, 

et.al., 2012; Trajkovski & Bunevski, 2007; 

Shljahov, 1989). 

In the research period are used mainly 

induction-deductive method, index method, 

comparative method, method of mean values 

and other. For better visibility of livestock 

number, the data are given in tables.  

For easier understanding of the livestock 

situation in the area of the basin of river 

Bregalnica, we give the number of livestock in 

the country and in the basin of river in parallel. 

Our opinion is that in this way more clearly and 

more descriptive will be shown the present 

condition, as well as where necessary measures 

should be taken for improvement of the 

condition. 

In the basin of river exist 19 municipalities with 

288 local communities and 206,380 residents. 

According to the last census of the population 

in the Republic of Macedonia in 2002, the total 

population in the country is 2,022,547 

residents. 

 
MUNICIPALITUES IN THE BASIN OF RIVER BREGALNICA 

1 BEROVO 8 local communities 

2 VINICA 16 local communities 

3 GRADSKO 1 local community 

4 DELCEVO 21 local communities 

5 ZRNOVCI 3 local communities 

6 KRIVA PALANKA 1 local community 

7 KARBINCI 29 local communities 

8 KONCE 14 local communities 

9 KOCANI 28 local communities 

10 KRATOVO 8 local communities 

11 KUMANOVO 1 local communities 

12 LOZOVO 11 local communities 

13 MAKEDONSKA KAMENICA 9 local communities 

14 PEHCEVO 7 local communities 

15 PROBISHTIP 37 local communities 

16 RADOVISH 3 local communities 

17 SVETI NIKKOLE 34 local communities 

18 CHESINOVO-OBLESHEVO 14 local communities 

19 SHTIP 44 local communities 

TOTAL 288 local communities, 206,380 residents in 2002 
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Results and discussion 

In the period before the war and at the 

beginning of the war, agriculture was the main 

economic activity in the Republic of 

Macedonia. It ensure the basic food products 

and the only market surpluses (livestock, 

potatoes, grain, Rakia, leather, dried prunes, 

agriculture cloth, etc.). 

Since a long time ago, livestock breeding in the 

country had enormous economic value 

(Azderski, 1996). It was important economic 

branch as a source for food products, products 

for clothes and shoes, as a source of labour in 

the crop production, giving by-products such as 

manure, etc.). 

The share of agriculture in national income was 

more than 80% in 1939. Later, important 

structural changes in the economic and non-

economic activities have been realized. As a 

result of this changes, the share of agriculture in 

creation of national income in the Republic of 

Macedonia was 58% in 1953 and 11.8% in 

2013 (MAFWE, 2001). 

In the past few decades (1991-2013), 

development of livestock breeding measured 

according to the total number of livestock 

heads, decreased for 15.38% (from 325,000 to 

275,000 heads) and it was mainly because of 

lowering of the fodder basis, employment of the 

labour from villages in the industrial sector, as 

well as bad economic condition due to the low 

price of meat, milk, wool, etc (Azderski & 

Ivanovski, 1994; Azderski, 1992). 

 

Number of cattle in the basin of river 

Bregalnica 

General characteristics of our cattle farming are 

(Trajkovski & Bunevski, 2006): 

- Low milk yield per cow 2,152 litres; 

- Very early slaughter of the offspring, in 

average 124kg live weight; 

- Small land property per household 1-3ha; 

- Small size of the area under forage in terms 

of ploughed field, which is 7%, compared to 

the developed countries where that 

percentage is 34-40%; 

- Small percentage of cows covered with 

artificial insemination and parent 

bookkeeping, approximately 6-8% of the 

population, while before the transition 

period this percentage was more than 20%; 

- Big import of precious breeds, in the first 

place Holstein-Friesian breed, but after a 

short time period these breeds are quickly 

pulled out from production; 

- Low information and knowledge on the 

production technology for highly productive 

cattle; 

- Challenges in production of high quality 

voluminous feed; 

- Insufficient measures built by the country 

for supporting the farmers; and 

- Spending large financial assets to import 

livestock products and insemination 

material. 

According to the data given in table 1, total 

number of cattle in the area of the basin of river 

Bregalnica was 38,032 in 1991, while in 2013 

their number decreased to 31,616 heads. It 

decreased by 6,416 heads or 16.87%. The 

average value of the total number of cattle was 

35,744 heads for the 23 years long period. 

The number of cows and heifers in calf was 

23,960 heads in 1991, while in 2013 their 

number was 19,918 heads. It decreased by 

4,042 heads or 16.86%. The average number of 

cows and heifers in calf was 22,518 heads for 

the 23 years long period. 

The total number of cattle younger than 1 year 

was 7,606 heads in 1991 and in 2003 it was 

decreased by 6,323 heads. The decreasing of 

their number is for 1,283 heads or 16.87%. The 

average number of cattle younger than 1 year 

was 7,149 heads for the 23 years long period. 

The total number of cattle old between 1 and 2 

years was 3,803 heads in 1991 and in 2013 they 

decreased by 3,160 heads. Their number 

decreased by 643 heads or 16.91%. The average 

number of cattle old between 1 and 2 years was 

3,574 heads for the 23 years period.  

The number of cattle older than 2 years was 

2,663 heads in 1991 and 2,215 heads in 2013. 

The decreased in their number is by 448 or 

16.82%. The average number of cattle older 

than 2 years was 2,503 for the 23 years long 

period. 

Projection of the Number of cattle in the area of 

the basin of river Bregalnica for the period 

2014-2020 is given in Annex 3. The trendline 

and the forecast for the total number of cattle in 

the area of the basin of river Bregalnica is given 

in figure 1. 
 

 



41                                                                                                                                            M. Filiposka, J. Azderski , T. Emelj  

____________________________________________________________________________________________________  

 

JAFES, Vol 68, (2016) 

Table 1 – Number of cattle in the area of the basin of river Bregalnica 

Year 
Total 

cattle 

Cows and heifers 

in calf 

Cattle younger 

than 1 year 

Cattle old 

between 1 and 

2 years 

Cattle older 

than 2 years 

1991 38,032 23,960 7,606 3,803 2,663 

1992 36,823 23,198 7,364 3,682 2,579 

1993 36,554 23,029 7,310 3,655 2,560 

1994 41,722 26,284 8,344 4,172 2,922 

1995 38,164 24,043 7,632 3,817 2,672 

1996 38,152 24,035 7,630 3,814 2,673 

1997 37,480 23,612 7,496 3,747 2,625 

1998 34,877 21,972 6,975 3,487 2,443 

1999 40,062 25,239 8,012 4,004 2,807 

2000 34,344 21,636 6,868 3,434 2,406 

2001 34,352 21,641 6,870 3,435 2,406 

2002 33,771 21,275 6,754 3,377 2,365 

2003 35,018 22,061 7,003 3,500 2,454 

2004 37,787 23,805 7,557 3,777 2,648 

2005 33,430 21,060 6,686 3,343 2,341 

2006 34,406 21,675 6,881 3,441 2,409 

2007 32,862 20,703 6,572 3,286 2,301 

2008 33,053 20,823 6,610 3,305 2,315 

2009 37,448 23,592 7,489 3,744 2,623 

2010 35,026 22,066 7,005 3,502 2,453 

2011 34,365 21,649 6,873 3,436 2,407 

2012 32,769 20,644 6,553 3,277 2,295 

2013 31,616 19,918 6,323 3,160 2,215 

Average 35,744 22,518 7,149 3,574 2,503 

Source: Statistical database – Agriculture, livestock 2007, 2008, 2009, 2010, 2011, 2012, 2013 pg. 19, 20, 35 and 

data received from the Agency for food and veterinary 

 

 
Figure 1 Trendline of the total number of cattle in the area of the basin of river Bregalnica 

Cattle farms in the area of the basin of river 

Bregalnica are located in the following 

municipalities and villages: municipality 

Berovo near the village Smojmirovo, and 

municipalities Delcevo, Vinica, Kocani, Sveti 

Nikole, Probishtip, Shtip and Lozovo. 

 

Production of cow milk in the basin of river 

Bregalnica 

According to the data in table 2, total milk 

production in the basin of river Bregalnica was 

43,843,000 litres in 1991, while in 2013 the 

production increased to 63,428,000 litres. The 

increased is by 19,586,000 litres or 44.67%. 

The average production of milk was 58,311,000 

litres for the 23 years long period. 

The total production of cow milk was 

31,171,000 litres in 1991, while in 2003 it 
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increased to 55,889,000 litres. The increased of 

cow milk production is by 24,718,000 litres or 

79.29%. The average number of cow milk 

production was 47,648,000 litres for the 23 

years long period. 

The total production of milk per dairy cow was 

1,301 litres in 1991, while in 2003 it increased 

to 2,806 litres. The increased milk per cow is by 

1,505 litres or 115.68%. The average number of 

milk per cow was 2,116 litres for the 23 years 

long period. Since there are still not officially 

available data for the years 2014 and 2015, their 

values are given in the projection by 2020 in 

Annex 4. 
 

 

Table 2 – Production of cow and sheep milk in the area of the basin of river Bregalnica

  

Year 

Total milk 

production 

in 000 

litres 

Total 

production 

of cow milk 

in 000 litres 

Litres per 

dairy cow 

Total production 

of sheep milk in 

000 litres 

Litres per 

dairy sheep 

1991 43,843 31,171 1,301 12,672 37 

1992 42,525 30,157 1,300 12,368 35 

1993 42,442 30,398 1,320 12,044 32 

1994 46,930 33,590 1,278 13,340 35 

1995 47,428 33,660 1,400 13,768 39 

1996 44,577 33,673 1,401 10,904 40 

1997 43,057 32,820 1,390 10,237 41 

1998 49,657 41,527 1,890 8,130 40 

1999 61,041 53,001 2,100 8,040 41 

2000 58,140 49,870 2,305 8,270 44 

2001 54,870 45,034 2,081 9,836 50 

2002 54,629 43,741 2,056 10,888 58 

2003 57,758 46,769 2,120 10,989 59 

2004 64,848 54,822 2,303 10,026 46 

2005 56,948 46,479 2,207 10,469 56 

2006 64,912 53,320 2,460 11,592 61 

2007 65,843 58,009 2,802 7,834 62 

2008 66,304 58,304 2,800 8,000 64 

2009 77,892 70,304 2,980 7,588 65 

2010 66,112 59,357 2,690 6,755 57 

2011 66,372 60,725 2,805 5,647 49 

2012 67,578 59,392 2,877 8,186 73 

2013 63,428 55,889 2,806 7,539 69 

Average 58,311 47,648 2,116 10,663 50 

Source: Statistical database – Agriculture, livestock 2007, 2008, 2009, 2010, 2011, 2012, 2013 pg. 19, 20, 35 and 

data received from the Agency for food and veterinary  

 
Figure 2 Trendline of the total production of cow and sheep milk in 000 litres in the area of the basin 

of river Bregalnica 
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In figure 2 is shown the trendline and the 

forecast of the total production of cow and 

sheep milk in 000 litres. 

Dairies for collection, storage and processing of 

sheep's, cow's and aggregate milk in the basin 

of river Bregalnica are located in: village 

Budinarci, village Smojmirovo and the city of 

Berovo in municipality Berovo, near the village 

Robovo in municipality Pehcevo, in 

municipality Delcevo, Vinica, Shtip, Kocani 

and Sveti Nikole. 

 

Conclusions 

According to the data in table 3, the share of 

cattle breeding in the basin of river Bregalnica 

in the total number of cattle in the Republic of 

Macedonia was 13.51% for the 23 years 

researched period.  

 
Table 3 - Share of the number of livestock breeding in the basin of river Bregalnica in the total number of livestock 

in the Republic of Macedonia (in %) 

Type of livestock 

Year Cattle Sheep Goat Pigs Poultry 
Fish in 

tons 
Beehives Horses 

1991 13.46 21.73 27.89 26.6 6.84 6.7 11.35 8.84 

1992 12.92 21.46 26.52 27.97 7.76 8.27 11.58 9.2 

1993 13.03 21.86 28.71 27.33 8.38 8.5 12.03 8.58 

1994 14.82 22.07 27.77 27.33 8.9 8.37 11.99 9.6 

1995 13.46 21.73 27.89 29.17 8.36 6.91 12.6 10.3 

1996 12.94 21.46 27.89 29.17 10.09 10.21 13.59 11.88 

1997 12.95 21.86 26.52 29.17 10.01 10.2 12.99 12.49 

1998 13.04 22.07 28.71 26.11 6.84 7.34 11.99 8.84 

1999 14.82 21.73 28.71 26.11 7.76 5.59 12.86 9.11 

2000 13.46 21.46 28.71 22.25 8.38 5.5 13.65 9.6 

2001 12.95 21.86 28.72 23.53 8.9 8.81 13.39 10.3 

2002 13.04 21.73 27.77 26.6 8.36 7.99 12.99 12 

2003 13.47 21.46 27.89 27.97 10.01 6.59 12.98 12.99 

2004 14.82 21.73 26.52 27.33 10.01 7.63 13.65 11.16 

2005 13.46 21.47 28.71 29.17 6.98 11.05 8.44 9.83 

2006 13.47 21.73 27.77 29.17 7.76 14.7 7.32 8.65 

2007 12.94 22.07 26.52 27.79 6.84 8.47 7.46 8.84 

2008 13.04 21.86 17.67 28.72 7.77 6.98 19.94 8.21 

2009 14.82 22.07 24.33 31.42 8.39 5.54 10.87 7.27 

2010 14.47 21.74 27.9 30.49 9.38 5.4 22.17 16.11 

2011 12.95 21.47 26.53 29.56 8.37 5.84 13.6 19.31 

2012 13.04 21.87 28.73 31.48 10.1 6.02 12.66 32.81 

2013 14.83 22.08 27.78 23.54 10.02 6.57 13.17 33.61 

Average 13.51 21.75 27.36 27.72 8.45 6.71 12.8 11.13 

Source: Statistical database – Agriculture, livestock 2007, 2008, 2009, 2010, 2011, 2012, 2013 pg. 19, 20, 35 and 

data received from the Agency for food and veterinary 

 

Share of municipalities in the total number of 

livestock in the basin of river Bregalnica is 

shown in table 4. According to the table, share 

of the total number of livestock of the 

municipalities in the total number of livestock 

in the Republic of Macedonia is the following: 

Berovo 6.0%, Vinica 5.0%, Delcevo 10.0%, 

Zrnovci 2.0%, Karbinci 14.0%, Konce 6.0%, 

Kocani 7.0%, Kratovo 0.4%, Lozovo 2.5%, 

Makedonska Kamenica 5.0%, Pehcevo 6.0%, 

Probishtip 7.0%, Radovish, in the basin of river 

Bregalnica is 2.5%, Sveti Nikole 10.0%, 

Cesinovo-Obleshevo 5.5% and Shtip 10.7%. 
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Table 4 – Share of municipalities in the total number of livestock in the basin of river Bregalnica (in %) 

Type of livestock 

Municipality Cattle Sheep Goat Pigs Poultry 
Fish in 

tons 
Beehives Horse 

Berovo 6.0 11.0 7.0 12.0 10.0 20.0 9.0 16.0 

Vinica 5.0 6.0 15.0 7.0 8.0 10.0 7.0 9.0 

Gradsko 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Delcevo 10.0 5.0 10.0 6.0 7.0 6.0 6.0 8.0 

Zrnovci 2.0 0.5 2.0 0.5 0.5 0.0 0.5 1.0 

Kriva 

Palanka 
0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 

Karbinci 14.0 8.0 10.0 2.0 3.0 0.0 1.0 5.0 

Konce 6.0 2.0 2.0 1.0 3.0 0.0 1.0 4.0 

Kocani 7.0 3.0 10.0 15.0 15.0 15.0 15.0 7.0 

Kratovo 0.4 0.7 2.0 0.3 0.3 0.0 0.4 0.9 

Kumanovo 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 

Lozovo 2.5 4.0 2.2 3.0 4.0 0.0 4.0 4.0 

Makedonska 

Kamenica 
5.0 2.5 9.0 6.0 7.0 1.0 12.0 7.0 

Pehcevo 6.0 6.0 2.0 5.0 5.0 18.0 4.5 5.0 

Probishtip 7.0 10.0 9.0 9.0 6.0 15.0 15.0 7.0 

Radovish 2.5 1.0 1.0 1.0 2.0 0.0 1.0 0.5 

Sveti Nikole 10.0 17.0 4.0 10.0 10.0 0.0 10.0 6.0 

Ceshinovo-

Obleshevo 
5.5 4.6 3.0 5.0 5.0 0.8 4.0 3.0 

Shtip 10.7 18.6 11.7 17.2 14.2 14.2 9.6 16.6 

Total 100 100 100 100 100 100 100 100 

Source: Statistical overview - Agriculture, livestock 2007, 2008, 2009, 2010, 2011, 2012, 2013 pg. 19, 20, 35 and 

data received by the Food and Veterinary Agency 
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ANNEXES 

 
Annex number 1 – Number of cattle in the Republic of Macedonia, in categories 

Year 
Total 

cattle 

Cows and 

heifers in calf 

Cattle younger 

than 1 year 

Cattle old 1-2 

years 

Cattle older 

than 2 years 

1991 282,349 163,733 73,048 21,328 24,240 

1992 284,919 164,578 74,104 22,469 23,768 

1993 280,324 165,280 76,444 24,210 14,390 

1994 281,336 165,813 79,656 21,826 14,041 

1995 283,327 166,374 85,159 19,724 12,070 

1996 294,613 175,621 82,647 27,518 8,827 

1997 289,428 177,383 76,928 26,580 8,537 

1998 267,459 166,553 68,534 24,897 7,475 

1999 270,147 171,969 63,914 21,362 12,902 

2000 254,968 171,745 57,510 22,448 3,265 

2001 265,266 174,255 54,899 24,182 11,930 

2002 258,973 172,784 54,537 21,501 10,151 

2003 259,976 160,810 59,189 25,747 15,230 

2004 254,803 161,554 50,231 29,021 13,997 

2005 248,185 156,950 52,215 24,425 14,595 

2006 255,430 164,013 53,640 25,032 12,745 

2007 253,766 143,217 76,150 11,309 23,090 

2008 253,473 147,519 68,148 22,983 14,823 

2009 252,521 128,628 68,035 19,738 36,120 

2010 259,887 135,004 65,553 18,564 40,766 

2011 265,299 164,537 47,432 23,920 29,410 

2012 251,240 161,012 67,969 16,016 6,243 

2013 238,333 136,397 44,755 20,885 11,084 

Average 265,479 169,205 55,520 25,909 13,749 

Source: Statistical overview - Agriculture, Livestock 2007, 2008, 2009, 2010, 2011, 2012, 2013 pg. 19, 20, 35 

and data received by the Food and Veterinary Agency 
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Annex number 2 – Production of cow and sheep milk in the Republic of Macedonia 

Year 

Total milk 

production in 

000 litres 

Total 

production of 

cow milk in 

000 litres 

Litres per 

dairy cow 

Total production 

of sheep milk in 

000 litres 

Litres per 

dairy 

sheep 

1991 179,479 119,194 1,329 60,285 40 

1992 175,790 117,443 1,307 58,347 37 

1993 178,030 118,398 1,325 59,632 34 

1994 177,179 115,791 1,283 61,388 37 

1995 197,834 128,825 1,429 69,009 41 

1996 186,639 133,642 1,406 52,997 43 

1997 182,663 133,308 1,396 43,355 43 

1998 213,208 173,567 1,902 39,641 43 

1999 240,331 202,387 2,152 37,944 45 

2000 250,400 220,244 2,343 40,156 47 

2001 248,390 200,904 2,096 47,486 54 

2002 250,057 198,431 2,094 51,626 61 

2003 243,999 191,533 2,140 52,466 62 

2004 260,774 212,898 2,362 47,876 49 

2005 246,164 197,464 2,254 48,700 59 

2006 291,290 234,708 2,497 56,582 64 

2007 438,168 373,706 2,880 35,473 66 

2008 438,069 368,217 2,835 38,296 68 

2009 375,556 342,622 3,004 32,934 69 

2010 379,260 347,103 2,787 32,157 60 

2011 401,671 376,290 2,866 25,381 51 

2012 388,385 349,769 2,928 38,616 79 

2013 378,300 341,800 2,891 36,500 71 

Average 274,856 226,010 2,152 46,384 53 

Source: Statistical Yearbook of the Republic of Macedonia 1997, 1999, 2009 and 2014 
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Annex number 3 – Projection of the number of cattle in the area of the basin of the river Bregalnica 

Year Total cattle 
Cows and 

heifers in calf 

Cattle younger 

than 1 year 

Cattle old 

between 1 and 

2 years 

Cattle older 

than 2 years 

2014 31,362 19,758 6,272 3,135 2,197 

2015 31,107 19,598 6,221 3,109 2,179 

2016 30,853 19,437 6,170 3,084 2,162 

2017 30,599 19,277 6,120 3,058 2,144 

2018 30,345 19,117 6,069 3,033 2,126 

2019 30,090 18,957 6,018 3,007 2,108 

2020 29,836 18,797 5,967 2,982 2,090 

 

 

Annex number 4 – Projection of the cow and sheep milk in the area of the basin of river Bregalnica 

Year 

Total milk 

production in 

000 litres 

Total 

production of 

cow milk in 

000 litres 

Litres per 

dairy cow 

Total 

production of 

sheep milk in 

000 litres 

Litres per 

dairy sheep 

2014 64,769 57,483 2,891 7,287 70.6146 

2015 66,111 59,076 2,976 7,034 72.2292 

2016 67,452 60,670 3,061 6,782 73.8438 

2017 68,793 62,264 3,146 6,529 75.4584 

2018 70,135 63,858 3,232 6,277 77.073 

2019 71,476 65,451 3,317 6,025 78.6876 

2020 72,817 67,045 3,402 5,772 80.3022 
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Abstract 

The concept of „green economy” was developed in the 1980s as means that can help countries and 

human society at whole on the way of the sustainable development achievement. The green economy 

is the economy affecting the improvement of human well-being and social equity and which reduces 

the risks for the environment. The purpose of this study is to point out to the importance of the 

concept of green economy in economic and non-economic activities in the modern world 

environment. Special emphasis is placed on exploring the role and importance of the practical 

application of green economy in the tourism industry. Methods of analysis and synthesis, inductive 

and deductive methods, descriptive methods, as well as the comparative method and the method of 

benchmarking will be applied in the treatment of the subject matter. The main objective of this paper 

is to show and prove that in the modern tourist business it is necessary to apply the concept of green 

economy and the concept of sustainable development as a whole. In this sense, the paper especially 

analyzed sustainable tourism development and ecotourism as an important segment of sustainable 

tourism. Ecotourism is ecological responsible tourist traveling for the stay and enjoyment in the 

nature, into relatively protected places. As a result of sustainable, green economy concept application, 

ecotourism has important positive contributions to the environmental, social, cultural and economic 

well-being of local communities and tourist eco-destinations all over the world. 

 

Keywords: sustainable development, green economy, tourism, sustainable tourism, ecoturism.  

 

Introduction 

The rapid economic growth and irrational use 

of natural resources after the intensive 

industrialization in the second half of the 21st 

century, conditioned the global structural crisis 

which was for the most part reflected in the 

field of life environment. During this period of 

time, the fundamental management task was 

related to the requests for achieving so called 

economies of scale; Therefore the valuation of 

the level of success of enterprises and national 

economies was directly related to the quantity 

of produced and sold products. All the after 

going occurrences and processes taking place 

in nature and the world society, had an 

inevitable influence upon the alterations within 

the ecological sphere along with causing 

specific ecological problems that have been 

multiplied over time. 

Along with the consumption of natural 

resources which is exceeding the amount that 

can be regenerated by the planet Earth in one 

year’s time, the quantity of carbon dioxide 

emitted into the atmosphere and the quantity 

of waste that the modern mankind is leaving 

behind, is exceeding by 50% the quantity of 

what the Earth is able to reabsorb in one year’s 

time. 

Not only that during the process of treating the 

human environments’ capacities so far have 

their limitations been taken into consideration, 

but it was quite the opposite. Conventional 

mailto:jelena.premovic@gmail.com
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(neoliberal) economics still believes that 

modern society has not reached the borders of 

economic growth yet. But, 

it seems certain that we are getting 

dangerously closer to the mentioned borders, 

for our natural resources are limited and 

therefore the human environments’ capacities 

are not considered inexhaustible. The notion of 

limitations of natural capacities which are 

significantly reduced by the intensive 

production in the function of economies of 

scope, have resulted in the increasingly 

expressed ecological crises which eventually 

grew into economic crises and global social 

crises at the end of the last century. These 

radical changes of ecosphere presented a clear 

signal of the need for implementing changes 

into the existing economic paradigms and 

creating a new business concept of a 

’sustainable economy’. 

 

Materials and methods 

 

Basic characteristics of green economy 

The concept of green economy emerged in the 

1980s as a kind of means that was supposed to 

provide assistance to national economies and 

the society as a whole while heading towards 

sustainable development. The green economy 

is a sustainable economy where economic 

growth and ecological responsibility function 

together by strengthening one another and 

simultaneously supporting the progress of 

social development. Business and industry 

play a key role as regards providing 

economically sustainable products, processes, 

services and solutions needed for a transition 

to a green economy. 

UNEP defines a green economy as one that 

results in improved human wellbeing and 

social equity, while significantly reducing 

environmental risks and ecological scarcities. 

A green economy is low carbon and uses the 

limited natural resources in an efficient 

manner which reduces environmental risks. 

The aforementioned reduction contributes to 

improved human wellbeing and social equity. 

The basic assumption of a green economy 

refers to ecologically responsible business 

activities that are supposed to enable the 

economic growth and development complete 

with a simultaneous increase in the quality of 

human environment. Therefore it is important 

to emphasize a dimension of the green 

economy related to social responsibility, that 

is, social inclusion and creation of 

employment opportunities and poverty 

reduction. 

The most important principles upon 

which the green economy is based are the 

following: 

• The analysis of market shortcomings 

and internalization of externalities; 

• Systematic approach to the economic 

structure and its impact on the relevant aspects 

of sustainable development; 

• Focusing on the social goals (new job 

places, for instance) and defining policies that 

could comply the social goals with other 

relevant goals of economic policies; 

• Focusing on the macroeconomic 

framework and development strategies for the 

purpose of finding better ways to achieve 

sustainable development (Anufrijev, A., Dašić, 

G., 2013).  

 

Key features and distinctions between 

conventional “non green” and sustainable 

green economy are presented in Chart 1. 

 
Table 1. The relationship between non green economy and green economy 

NON GREEN ECONOMY 

Basic features 

GREEN ECONOMY 

Basic features 

1. Current trends entail the continuous inflow of 

investments at a 2% annual rate of GDP in 10 key 

sectors by the year of 2050. 

 

1. 2% annual rate of global GDP is being 

invested in greening of ten key economic 

sectors by the year of 2050. 

 

2. Global policies keep supporting investments 

into non green infrastructure, fossil fuels 

consumption, harmful subsidies, etc. 

 

2. What is being adopted is the policies for 

reducing CO2 emissions and harmful 

subsidies; and mechanisms for increasing the 

inflow of investments into natural capital and 

energy efficiency are being created. 

 

Source: Anufrijev, A., Dašić, G., 2013. 
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The main objective of a transition to a green 

economy is to enable economic growth and 

development with a simultaneous rise in 

environmental quality and a greater 

emphasizes on the social dimension. The key 

to achieving such a goal is related to creating 

conditions for inflow of the public and private 

investments along with incorporating social 

and ecological criteria in their investment 

decisions (Sućeska et al., 2013).  

By applying the concept of a green economy 

what is being initiated is the investments the 

purpose of which is reducing the pressure on 

environment with an increase of efficiency in 

the consumption of energy and resources. Due 

to the needs for increasing employment rates, 

as well as for the forthcoming innovations in 

environmental protection, the number of so 

called ’green jobs’ and ’paperless jobs’ is 

constantly growing. 

Green jobs or green business present a kind of 

business the main goal of which is the 

improvement of social welfare along with the 

environmental preservation. Numerous 

traditional jobs and employments based on 

natural, nonrenewable resources cannot 

disappear completely and immediately, but 

what can be done and what have to be done 

about it is to adapt and enhance them for the 

purpose of environmental preservation. 

According to the specific evaluations 

conducted by the UN, a transition from the 

conventional economy to the green one is 

expected to affect the flow of investments of 

over $ 1.000 billion in the forthcoming two 

decades which will lead to opening of 

approximately 60 million new job places. The 

field of action, i.e. practical applications for a 

green economy is quite extensive, virtually 

indefinite. 

Namely, a green economy can be equally 

applied in all the human activities – in the 

industrial and non industrial branches. 

However, due to the current state of human 

environment, a green economy has the greatest 

possibilities for the prompt implementation 

and its successful use in the following 

activities: 

• Energetics 

• Agriculture and agribusiness 

• Tourism 

• Building construction 

• Traffic 

• Waste management 

• Management of water resources of the 

hydrographic basins 

• Industrial production (Premović et al., 

2015). 

 

Results and discussion 

 

Tourism in the green economy 

Scientific and technological development 

along with globalization processes occuring at 

the end of 20th century has induced social and 

economic changes in all the spheres of human 

lives and actions. The protection and 

improvement of human environment is an 

important issue mankind faces in the early 21st 

century, due to which the development of a 

new attitude towards nature and human 

environment is turning into one of imperatives 

of the modern society. 

In order to enable green economy to be 

implemented in practice, it is very important to 

raise the state of awareness of local inhabitants 

and the modern society as a whole, as regards 

the natural human environment and its 

significance and role in enhancing not only the 

life quality, but maintaining the survival of a 

contemporary man as well.  

“We are not going to enhance the level of 

ecological sustainability exclusively by 

introducing the new, that is “green 

technologies”, but primarily by raising 

awareness of the necessity of socially 

responsible behavior towards environment. 

When it is achieved, the issues related to the 

maintenance of a sustainable development will 

not be encountered” (Radosavljević et al., 

2013).  

 

According to Hirsch (1993, p. 174) 

ecological awareness includes the following 

four viewpoints: 

• Nature experience and a sense of 

stewardship towards nature 

• Ecological knowledge 

• Ecologically oriented ethics 

• Decisions about environmentally 

relevant behavior 

 

The development of ecological awareness has 

introduced some changes in the consumption 

mentality. “A classic consumption is replaced 

with the consumption of mainly environmental 
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friendly and “ethical” products. These changes 

in the mentality of a contemporary man’s 

consumption are designated as the green 

consumption”(Stojanović, 2006). Tourism 

market presents a set of demand and supply 

relations in the sphere of providing services 

and goods used for satisfying tourist needs in a 

specific area, i.e. it is a complex and dynamic 

set of demand and supply relations influenced 

by tourist movements. It is the influence of 

intensive technological development that 

affected the expressed complexity and 

dynamicity in the tourism market, introducing 

changes in the structure of tourist demand and 

supply. 

Due to its occurrence in the consumption 

sphere, as a result of a temporary change in the 

status of citizens regarding their permanent 

address of residence, tourism demand is 

related to a geographical 

area with specific qualitative and quantitative 

characteristics. Therefore, there is an increase 

in the demand for small areas with well 

preserved and clean natural elements, which 

enable a long stay in the open air, for the most 

part of the year, for all age groups in the 

population (Stanković, 2003). Nowadays, the 

most attractive tourist destinations are the ones 

with well preserved physical environment, 

protected natural areas and the most attractive 

tourist anthropogenic motives. The 

destinations deprived of the possibilities to 

offer such tourist products are faced with a 

sharp decline in the number of tourists, which 

leads to the rest of negative effects reflected in 

reduced currency inflow and a decrease in the 

employment rate (Vujović et al., 2009). 

It can be stated that in a modern business 

environment “an organization of tourist offers 

and development of overall tourism, entails 

studying and paying maximum respect to 

ecological, economical and socio cultural 

principles. Ecological orientation of tourism 

development includes protection and 

conservation of nature (landfills, illegal “wild” 

construction, architecture and construction 

material), extracting energy for keeping the 

resources, protection from the negative sides 

of noise along with the social awareness of 

responsibility. The aforementioned negative 

influences are 

not only considered to be products of the 

subjects presenting offers, for they cannot 

accept a full responsibility, but the service 

users as well – tourists have to comply with 

eco principles” (Vujović et al., 2009). 

Under the influence of the developing concept 

of green economy and consumption in tourism 

sectors, after the period of mass tourism 

domination which was characteristic for the 

second half of the 20th century, the beginning 

of the 21st century was marked by tourist 

travels directed towards new destinations.  

The green consumption development back in 

the 1980s resulted in a broad range of travel 

arrangements based on a developed awareness 

of the environment protection, which is not 

typical of mass tourism. Various terms are 

used in order to get a better view of the travels 

in question: alternative, green, natural, 

sustainable, responsible and ecotourism. 

Sometimes the list is enriched by adding 

academic tourism, agro tourism, suitable 

tourism, contact tourism and “wildlife 

tourism”. Such travels use their very own 

concept to make their contribution to the 

welfare of a sustainable character for the 

tourist destinations, and due to their realization 

and goals are well known as types of 

alternative tourism (Stojanović, 2006). 

In order to provide long term tourism 

development, i.e. in order to provide 

sustainable tourism development, production 

costs in tourism have to be oriented, in terms 

of quantity and quality, towards an increase in 

the values and possibilities for the natural and 

cultural adjustment.  

There are numerous definitions of sustainable 

tourism and tourism development, and the 

following definitions are classified and 

presented in the given chart: 
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Table 2. Defining the term “sustainable tourism development” 

AUTHOR 

(Source) 

DEFINITIONS OF THE TERM: 

“SUSTAINABLE TOURISM DEVELOPMENT” 

The United Nations  

World Tourism Organization (UNWTO) 

Sustainable tourism development is considered as a guide and 

skill management applicable to all forms of tourism and tourist 

destinations of all types, including mass tourism and various 

segments of tourism process. Sustainability principles refer to the 

ecological, economic and socio-cultural aspects of tourism 

development. 

Antonio Enriquez Savignac, 

Secretary General  

of the World Tourism Organization 

(UNWTO) 

Traveling and tourism will keep on growing. Encountering such a 

growth in a responsible, sustainable manner, which preserves and 

enhances its appealing beauty is a challenge we are facing ever 

day. 

Maurice F. Strong,  

Chairman of the Earth Council 

There are many ways in which traveling process and tourism can 

be of a great assistance in order to achieve a better future for all of 

us. The main concern of this industry branch has to be finding 

solutions to increasing not degrading their essential product, 

human environment, on which the survival of the entire mankind 

depends. In relation to this, a challenge can be found in 

prioritizing actions which simultaneously improve human 

environment and encourage economic and social development. 

Jost Krippendorf 

& Hansruedi Müller 

Sustainable tourism development should be expressed only if the 

development processes are directed towards increasing the raised 

level of ecological responsibility, social tolerance and economic 

justification in the long run. 

 

There are numerous differences between mass 

tourism (when considered in the perspective of 

global natural environment and modern 

tourism market) or shall we say unsustainable 

(tourism) and sustainable tourism. According 

to the opinion of Jost Krippendorf, these 

differences are essential, which is presented in 

the following chart. 

 
Table 3. Characteristics of not sustainable and sustainable tourism 

NOT SUSTAINABLE TOURISM 

 

SUSTAINABLE TOURISM 

 

Complying with social and environmental 

factors, aggressive 

Complying with social and environmental 

factors, cautious 

Rapid development Slow development 

Disproportional and undirected 

(uncontrollable) development 

Greater proportional development  

(planned and controlled) 

Development directed by short term 

Interests 

Development directed by long term 

interests 

A sector based approach to tourism,  

complying with tourism interests only 

A more holistic approach to tourism, 

complying with the interests of other more or 

less tourism related activities 

Unstable development Stable development 

Quantity oriented development Quality oriented development 

Focus placed on the price of a tourist product Focus placed on value for money products 

Untrained or insufficiently trained staff Continued education and staff training 

Underdeveloped structure of tourism related 

Professions 

Developed structure of tourism related 

professions 

Tourism publicity is based on the outdated 

(old fashionable) model 

 

Education of tourists and the entire public of 

the importance of (sustainable) tourism 

 

A local approach to tourism, the focus of 

which is placed on economic effects of tourism 

A regional approach to tourism, as a factor of 

the integral development of broader areas, i.e. 

regions 

Source: The authors’ chart has been adapted to suit the needs of the paper work itself based on the 

research conducted by Jost Krippendorf. 
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Tourism economy has an inherent interest in 

the protection of natural and cultural resources 

which are considered to be the essence of its 

activities. Also, it possesses means for 

achieving this goal. As the greatest world 

industrial branch, tourism has a moral 

responsibility to take on a leadership role in 

the transition towards sustainable 

development. At the same time, it declares its 

own interest in this matter. A product shaped 

and sold by means of intact tourism 

completely relies on clean seas, intact 

mountain slopes, unpolluted water, litter free 

streets, well preserved buildings, archeological 

sites and diverse cultural tradition. Actual 

benefits stem from maintaining the 

sustainability of overall tourism (Agenda 21 

for tourism). One of the key strategic national 

goals of the Republic of Serbia is the 

completion of the European integration 

process and rightful membership within the 

EU, since the Republic of Serbia made an EU 

membership application in December, 2009, 

and the statues of potential candidates for 

membership expired in March, 2012. In order 

to realize this strategic goal, the Republic of 

Serbia was committed to meeting numerous 

demands even when it comes to the field of 

“green economy” and sustainable social 

economic development as a whole. 

In that context, strategic directions towards the 

green economy development in the Republic 

of Serbia are the following: 

1. harmonization of the social and 

economic development with the UN policies in 

the field of the efficient use of natural 

resources and development accompanied by 

low gas emissions along with the greenhouse 

effects 

2. improving social inclusion and 

reduction in poverty 

3. strengthening and providing support 

to the sectors of environment 

4. defining long term institutional and 

financial framework as providing support to 

the sustainable development 

5. promoting sub regional cooperation. 
 

Positive examples of the green economy 

application in the Republic of Serbia are 

classified into two major groups within “The 

study on achievements and perspectives on the 

pathway towards green economy and 

sustainable growth in the Republic of Serbia”. 

The groups are: sustainable tourism in the 

Republic of Serbia, cleaner production and 

responsible business and financing (Nation 

report for the “RIO +20”, 2012). 

 

Conclusions 

Tourism exerts considerable influence on the 

environment and natural resources, and at the 

same time indirectly affecting social, cultural 

and economic state of a local population and 

tourist destinations worldwide. (Mis) use of 

natural resources for the purpose of expansion 

of tourist travels and growth in turnover from 

tourism have led not only to ecological 

problems and threats to natural heritage, but to 

increase in the level of awareness as regards 

the necessity to establish and incessantly apply 

green economy on the one hand, and the 

concept of sustainable tourism development on 

the other hand. Sustainable tourism is 

supposed to enable the optimal use of natural 

resources which constitutes the key element to 

tourism development, in order to provide 

heritage preservation and sustainable business. 

What is irrefutable is the tourism interests in 

the sustainable use of natural resources. 

Tourism can affect the awareness of values 

and abundance in the environment and culture; 

also it can contribute to natural resources 

preservation by implementing financial 

measures, through the infrastructure and 

improvements in the environment 

management. A need for emphasizing the level 

of responsibility for all participants in tourist 

business in relation to the environment and 

other factors relevant for the achievement of 

sustainable and responsible tourism 

development – has affected the adoption of 

Global Code of Ethics for Tourism by the 

General Assembly of the World Tourism 

Organization during its session in Chile, 1999. 

Tourism helps raise the awareness of local 

population in relation to values of natural and 

cultural resources, and their financial 

significance, which makes them proud of their 

cultural historical and national heritage and 

makes them partners in their preservation. To 

conclude, the forthcoming tourism 

development should enable the optimal use of 

natural resources which constitutes the key 

element to tourism development, and in that 

manner it maintains important ecological 

processes and helps with the heritage 
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preservation for the purpose of providing long 

term sustainable business. 
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Abstract 

In this research there were analyzed forty-four (44) local bean populations from ssp.nanus (dwarf), 

sown on open field in randomized complete block design during 2008 at Institute of Agriculture, 

Skopje. Tested varieties were compared with two Slovenian varieties used as check variety. The 

objective was to identify some morphological parameters on leaf, pod and seed of these bean 

populations. The whole examined material was collected from eastern part of Macedonia from 

Malesregion, precisely from Pehchevo. Characterization and the determination of genetic variability 

were described according to the list of descriptors for beans of the International Commission on 

Genetic Resources– IBPGR (International Board for Plant Genetic Resources). Generally, all tested 

varieties showed differences in terms of the examined traits. Approximately half of the analyzed 

populations had a green leaf with a triangular shape and rare fibrous. The average values for length/ 

width of leaf range from 7.02-11.17cm and 4.59-8.16cm. The length and width traits of the leaf 

showed relatively low variability from 12.72% to 13%. In the analyzed collection the most of the 

landraces had a green color of pod, curved legumes, with round-oval and pear-shaped cross-section.  

The length of legumes ranged from 7.50 to13.27 cm. About 60% of local bean populations have white 

color of seed, 58% of populations have kidney shaped seed with outluster (matte).  The average for 

dimensions of the seed, for entire collection ranged from 13, 5 mm length, 7 mm width and 3 mm for 

the thickness of the seed. Mass of 100 grains ranged from 28, 22-72, 59 g, with low variability of 

9.9%. The results from the examinations confirmed a significant variation in all measured 

characteristics, but the highest variability was observed in the morphological traits of seed. 

 

Key words: bean, Phaseolus vulgaris, landraces, morphological traits, diversity. 

 
Introduction 

Phaseolus vulgaris (syn. common bean) is an 

annual legume grown for its nutritional value. 

It is traditionally a basic food crop in many 

developing countries and serves as a major 

plant protein source for rural and urban areas 

(Atilla et al., 2010).In several countries, this 

species is characterized by a number of locally 

adapted landraces and many of them are at risk 

of extinction. Common beans are rich in 

protein (20-28%), especially the amino acids 

lysine and tryptophan, are an important source 

of minerals such as iron and zinc 

(Schoonhoven et al., 1991), (MoARD), Addis 

Ababa, Ethiopia,2006).Due to its relative early 

maturity, it is one of the major crops produced 

in areas with short rainy season and is suitable 

in intercropping and double-cropping (Tamado 

et al., 2007).Macedonia is among the countries 

with higher average yield, due to favorable 

conditions for the cultivation of this crop. 

Wide-ranging shapes of bean seeds grown in 

R. Macedonia occupy an important segment of 

the diversity of agricultural crops (Ivanovska 

et al., 2012).They usually have large white 

seed, according to consumer demand. We 

carried out an investigation of the 

morphological diversity in 44 common bean 

populations from ssp. nanus (dwarf bean) 

cultivated in the Institute of Agriculture-

Skopje (IAS). We analyzed 17 quantitative 

traits following the IPGRI descriptors. 

Traditionally, plant genetic diversity is 

assessed by measuring variations in 

phenotypic or morpho-agronomic traits such 

as yield and stress tolerance among other traits 
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(Szilagyi et al., 2011). In the absence of 

selective program for this culture in our 

country, the motive for analyzing the diversity 

of beans increased by establishing a gene bank 

of plant genetic resources at the Institute  of 

Agriculture in Skopje (Ибушоска .,2013). 

 

Material and methods 

Common bean populations along with control 

varieties were grown in field trials in IAS- 

Institute of agriculture-Skopje, in the crop year 

2008. A total of 42 dwarf bean population 

collected in region of east part of Macedonia 

were evaluated for morphological 

characteristics and 2 control varieties from 

Slovenia.During the growing period, there 

were recorded: leaf characteristics as: shape of 

leaf (SL); length of leaf (LL); width of leaf 

(WL); color of leaf (CL).Surface was 

measured on ten normal leaves from the 

middle part of the plants following the IBPGR 

(1982) descriptors.At harvest time, data 

collected were: pod characteristic as: length of 

pod (LP); color of pod(PC); curvature of pod 

(PC); pod cross-section (PCS).As well asseed 

morphological traits as: color of seed (CS); 

length of seed (LS); width of seed(WS); seed 

weight (SW); shape of seed (SS), brilliance of 

seed (BS). Seed dimensions were measured as 

the mean of a sample of ten seeds, and seed 

weight was determined with one hundred 

seeds. 

 
Results and discussion 

The selected varieties in this trial showed 

different results in several investigated 

parameters. Based on the results, shown in 

Table 1 (leaf dimensions) we can conclude 

that the mean values for leaf length ranged 

from 7, 02(GN-15) to 11, 17cm (GN-25), and 

4, 59 cm to 8,16 cm for width of leaf. 

According to the data in Table 2 the trait 

length of the pod showed values from 7,50cm 

to 13,27mm. Seed dimensions (length and 

width) were presented in Table 3.The average 

of length at dwarf populations oscillated from 

5,10mm(GN-15) to 18,30mm(GN-1) and the 

coefficient of variation of studied genotypes 

(CV%) oscillated from 2,79% at GN-13 

to11,13% at GN-15.The width of the seed 

among dwarf populations ranges from4,10mm 

to 9, 80 mm. Dwarf populations showed lower 

variability for this characteristic (6.55%). The 

thickness of seed amounted from 1,60mm-

4,21mm (table 4).The variability within the 

populations for the thickness of seed CV% 

ranged from 2,27% to 24,59%. The mean 

values for weight of 100 grains ranged from 

28,22g to 72,37g, where the lowest variability 

for this characteristic showed genotype GN-28 

(3.49%). 

Shenkut and Brick (2003) analyzed the 25 

local populations from Ethiopia where 

determined far lower average (24,5 g) for the 

weight of 100 grains, which ranged from 15,4 

g to 46,5 g. Lower values found and Meza et 

al., (2012) by analysis of 300 samples of beans 

Honduras, where the samples according to this 

characteristic grouped them into three groups: 

7,9-21,5 g; 21,6-35,2 g and 35,3-48,9 g . 

During the analysis of 12 populations beans 

with dwarf growth and 38 bean populations 

with high growth Freitas et al., (2011) noted 

higher values compared to ours, or a mass of 

100 grains of 39,8-62,9 g for the low and high 

30,8-91,7 g for the beans. 
 

Table1. Leaf dimensions in ssp.nanus (cm) 
Length (cm) Width (cm) 

Cod  x̅ Sx̅ δ Min Max V% Cod  x̅ Sx̅ δ Min Max V% 

GN-1 10,05 0,27 0,81 8,50 11,30 8,02 GN-1 7,00 0,42 1,25 4,00 8,3 17,79 

GN-2 7,41 0,26 0,79 6,00 8,70 10,63 GN-2 5,67 0,14 0,43 5,00 6,50 7,53 

GN-3 10,02 0,35 1,05 8,40 11,50 10,52 GN-3 7,25 0,27 0,80 6,20 8,30 11,02 

GN-4 9,80 0,41 1,23 8,30 12,00 12,53 GN-4 6,57 0,25 0,76 5,50 8,00 11,64 

GN-5 9,80 0,29 0,87 8,40 11,60 8,90 GN-5 6,89 0,19 0,56 5,80 7,80 8,14 

GN-6 10,11 0,39 1,17 8,00 11,50 11,54 GN-6 6,76 0,32 0,96 5,20 8,50 14,19 

GN-7 8,48 0,28 0,84 7,50 10,20 9,91 GN-7 6,52 0,28 0,83 5,60 8,00 12,71 

GN-8 8,09 0,37 1,12 6,70 10,00 13,79 GN-8 6,54 0,26 0,78 5,50 7,80 11,87 

GN-9 8,29 0,15 0,45 7,70 8,70 5,38 GN-9 5,34 0,16 0,47 4,60 6,30 8,88 

GN-10 8,30 0,30 0,89 7,00 9,70 10,78 GN-10 6,02 0,21 0,62 5,00 7,00 10,32 

GN-11 8,50 0,37 1,10 7,00 10,00 12,98 GN-11 6,29 0,28 0,83 5,00 7,80 13,21 

GN-12 7,58 0,23 0,69 6,60 8,70 9,14 GN-12 5,71 0,21 0,63 4,50 6,70 11,03 
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GN-13 10,15 0,42 1,27 8,50 12,70 12,52 GN-13 7,13 0,30 0,91 5,80 8,50 12,77 

GN-14 7,58 0,27 0,81 6,00 8,60 10,73 GN-14 5,85 0,15 0,46 5,20 6,70 7,91 

GN-15 7,02 0,29 0,86 5,50 8,00 12,20 GN-15 5,35 0,17 0,52 4,60 6,00 9,74 

GN-16 8,03 0,23 0,68 7,00 9,00 8,43 GN-16 5,88 0,14 0,41 5,50 7,00 6,98 

GN-17 8,86 0,33 1,00 7,50 10,50 11,33 GN-17 6,79 0,26 0,79 5,60 8,00 11,61 

GN-18 8,00 0,34 1,03 6,80 9,50 12,86 GN-18 6,62 0,19 0,58 5,80 7,50 8,80 

GN-19 10,15 0,46 1,39 8,30 13,50 13,69 GN-19 8,16 0,44 1,33 6,20 10,70 16,26 

GN-20 8,38 0,53 1,59 6,00 10,90 18,97 GN-20 5,35 0,47 1,42 3,70 7,80 26,61 

GN-21 9,52 0,32 0,96 8,20 11,60 10,10 GN-21 6,87 0,31 0,94 5,60 8,50 13,69 

GN-22 10,03 0,32 0,96 8,50 11,20 9,55 GN-22 7,25 0,37 1,11 5,50 9,00 15,34 

GN-23 8,90 0,34 1,03 7,00 10,50 11,57 GN-23 6,42 0,12 0,36 6,00 7,00 5,68 

GN-24 8,98 0,33 1,00 7,00 10,50 11,13 GN-24 5,82 0,24 0,71 4,40 6,60 12,14 

GN-25 11,17 0,21 0,64 10,00 12,30 5,73 GN-25 7,61 0,17 0,50 7,10 8,40 6,60 

GN-26 10,48 0,36 1,07 9,50 13,00 10,24 GN-26 6,98 0,30 0,90 6,00 8,50 12,85 

GN-27 10,30 0,45 1,34 8,50 13,30 13,03 GN-27 6,59 0,37 1,10 4,80 9,00 16,63 

GN-28 8,74 0,47 1,42 7,00 10,80 16,20 GN-28 5,51 0,23 0,69 4,40 6,50 12,44 

GN-29 11,12 0,32 0,96 10,00 13,00 8,62 GN-29 7,45 0,16 0,48 6,70 8,20 6,46 

GN-30 10,41 0,48 1,44 8,10 12,00 13,86 GN-30 7,75 0,32 0,96 5,50 8,50 12,38 

GN-31 8,87 0,40 1,21 6,60 10,50 13,65 GN-31 6,60 0,41 1,22 4,80 9,00 18,52 

GN-32 7,39 0,22 0,67 6,20 8,50 9,12 GN-32 5,79 0,28 0,83 4,50 7,00 14,37 

GN-33 8,56 0,57 1,71 6,30 12,00 19,98 GN-33 6,73 0,57 1,71 5,00 10,20 25,48 

GN-34 7,96 0,32 0,95 7,00 9,50 11,88 GN-34 5,75 0,21 0,62 4,90 6,40 10,73 

GN-35 9,52 0,45 1,34 7,70 11,70 14,03 GN-35 6,84 0,24 0,73 5,50 8,00 10,73 

GN-36 8,74 0,36 1,09 6,80 10,50 12,44 GN-36 6,93 0,25 0,76 5,70 8,00 11,03 

GN-37 9,52 0,50 1,51 7,00 12,00 15,82 GN-37 7,01 0,38 1,14 4,50 8,30 16,23 

GN-38 8,34 0,28 0,83 7,00 9,60 9,92 GN-38 6,19 0,17 0,51 5,50 6,80 8,29 

GN-39 9,44 0,28 0,85 8,00 10,80 9,01 GN-39 6,75 0,22 0,67 5,50 7,70 9,93 

GN-40 9,84 0,34 1,02 8,00 11,30 10,32 GN-40 6,98 0,25 0,75 5,80 8,10 10,70 

GN-41 8,64 0,19 0,56 7,50 9,40 6,53 GN-41 6,84 0,32 0,95 5,50 8,60 13,96 

GN-42 10,77 0,43 1,28 9,00 12,20 11,88 GN-42 7,35 0,22 0,65 6,50 8,50 8,89 

GN-43 7,30 0,50 1,51 5,00 10,00 20,64 GN-43 4,59 0,21 0,64 4,00 5,70 13,95 

GN-44 8,71 0,37 1,10 7,00 10,20 12,64 GN-44 6,32 0,17 0,51 5,40 7,00 8,13 
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Table  2. Length of pod at local bean populations from ssp.nanus (cm) 

 

 

 

 

 

 

 

 

Cod x̅ Sx ̅ δ Min Max V% 

GN-1 10,73 0,38 1,14 9,10 12,20 10,65 

GN-2 10,73 0,55 1,64 9,10 14,50 15,32 

GN-3 10,31 0,64 1,91 8,00 13,40 18,53 

GN-4 11,64 0,57 1,72 9,20 14,00 14,75 

GN-5 12,98 0,57 1,72 11,00 16,00 13,25 

GN-6 9,33 0,78 2,35 5,50 12,50 25,14 

GN-7 11,07 0,63 1,89 8,20 14,70 17,08 

GN-8 8,41 0,39 1,17 7,00 10,00 13,96 

GN-9 13,25 0,58 1,73 10,70 16,00 13,05 

GN-10 12,66 0,48 1,43 10,50 15,20 11,27 

GN-11 11,20 0,36 1,08 10,00 13,00 9,68 

GN-12 10,41 0,42 1,25 8,70 13,20 12,01 

GN-13 11,23 0,46 1,38 9,50 13,50 12,33 

GN-14 9,83 0,58 1,73 7,40 12,50 17,59 

GN-15 7,50 0,17 0,52 6,70 8,30 6,97 

GN-16 9,97 0,28 0,83 8,50 11,20 8,31 

GN-17 10,55 0,46 1,37 8,70 13,00 12,96 

GN-18 10,65 0,26 0,79 9,50 12,00 7,45 

GN-19 11,05 0,36 1,09 9,20 12,50 9,87 

GN-20 10,97 0,34 1,01 9,80 13,00 9,24 

GN-21 10,07 0,53 1,59 8,00 13,00 15,83 

GN-22 12,98 0,34 1,03 11,20 15,00 7,94 

GN-23 11,92 0,30 0,89 10,50 13,00 7,48 

GN-24 13,20 0,45 1,35 10,50 15,00 10,25 

GN-25 12,27 0,72 2,16 9,00 15,00 17,64 

GN-26 12,33 0,47 1,42 10,50 14,50 11,52 

GN-27 10,63 0,54 1,62 8,50 14,20 15,24 

GN-28 10,43 0,20 0,60 9,80 11,50 5,72 

GN-29 10,16 0,26 0,79 8,50 11,40 7,82 

GN-30 11,85 0,45 1,35 10,00 13,30 11,39 

GN-31 10,4 0,7 2,0 7,8 15,0 19,2 

GN-32 9,20 0,38 1,15 7,20 10,30 12,46 

GN-33 9,39 0,44 1,32 6,90 11,00 14,01 

GN-34 10,39 0,44 1,31 8,70 13,10 12,56 

GN-35 9,95 0,33 1,00 9,00 12,00 10,05 

GN-36 10,93 0,30 0,89 9,20 12,00 8,15 

GN-37 10,31 0,58 1,74 7,00 12,10 16,85 

GN-38 11,66 0,31 0,94 10,20 13,10 8,09 

GN-39 11,05 0,34 1,01 9,30 12,00 9,15 

GN-40 13,27 0,40 1,20 11,60 15,20 9,06 

GN-41 10,53 0,55 1,64 8,10 12,80 15,57 

GN-42 10,95 0,42 1,25 8,00 13,10 11,39 

GN-43 7,94 0,22 0,65 7,00 9,00 8,23 

GN-44 9,15 0,38 1,14 7,70 11,00 12,41 
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Table 3. Seed dimensions in local bean populations from ssp. nanus (mm) 
Length (mm) Width (mm) 

Cod  x̅ Sx̅ δ Min Max V% Cod  x̅ Sx̅ δ Min Max V% 

GN-1 18,30 0,47 1,42 16,00 20,00 7,75 GN-1 8,00 0,22 0,67 7,00 9,00 8,33 

GN-2 14,50 0,39 1,18 12,00 16,00 8,13 GN-2 7,50 0,18 0,53 7,00 8,00 7,03 

GN-3 16,80 0,34 1,03 16,00 19,00 6,15 GN-3 7,60 0,17 0,52 7,00 8,00 6,79 

GN-4 17,20 0,31 0,92 16,00 19,00 5,34 GN-4 7,50 0,28 0,85 6,00 9,00 11,33 

GN-5 17,20 0,49 1,48 15,00 20,00 8,58 GN-5 7,20 0,14 0,42 7,00 8,00 5,86 

GN-6 11,90 0,25 0,74 11,00 13,00 6,20 GN-6 5,50 0,18 0,53 5,00 6,00 9,58 

GN-7 16,20 0,21 0,63 15,00 17,00 3,90 GN-7 6,70 0,22 0,67 5,00 7,00 10,07 

GN-8 11,10 0,33 0,99 10,00 12,00 8,96 GN-8 7,70 0,16 0,48 7,00 8,00 6,27 

GN-9 13,00 0,16 0,47 12,00 14,00 3,63 GN-9 5,86 0,11 0,34 5,00 6,10 5,87 

GN-10 14,20 0,38 1,14 12,00 16,00 8,00 GN-10 7,43 0,17 0,52 7,00 8,10 6,95 

GN-11 17,16 0,37 1,11 15,50 19,00 6,44 GN-11 7,90 0,11 0,32 7,00 8,00 4,00 

GN-12 11,61 0,33 0,98 10,00 13,10 8,46 GN-12 8,10 0,19 0,57 7,00 9,00 7,01 

GN-13 17,30 0,16 0,48 17,00 18,00 2,79 GN-13 7,73 0,17 0,51 7,00 8,20 6,57 

GN-14 15,30 0,16 0,48 15,00 16,00 3,16 GN-14 7,60 0,17 0,52 7,00 8,00 6,79 

GN-15 5,10 0,19 0,57 4,00 6,00 11,13 GN-15 4,10 0,11 0,32 4,00 5,00 7,71 

GN-16 18,30 0,59 1,77 15,00 20,00 9,66 GN-16 8,30 0,16 0,48 8,00 9,00 5,82 

GN-17 17,70 0,27 0,82 16,00 19,00 4,65 GN-17 8,10 0,11 0,32 8,00 9,00 3,90 

GN-18 12,60 0,36 1,07 11,00 14,00 8,53 GN-18 8,30 0,16 0,48 8,00 9,00 5,82 

GN-19 14,70 0,35 1,06 13,00 16,00 7,21 GN-19 8,20 0,21 0,63 7,00 9,00 7,71 

GN-20 11,70 0,27 0,82 10,00 13,00 7,04 GN-20 5,10 0,11 0,32 5,00 6,00 6,20 

GN-21 18,10 0,33 0,99 17,00 20,00 5,49 GN-21 8,80 0,14 0,42 8,00 9,00 4,79 

GN-22 13,20 0,21 0,63 12,00 14,00 4,79 GN-22 7,90 0,11 0,32 7,00 8,00 4,00 

GN-23 18,10 0,19 0,57 17,00 19,00 3,14 GN-23 8,40 0,17 0,52 8,00 9,00 6,15 

GN-24 14,10 0,25 0,74 13,00 15,00 5,23 GN-24 8,20 0,26 0,79 7,00 9,00 9,62 

GN-25 15,20 0,21 0,63 14,00 16,00 4,16 GN-25 8,70 0,16 0,48 8,00 9,00 5,55 

GN-26 17,00 0,35 1,05 15,00 18,00 6,20 GN-26 7,40 0,17 0,52 7,00 8,00 6,98 

GN-27 16,50 0,18 0,53 16,00 17,00 3,19 GN-27 7,70 0,16 0,48 7,00 8,00 6,27 

GN-28 15,60 0,36 1,07 14,00 18,00 6,89 GN-28 9,80 0,14 0,42 9,00 10,00 4,30 

GN-29 11,10 0,29 0,88 10,00 13,00 7,89 GN-29 7,30 0,16 0,48 7,00 8,00 6,62 

GN-30 14,80 0,14 0,42 14,00 15,00 2,85 GN-30 7,40 0,23 0,70 7,00 9,00 9,45 

GN-31 18,20 0,26 0,79 17,00 20,00 4,33 GN-31 7,40 0,17 0,52 7,00 8,00 6,98 

GN-32 11,80 0,21 0,63 11,00 13,00 5,36 GN-32 7,95 0,05 0,16 7,50 8,00 1,99 

GN-33 16,20 0,21 0,63 15,00 17,00 3,90 GN-33 8,20 0,14 0,42 8,00 9,00 5,14 

GN-34 14,00 0,35 1,05 12,00 16,00 7,53 GN-34 7,50 0,18 0,53 7,00 8,00 7,03 

GN-35 11,30 0,22 0,67 10,00 12,00 5,97 GN-35 7,40 0,17 0,52 7,00 8,00 6,98 

GN-36 18,10 0,33 0,99 17,00 20,00 5,49 GN-36 8,70 0,16 0,48 8,00 9,00 5,55 

GN-37 11,40 0,23 0,70 10,00 12,00 6,13 GN-37 7,50 0,18 0,53 7,00 8,00 7,03 

GN-38 17,60 0,39 1,17 15,00 19,00 6,67 GN-38 8,10 0,19 0,57 7,00 9,00 7,01 

GN-39 15,30 0,16 0,48 15,00 16,00 3,16 GN-39 6,80 0,21 0,63 6,00 8,00 9,30 

GN-40 17,50 0,24 0,71 16,00 18,00 4,04 GN-40 8,20 0,14 0,42 8,00 9,00 5,14 

GN-41 9,50 0,18 0,53 9,00 10,00 5,55 GN-41 6,80 0,14 0,42 6,00 7,00 6,20 

GN-42 17,00 0,31 0,94 16,00 19,00 5,55 GN-42 7,80 0,14 0,42 7,00 8,00 5,41 

GN-43 13,90 0,25 0,74 13,00 15,00 5,31 GN-43 7,75 0,14 0,42 7,00 8,00 5,48 

GN-44 12,40 0,23 0,70 11,00 13,00 5,64 GN-44 8,30 0,16 0,48 8,00 9,00 5,82 
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Table 4.  Thickness and weight of 100grains in ssp. nanus (g) 
Thickness(mm) Weight of 100 seeds (g) 

Cod  x̅ Sx ̅ δ Min Max V% Cod  x̅ Sx ̅ δ Min Max V% 

GN-1 4,12 0,13 0,39 3,50 5,00 9,56 GN-1 61,27 1,07 3,22 55,30 66,29 5,26 

GN-2 3,56 0,17 0,51 3,00 4,10 14,27 GN-2 47,92 1,60 4,81 40,00 55,62 10,04 

GN-3 3,51 0,18 0,54 2,50 4,00 15,40 GN-3 52,11 2,05 6,15 42,36 59,37 11,80 

GN-4 3,68 0,22 0,67 3,00 5,00 18,15 GN-4 57,40 0,95 2,85 53,74 62,40 4,96 

GN-5 2,97 0,16 0,47 2,20 4,00 15,72 GN-5 55,62 1,64 4,92 48,60 61,40 8,85 

GN-6 2,06 0,07 0,20 1,80 2,50 9,49 GN-6 36,01 1,56 4,67 28,60 45,00 12,96 

GN-7 3,02 0,05 0,15 2,80 3,40 4,89 GN-7 53,80 1,94 5,82 39,90 60,00 10,83 

GN-8 3,73 0,22 0,65 3,00 5,00 17,33 GN-8 43,77 1,73 5,19 38,00 55,50 11,87 

GN-9 2,09 0,12 0,37 1,50 3,00 17,82 GN-9 34,74 1,12 3,36 28,70 39,40 9,67 

GN-10 2,87 0,23 0,68 2,00 4,00 23,58 GN-10 53,40 1,81 5,44 42,40 59,60 10,18 

GN-11 3,34 0,19 0,57 2,50 4,00 17,01 GN-11 66,34 0,41 1,22 64,50 68,20 1,84 

GN-12 3,96 0,14 0,41 3,00 4,50 10,25 GN-12 50,24 2,05 6,14 40,00 59,70 12,22 

GN-13 3,47 0,20 0,59 2,50 4,50 16,86 GN-13 72,37 0,92 2,77 69,00 77,30 3,83 

GN-14 2,91 0,10 0,31 2,20 3,20 10,68 GN-14 56,32 1,16 3,48 50,10 62,50 6,18 

GN-15 1,60 0,17 0,52 10,00 11,00 4,87 GN-15 8,44 0,45 1,34 6,30 10,00 15,87 

GN-16 2,32 0,16 0,47 2,00 3,00 20,40 GN-16 62,54 1,09 3,28 56,67 68,10 5,24 

GN-17 3,41 0,17 0,50 3,00 4,30 14,59 GN-17 63,43 1,17 3,51 54,51 66,50 5,54 

GN-18 3,62 0,21 0,64 3,00 4,50 17,70 GN-18 49,39 2,14 6,43 40,70 57,90 13,02 

GN-19 2,79 0,14 0,41 2,00 3,10 14,77 GN-19 49,03 1,15 3,44 42,90 55,70 7,02 

GN-20 1,95 0,05 0,16 1,50 2,00 8,11 GN-20 28,22 0,87 2,61 24,70 33,40 9,24 

GN-21 3,32 0,16 0,47 3,00 4,30 14,26 GN-21 62,22 1,15 3,44 56,90 68,95 5,53 

GN-22 2,98 0,13 0,40 2,00 3,50 13,31 GN-22 47,56 2,14 6,41 33,50 54,90 13,47 

GN-23 3,55 0,16 0,48 3,00 4,00 13,49 GN-23 69,04 0,86 2,59 64,58 72,45 3,75 

GN-24 3,55 0,22 0,65 2,80 4,50 18,22 GN-24 50,74 2,34 7,03 36,78 61,90 13,86 

GN-25 3,21 0,21 0,63 2,20 4,00 19,56 GN-25 57,40 1,42 4,26 50,00 65,30 7,43 

GN-26 3,23 0,13 0,39 3,00 4,00 12,04 GN-26 61,82 1,29 3,86 56,00 68,10 6,24 

GN-27 3,78 0,26 0,79 2,00 5,00 20,93 GN-27 66,77 2,31 6,93 55,90 76,00 10,38 

GN-28 3,88 0,19 0,57 3,00 5,00 14,62 GN-28 67,73 0,79 2,37 64,58 72,00 3,49 

GN-29 3,56 0,17 0,51 3,00 4,10 14,27 GN-29 36,36 0,77 2,30 33,40 40,00 6,32 

GN-30 3,05 0,12 0,37 2,50 4,00 12,10 GN-30 50,34 0,76 2,28 46,00 55,00 4,53 

GN-31 2,34 0,15 0,46 2,00 3,00 19,76 GN-31 53,92 2,11 6,32 39,87 61,50 11,71 

GN-32 4,21 0,25 0,75 3,00 5,00 17,86 GN-32 51,35 1,96 5,89 41,50 59,00 11,47 

GN-33 2,75 0,14 0,42 2,00 3,00 15,45 GN-33 57,82 1,99 5,96 45,20 66,80 10,30 

GN-34 3,41 0,28 0,84 2,00 5,00 24,59 GN-34 65,79 1,43 4,30 60,00 72,30 6,54 

GN-35 3,05 0,12 0,37 2,50 4,00 12,10 GN-35 39,04 1,57 4,70 30,00 44,20 12,04 

GN-36 3,50 0,22 0,67 2,00 4,00 19,05 GN-36 71,89 1,06 3,17 65,30 74,96 4,41 

GN-37 3,20 0,14 0,42 3,00 4,00 13,18 GN-37 38,22 0,97 2,90 33,40 43,00 7,59 

GN-38 3,58 0,29 0,88 2,50 5,00 24,59 GN-38 66,67 1,69 5,06 60,00 73,41 7,60 

GN-39 2,97 0,02 0,07 2,80 3,00 2,27 GN-39 53,75 1,16 3,48 49,50 59,32 6,47 

GN-40 2,30 0,14 0,41 2,00 3,00 17,63 GN-40 66,71 1,14 3,43 62,10 72,10 5,15 

GN-41 2,87 0,12 0,35 2,00 3,20 12,30 GN-41 38,12 1,27 3,80 30,00 42,30 9,97 

GN-42 3,88 0,22 0,66 3,00 5,00 16,91 GN-42 65,76 1,50 4,51 60,00 73,50 6,86 

GN-43 3,50 0,22 0,67 2,00 4,00 19,05 GN-43 44,20 2,60 7,80 38,21 59,64 17,65 

GN-44 3,16 0,13 0,40 2,50 4,00 12,68 GN-44 42,07 1,15 3,45 38,56 49,52 8,20 

 
Qualitative characteristics for leaf, pod and 

seed are introduced intable5.According to the 

results presented in Table 5 about 59,1% of the 

surveyed populations are with triangular shape 

of leaf, 56,8% have green color of leaf, and 

20,5% of all collection have dense fibrousness 

of leaf surface. Color of pod was green in 

63,6%, of all analyzed varieties. The 

predominant seed color was white (table 5), 

including 58,7 % of the accessions. This is the 
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preferred color of beans by farmers and 

consumers in Macedonia. Data in tab.5 also 

showed the differences of morphological 

characteristics of seed where 56,8% of the 

seed has kidney shape of seed and is free of 

shine (matte seed). 

 
Table 5.Morphological traits on leaf, pod and seed on local bean populations in RM (Phaseolus vulgaris  L.) 

ssp.nannus 

 
leaf shape(T-triangular; R-round; Q-quadrangular);leaf color(G-green; PG-pale green; DG-dark green);leaf fiber(RF-rare fiber;F-

fibroid); pod color(GCS-green with carmine stripes; G-green; PG-pale green; DG-dark green);pod curvature(C-curved; SC-slightly  

curved ;R-recurving; S-straight);pod cross-section(RE-round elliptic;PS-pear shaped);seed color(W-white;PC-palecream;B-black;BR-
brown;PG-pale green);seed shape(KS-kidney shape;R-round;C-cuboid;TF-truncatefastigiated;O-oval);seed brilliance (MT-matt;M-

medium;SH-shiny). 

 

Conclusions 

According to the results presented in this paper 

the following conclusion can be made: 

Average values for length and width of leaf are 

almost equal with relatively low variability for 

this parameters. Most of the analyzed 

populations had green color of pod.The 

diversity of the collection was mostly reflected 

through the properties of seeds.The results of 

this research can be used for proper planning 

of conservation of germ-plasm in the gene 

bank.Assessment of potential bean population 

in Republic of Macedonia. 
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Morphological traits Average (%) Average (%) Average (%) Average( %) Average (%) 

Leaf shape 59,01% T 36,04% R 4,05% Q   

Leaf Color 56,08% G 25,00 %PG 18,02 %DG   

Leaf Fiber 79,05% RF 20,05% F — — — 

Pod Color 63,6% G 29,5% PG 4,5% DG 2,3% GCS  

Pod curvature 40,9%C 38,6%SC 9,1%R 11,4%S  

Pod cross-section 56,8%RE 43,2%PS — — — 

Seed color 58,7%W 13,0%PC 8,7%B 4,3%BR 4,3%PG 

Seed shape 56,8%KS 9,1%R 25,0%C 6,8%TF 2,3%O 

Brilliance of seed 56,8%MT 27,3%M 15,9%SH — — 
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Abstract 

Sustainable and organic production systems in which the application of synthetic products are 

partially or completely excluded are becoming increasingly popular and are opening more 

opportunities for usage of microbiological fertilizers. Therefore this research is aimed at determining 

the impact of two types of microbial fertilizers on the morphological characteristics and the yield of 

carrot,to test the possibility for their extensive use.Experiment was set on open field in the area of the 

village Jurumleri, Skopje, during 2013. As research material was used carrot (Daucus carota L.), 

hybrid Maestro. The variants were set according to the type of microbiological fertilizer: Ø control - 

not applied microbiological fertilizer, variant 1 - treatment with microbiological fertilizer Micro - I 

Vita containing several groups of azotobacter, nitrifying microorganisms and phosphor-soluble 

microorganisms; variant 2 - treatment with microbiological fertilizer Micro - Vita II containing 

azotobacter, nitrifying microorganisms, phosphor-soluble  microorganisms and iron.From the 

morphological characteristics were measured the weight of whole plant,which ranged from 73,17 g in 

the control to 84,00 gin variant 1,root weight,which ranged from 63,83 g in the control to 74,67 g in 

variant 1, lengthwhich ranged from 17,69 cm in the control to 18,28 cmin variant 1, widthwhich 

ranged from 2,22 cm in the control to 2,39 cm in variant 1 and index of the rootwhich ranged from 

7,65 in variant 1to 7,99 gin the control. According to the results statistically significant 

differenceswere determined between the variants in weight of whole plant and rootweight. The 

highest yield was obtained in variant 1from 53,77 t/ha, in variant 2 the yield was 46,32 t/ha, while the 

lowest yield was obtained in the control from 45,96 t/ha. Also statistically significant difference was 

determined in the yield between the variants. 

 

Keywords: carrot, yield, morphological characteristics, sustainable agriculture, microbialfertilizers. 

Introduction 

In modern agriculture primary goal is the 

intensification of all food production and 

improving foods quality. Vegetable 

production, which is an important branch of 

the agricultural sector includes production of 

many kinds of vegetables including carrot 

(Daucuscarota L., fam. Apiaceae), which is 

one of the most important root vegetables, 

because it features high nutritional value, and 

also it has a great economic importance in the 

agricultural sector. In addition, production is 

focused on getting a high yield, high quality 

and health safety vegetables, which are 

essential in the daily diet because of the high 

content of vitamins, minerals and secondary 

biologically active substances, especially 

antioxidants that are important in the 

prevention of different diseases (Лазић, 2011). 

However, besides the nutritional value of 

vegetables in recent decades more frequent 

application of synthetic fertilizers, pesticides, 

hormones, etc. in conventional vegetable 

production, in some cases results in reduced 

quality and safety of the vegetables, and with 

disruption of natural relationships in 

ecosystems (Ковачевиħ и Ољача, 2005). 

Therefore the production systems which 

exclude the application of synthetic 

preparations are becoming increasingly 

popular models of sustainable agriculture and 

are extremely important in the agriculture. 

Directions in which sustainable agriculture is 

moving, with notably limiting of the 

application of synthetic fertilizers are opening 

more opportunities for the use of 
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microbiological fertilizers, whose main 

component are the microorganisms that 

through their activity in the soil are providing 

food for the plants in available forms 

(Matotan, 2004; Најденовска и Ѓорѓевиќ, 

2009). The application of these fertilizers will 

result with a positive effect if they are with 

appropriate composition according to the 

needs of the crops and if their application is in 

optimal quantities and at a certain period of 

the vegetation (Lešić et al., 2004). The type of 

fertilizers, their composition and the manner 

and timing of their application is extremely 

important in the production of carrot, because 

of their ability to accumulate nitrates and 

nitrites, which are harmful to human health 

(Vukashinovic et al. 1991; Boskovic-

Rakocevic et al., 2012). According to 

Kazimierczak et al. (2011), Szopińska et al., 

(2013) and Wrzodak et al., (2013) higher 

levels of minerals and vitamin C, and less 

nitrates and lower content of some heavy 

metals were found in vegetables produced 

without the use of artificial fertilizers. 

Materials and methods 

Experiment was set on open field, on soil type 

aluvium in the village of Jurumleri, Skopje, 

during 2013. As research material was used 

carrot (Daucus carota L.), from the hybrid 

Maestro. The Maestro hybrid is suitable for 

cultivation during the main season and is good 

for longer storage. It is appropriate for the 

production because of the resistance to disease 

and mechanical damages, and because of the 

strong green mass, which allows easy removal 

from the soil. 

For treatment of the carrot ware used two 

types of microbial fertilizers, Micro - Vita I, 

organic fertilizer containing several groups of 

azotobacter, nitrifying microorganisms and 

phosphor-soluble microorganisms and Micro - 

Vita II, organic fertilizer containing 

azotobacter, nitrifying microorganisms, 

phosphor-soluble  microorganisms and iron. 

Microbiological fertilizers Micro - Vita are 

stimulating the development of the root 

system, improve the blooming and also help to 

stimulate photosynthesis. Significantly 

improve the utilization of cations and anions 

from the soil, improve fertility, 

microbiological composition and water-air 

regime of soil. Also improve the resistance of 

plants against bacterial and fungal diseases, 

which leads to reduced application of chemical 

preparations. 

The sowing of the carrot was on 22 April in 

the experimental plots with a size of 2 m2, 

arranged in random block system in three 

variants with four repetitions. The sowing was 

in rows, with distance between the plants in 

the rows of 5 cm, while between the rows the 

distance was 25 cm. 

The variants were set according the type of 

microbiological fertilizer: 

1. Ø control - not applied 

microbiological fertilizer;   

2. variant 1 - treatment with 

microbiological fertilizer Micro - I Vita 

containing several groups of azotobacter, 

nitrifying microorganisms and phosphor-

soluble microorganisms;  

3. variant 2 - treatment with 

microbiological fertilizer Micro - Vita II 

containing azotobacter, nitrifying 

microorganisms, phosphor-soluble  

microorganisms and iron. 

The application of the fertilizers was foliar 

during the vegetation, with dorsal spray pump, 

with a solution with concentration of 100 

ml/10 L water, every 7 days. The application 

of both fertilizers began on May 25 and the 

last application was made on 24 August. 

During the vegetation was irrigated according 

to the needs of the crop with a system of metal 

pipes and sprayers. 

The effect on the morphological characteristics 

and yield of carrots, with application of 

microbiological fertilizer, was analyzed trough 

the monitoring of following parameters: 

weight of whole plant, root weight, root 

length, root width, index of the root and yield. 

The obtained results of the studies concerning 

the morphological characteristics and yield of 

carrot are processed by descriptive statistical 

methods and analysis of variance. 

Results and discussion 

The carrot is grown for the tasty roots with 

yellow, orange, red or purple color, which can 

have different forms: spindle, cylindrical or 

conical, even globular, with a length of 25 cm, 

which depends from the variety and growing 

conditions. According to the weight, the roots 

can be small with weight up to 60 g, medium 

from 60 to 150 g and large from150 to 250 g. 

The consumptive part, thickened hypocotyl or 

real root in the diet can be used fresh, as spice, 

dried, frozen, marinated and like juice. The 
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best part of the carrot is the crust because it 

contains the most nutrients, less nitrates and 

greater amount malic and citric acid, as 

opposed to the middle part (core). Quality 

carrot has the same color of the crust and the 

core, and a higher proportion of peel 

marrow(Лазиħ, 2011).  

Table 1 shows the results of our study 

concerning the morphological characteristics 

of the carrots. According to the results the 

lowest average weight of whole plant was 

obtained in the control from 73.17 g, then 

74.67 g in variant 2, and the highest invariant 

1 from 84.00 g. The coefficient of variation 

(CV%) was lowest in variant 1, wherein is 

14.90%, then in variant 2 - 19.34% and highest 

coefficient of variation was obtained in the 

control of 20.03%. Statistically significant 

difference with the LSD test on level 0.05, was 

determined between the control and variant 1 

(10.83 g) and between variant 1 and variant 2 

(9.33 g). 

The average weight of the root or the 

consumptive part of the carrot ranged from 

63.83 g in the control, then 64.33 g in variant 2 

and the highest was in variant 1 from 74.67 g. 

The coefficient of variation was lowest in 

variant 1 from 16.44%, then in variant 2 - 

21.26% and in the control was highest from 

22.32%. Statistically significant difference on 

level of 0.05 was defined between: the control 

and variant 1 (10.84 g) and between variant 1 

and variant 2 (10,34 g). Vithwel and Kanaujia 

(2013) in their research for determining the 

effect of integrated nutrition on the 

productivity of carrot, found the root weight of 

41.29 g with the use of cow manure, 43.04 

with use of manure from pigs, 90.37 g with 

application of the combined nutrition with 

NPK, cow manure and bio fertilizers, then a 

weight of 86.07 g with utilisation of NPK, 

manure from pigs and biofertilizers and weight 

of 79.00 g with integrated nutrition with NPK, 

vermicompost and biofertilizers. 

According to the average values for the length 

of the root, the smallest length of the root of 

17.69 cm was observed in the control, 

followed by variant 2 with 17.84 cm, while the 

largest value for this parameter was 

determined in variant 1 of 18.28 cm. The 

lowest coefficient of variation (CV%) was 

calculated in variant 2 of 6.78%, then in the 

control of 7.60%, while the highest coefficient 

of variation was calculated in variant 1 of 

7.93%. Statistically significant difference 

between the variants for this parameter has not 

been determined. Vithwel and Kanaujia (2013) 

in their research for determining the effect of 

integrated nutrition on the productivity of 

carrot, determined root length of 15.69 cm 

withapplying cow manure, 16.04 cm with 

application of manure from pigs, 18.88 cm 

using combined nutrition with NPK, cow 

manure and biofertilizers, then a length of 

18.60 cm with use of NPK, manure from pigs 

and biofertilizers and length of 18.23 cm with 

integrated nutrition with NPK, Vermicompost 

and bio fertilizers. 

According to the data in Table 1, the highest 

average value for the width of the root was 

obtained in variant 1 of 2.39 cm, then in 

variant 2 – 2.29 cm and lowest in the control 

of 2.22 cm. The coefficient of variation was 

highest in variant 1 - 6.69%, then in the 

control - 5.86% and the lowest was in variant 

2 - 5.68%. Statistically significant difference 

between the variants for this parameter was 

not determined. Vithwel and Kanaujia (2013) 

in their research for determining the effect of 

integrated nutrition on the productivity of 

carrot, found the root diameter of 3.53 cm with 

the use of cow manure, 3.42 cm with usage of 

manure from pigs, 4.14 cm with application of 

combine nutrition with NPK, cow manure and 

biofertilizers, then a width of 4.13 cm with 

application of NPK, manure from pigs and 

biofertilizers and a width of 4.13 cm with 

integrated nutrition with NPK, vermicompost 

and biofertilizers. 
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Table 1. Morphological characteristics of the carrot 

 
 

The index is the ratio between the height and 

the width of the root. The average value for 

this parameter in our study ranged from 7.65 

in variant 1, 7.79 in variant 2 and 7.99 in the 

control. The highest coefficient of variation 

was calculated in variant 1 of 12.42%, then in 

the control of 11.01%, and the lowest in the 

variant 2 of 8.47%. Statistically significant 

difference in terms of this parameter was not 

determined. 

The carrot is mature and ready for removal 

from the soil when the leaves are starting to 

became yellow. At this time the digest 

accumulation in the root is completed and the 

root is richest with sugars, β-carotene, and has 

the best taste. The time of removal should be 

carefully determine when the tissue root is 

firmly enough (100 more days of sowing) to 

avoid shooting and breaking of roots while 

extracting and processing. The yield of carrots 

depends from the way of sowing, from the 

way of cultivation, from the choice of variety 

or hybrid and from the climatic conditions. 

Depending on the above factors, the yield of 

carrot ranges from 20 to 60 t / ha (Lesić et al., 

2002). Table 2 shows the average yield in t / 

ha for the three variants in our study. 
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Table 2. Yield of the carrot (t / ha) 

 Control Variant 1 Variant 2 

Average yield 45,96 53,77 46,32 

Difference between the control and the 

variants  7,81* 
0,36 

Difference between variant 1 and variant 2   7,45* 

Index % 100,00 116,99 100,78 

SD 0,38 2,44 6,59 

CV% 0,83 4,54 14,23 

LSD0,05= 6,51 

 

The average yield of the carrot in our study 

ranged from 45.96 t / ha in the control, then 

46.32 t / ha in variant 2, and the highest yield 

was obtained in the variant 1 from 53.77 t / h. 

The yield in variant 1 where it was applied 

microbiological fertilizer with azotobacter, 

nitrifying microorganisms and phosphor-

soluble microorganisms, was 16.99% higher 

compared with the control, while the yield in 

variant 2, where it was applied microbiological 

fertilizer with azotobacter, nitrifying 

microorganisms, phosphor-soluble  

microorganisms and iron,compared to control 

was minimal above from the control - 0.78%. 

The lowest coefficient of variation was 

calculated in the control of 0.83%, then in 

variant 1 was 4.54% and in variant 2 was 

highest from 14.23%. After the statistical 

analysis, it was determined a significant 

difference at the level of 0.05 between the 

control and variant 1 (7.81 t / ha) and between 

variant 1 and variant 2 (7.45 t / ha). Vithwel 

and Kanaujia (2013) in their research for 

determining the effect of integrated nutrition 

on the productivity of carrot, determined yield 

of 13.73 t / ha with application of cow manure, 

yield of 14.31 t / ha with the use of manure 

from pigs, then yield of 30.08 t / ha with 

application of combined nutrition with NPK, 

cow manure and biofertilizers, then yield of 

28.66 t / ha with utilization of NPK, manure 

from pigs and biofertilizers and yield of 26.31 

t / ha with applying integrated nutrition of 

NPK, vermicompost and biofertilizers. 

Conclusions 

According to the results obtained in our study 

considering the morphological characteristics 

of the carrot, statistically significant difference 

between the variants was determined for the 

weight of whole plant (g) and weight of the 

root (g). Statistically significant difference for 

the weight of whole plant with LSD test on 

level of0.05 was determined between the 

control and variant 1 from 10.83 g, and 

between variant 1 and variant 2 from 9.33 g, 

while for to the weight of the root statistically 

significant difference was determined between 

the control and variant 1 from 10.81 g and 

between variant 1 and variant 2 from 10.34 g. 

The highest yield of carrot was obtained in 

variant 1, where it was applied microbiological 

fertilizer containing azotobacter, nitrifying 

microorganisms and phosphor-soluble 

microorganisms,16.99 % higher compared 

with the control, while in the variant 2, where 

it was applied microbiological fertilizer with 

azotobacter, nitrifying microorganisms, 

phosphor-soluble  microorganisms and ironthe 

yield was 0.78% higher compared with the 

control. Statistically significant difference was 

determined between the control and the variant 

1 of 7.81 t / ha and between variant 1 and 

variant 2 of 7.45 t / ha. 
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Abstract 

The free aroma compounds of the grapevine are localized mostly in the berry skin, but minor amounts 

can be detected in the pulp as well. The quality of white grapes and the prospective wines made from 

these is closely related to the concentration and to the composition of the aroma compounds. These 

characteristics of the grape can complement the information of the classical database based on sugar, 

acidity etc. In our experiment, the effects of the ripening process and of the grapevine load on the 

berry aroma composition were investigated in a Furmint vineyard of Tokaj wine region in Hungary in 

two consecutive years (2013, 2014). From the large amount of the aroma compounds 3 main groups 

were followed by GCMS measurements: the C6 alcohols/adehydes, the terpene-alcohols and the nor-

isoprenoid compounds. Between the basic data (sugar, pH) in only few cases were significant 

differences found between different values, however the vintage effect was very marked. Regarding 

the C6 aldehydes and alcohols concentration, a decrease was found during the ripening period and the 

cluster thinning at the moment of véraison was proven to be beneficial on the composition. This 

practice had a positive effect on terpene accumulation in the berry, but in 2014 presumably due to the 

botrytis infection, minor differences were found. Some nor-isoprenoid compounds, like ionone and 

damascenon showed a higher concentration due to the yield limitation, but the tendencies of the two 

years remained different.  

 

Key words: Bud load, cluster thinning, Furmint, Tokaj wine region, aroma composition.  

 

Introduction 

The free aroma compounds of the grape 

accumulate mostly in the berry skin and in 

smaller amount in the pulp. The quality of the 

white grapes and wines deriving from them is 

largely determined by the concentration of the 

aroma compounds. In a given base material, 

the aroma composition is in interaction with 

the grape variety, terroir and the ripening stage 

as well. In our experimentation, we examined 

the effects of the bud load and of the ripening 

process on the aroma composition of Furmint 

(the most traditional grape variety of the Tokaj 

wine region). The aim of the research was to 

understand whether the primary aroma 

composition is stable in a given terroir or how 

much it could be influenced by the vintage and 

by technological effects.  

During the grapevine ripening several non-

volatile compounds (aroma precursors) are 

transformed to volatile compounds which are 

detectable by sensorial analyses. The aroma 

compound of the wines are characterized in 

details by BAYONOVE ET AL. (1998). They 

ascertained that the aroma composition of the 

wines is extraordinarily complex, because 

these compounds can react with the alcohol, 

glycerol, organic acid, carbohydrates and 

polyphenol components of the wine. Among 

the about 900 volatile compounds detected in 
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the wines, about 10 % plays a role directly in 

the formation of the aroma character. 

In warm territories and warm vintages, the 

bunch zone shading is a good solution for the 

prevention of the primary aroma compounds. 

A big difference can occur (almost 10 °C) 

between the berry temperature of the shaded 

and non shaded berries. Temperatures above 

35°C can change the berry metabolisms, and 

the most important ripening processes are 

stopped (Price et al., 1995; Deloire & Hunter, 

2005). The aroma composition and the 

localisation of the volatile compounds are 

largely affected by grape varieties (Gunata et 

al.1985). Bayonove et al. (1984) wrote first 

about the existence of the glycolised types of 

aroma compounds in Musat grapes. Strauss et 

al. (1986) and gomez et al. (1994) examined 

the aroma composition on three Vitis vinifera 

red grape varieties. They concluded that the 

main aroma components of these grape 

varieties belonged to the alcohols and 

aldehydes, and these compounds are located 

mostly in the pulp. After enzymatic hydrolysis, 

they found the highest concentration of the 

alcohol group. The terpenic alcohols (typical 

in muscat varieties) have been detected, 

mostly in bound forms. However they could 

not extract geraniol by the method of methanol 

extraction. The biggest concentration was 

found in linalool & α-terpineol. In the 

experiment only the linalool appeared in a 

concentration above the threshold of sensorial 

detection. The C6 aroma compounds were 

mostly located in the berry skin and pulp. This 

phenomenon can be explained by the 

lypoxigenase enzyme activity located in the 

solid parts of the berries. The long maceration 

or fermentation seems to be useful to extract 

terpenol, but it can negatively affect the 

quality by the decreasing concentration of the 

non-desirable flavour compounds, (eg. C6 

aldehydes) (Bayonove et al , 1984). The grape 

berry β-glycosidase activity is low; 

consequently just few bound aroma 

compounds extraction is possible. However 

glycosidase enzymes from other sources, can 

very effectively used in the winemaking 

technologies (Ayran et al., 1987). 

 

Material and methods 

Experimental plots: 

Our experiment was set up in the “Sajgo” 

parcel which is situated close to Mád village in 

the centre of the Tokaj wine region. A block of 

300 grapevine stocks was chosen in a big 

parcel, with a randomised distribution of each 

treatment. This territory is characterized by a 

small slope incision and by a south orientation 

of the hill. The vineyard was planted in 1995, 

with low (50 cm trunk height) Guyot training 

system and with a spacing of 2 m x 0,8m. The 

bedrock is rhyolite tuff; the soil type is 

medium hard ground leptosol. We examined 

the Furmint (clone T 92.) grape variety grafted 

on 5C root-stock. As a soil treatment in the 

parcel a mechanical tillage was used and 

combined by chemical weeding under the 

rows. A narrow canopy wall was adapted to 

the training system. All the treatments were 

randomly distributed in the parcel, by 5 

repetitions of each. All repetitions contained 

10 grape stocks. 

Treatments. 

In this parcel, an experiment of 6 different 

treatments was set up. The applied treatments 

are represented in the following list, marked 

by these abbreviations: 

 4R- vines with 4 buds (simple Guyot 

with one cane and one spur) 

 6R- vines with 6 buds (simple Guyot 

with one cane and one spur) 

 V-Cluster thinning at the moment of 

the fruit set (Control +1 (lower) 

bunch/shoot 

 ZS-Cluster thinning at the véraison 

stage. (Control +1 (lower) 

bunch/shoot) 

 D- „double bud load”: Vines are 

pruned on 12 buds (double Guyot)  

 K- Control vine stocks with 8 

buds/vine (spur of 2 buds+ cane with 6 

buds) 
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Samplings 

During the representative samplings, a sample 

of 200 grape berries was collected from the 

different spots of the parcel, from the 2 sides 

of the canopy wall, and from different bunch 

levels as well. These samples were frozen just 

after transporting them to the laboratory. The 

samplings were performed once in 2013 and in 

two times in 2014, as shown in Table 1:

 

Table 1: Sampling dates in the two vintages 

 2013 2014 

First harvest October 10 September 19 

Second harvest - October 3 

 

Examined parameters and their analysis 

Free aroma compound analyses were carried 

out after the thawing of the samples, the seeds 

were eliminated and the simples were prepared 

by direct pressing. 100 ml of each collected 

grape juice was mixed by 100 g of NaCl and 

500 ml of distilled water in an alembic. 

Alembics were heated till their content reached 

the boiling point. During the preparation of the 

analyser device, the system was filled up by 

water, and 4 ml of hexane was laid on the top 

of the water. The aroma compounds of each 

sample were collected in the hexane layer. The 

hexane from the distillation was sent to the 

small sampling phial of the Thermo Trace 

1300 GC device which was directly combined 

by an ISQ mass spectrometer. The data 

processing and graphical evaluations were 

realised by Microsoft Excel program, and the 

statistical analyses were preformed by SPSS 

program. First the homogeneity of the berries 

in each sample was checked by Kruskal-Wallis 

test, than we examined by the Friedmann rank 

analyses test whether the differences between 

each treatment and harvest date was significant 

or not. 

 

Results and discussions  

The experiment was carried out in two 

consecutive years. 10 different aroma 

compounds of three primary aroma groups 

were analysed: C6 aromes, terpenes alcohols 

and nor-isoprenoids.  

C6 aldehydes and alcohols 

Several compounds belonging to this group are 

easily detectable and in a high concentration 

they cause an unpleasant, vegetal or herbal 

character in the wines. The high concentration 

levels can occur in the case of an inadequate 

ripening or when the grape processing was not 

gentle enough. The concentration of these 

compounds is significantly decreased during 

the ripening stage (Miklósy-kerényi, 2007). We 

analyse two compounds of this group. 

The hexanal concentration has shown a 

considerably higher level in 2014 than in 2013, 

due to the unfavourable vintage effect. The 

hexanal concentration decreased for most 

treatments, with a significant difference in the 

case of the cluster thinning/véraison at the 

second harvest time. The results of the double 

bud load and cluster thinning/fruit set 

remained stable, but in the control juices a non 

significant increase was shown (Figure 1.) 
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Figure 1: The hexanal concentration of the musts in different treatments. (ng/100 g), (13- harvest of 2013, 14/1 

and 14/2 means the first and second harvest times in 2014) 

 

In 2014, the trans-hexen-al concentration was 

significantly higher than in 2013. The 

differences between treatments remained 

small; however the positive effect of the 

cluster thinning was proved in both sampling 

dates. Based on our results, we concluded, that 

in the vintages relatively cool and rainy, like 

2014, the cluster thinning (mostly at véraison) 

provokes a positive effect on the aroma 

composition & quality in the case of the fertile 

grape varieties, like Furmint is. The too 

vegetal and brut character of the wines seems 

to be decreased in these samples, with the 

postponing of the harvest time after the cluster 

thinning interventions (Figure 2.).  
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Figure 2.: The level of trans-2-hexan 1-al concentration in different treatments grape juice (ng/100 g), (13- 

harvest of 2013, 14/1 and 14/2 means the first and second harvest times in 2014) 

 

 

 

 

 

Monohydroxi-terpenalcohols 
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This group of flavours is present in the musts 

of Muscat grape variety in highest 

concentration. Although the Furmint does not 

belong to this group, in the Furmint wines, 

these compounds can be detected and they are 

considered as an important factor of the aroma-

complexity.  

The β-terpineol concentration was the highest 

in this group. It is stated, that the concentration 

of terpenes in 2014 was significantly higher 

than in 2013, which can be explained by the 

negative effect of the hot and dry autumn 

vintages on the degradation of these 

compounds. In the β-terpineol concentration 

significant differences were found neither 

between the treatments, nor between the 

harvest dates. However, in both vintages the 

intervention of the cluster thinning at the 

véraison influenced positively the β-terpineol 

accumulation of the grape berries (Figure 3.) 
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Figure 3. The β-terpineol concentrations in the different treatment grape juices (ng/100 g) (13- harvest of 2013, 

14/1 and 14/2 means the first and second harvest times in 2014) 

 

We could detect a considerably smaller 

concentration of the α-terpineol in the grape 

berries. The concentration of this compound 

did not show a significant difference among 

the treatments, but the decrease during 

ripening was proved in all of treatments.  

Among the terpene compounds, the linalool 

has the most intensive smell (orange flower, 

coriander), which is typical for the Muscat 

grapes & wines. In our experiment, we could 

detect this compound, however its 

concentration in 2014 remained significantly 

lower than in 2013. Probably it is due to the 

high level of botrytis infection in the second 

experimental vintage. Some reference 

mentioned that in the metabolism of this 

fungus the linalool is transformed to superior 

alcohols, oxides and esters (Bock et al., 1986). 

Among the treatments, the cluster thinning had 

a positive and significantly bigger effect on the 

linalool concentration in 2014, than in 2013. 

This fact is true for timing at the véraison, 

because after intervention at the fruit set, the 

berry size became bigger, so that the compact 

bunch construction caused a faster botrytis 

infection and a lower linalool concentration. 

No significant differences were found between 

any of the treatments, in the concentration of 

this aroma compound (Figure 4). 

 



74                                                                                                                                       Z. Barócsi, L. Terjé 

____________________________________________________________________________________________________ 

 

JAFES, Vol 68, (2016) 

0

200

400

600

800

1000

1200

1400

1600

1800

K
-1

3

K
-1

4
/1

K
-1

4
/2

4
R

-1
3

4
R

-1
4
/1

4
R

-1
4
/2

6
R

-1
3

6
R

-1
4
/1

6
R

-1
4
/2

D
-1

3

D
-1

4
/1

D
-1

4
/2

V
-1

3

V
-1

4
/1

V
-1

4
/2

Z
S

-1
3

Z
S

-1
4
/1

Z
S

-1
4
/2

Treatments

L
in

a
lo

o
l 
(n

g
/1

0
0
 g

 b
e
rr

y
)

 
 

Figure 4.: Linalool concentration in different grape berries (ng/100 g), (13- harvest of 2013, 14/1 and 14/2 

means the first and second harvest times in 2014) 

 

Furthermore β-citronellol was detected in a 

small concentration (below 100 ng/100 g 

berry) and with a decreasing level during 

ripening. Significant differences were found 

between the control and the cluster thinning at 

the fruit set. By the decreasing bud load and 

yield the concentration remained smaller, 

mostly in the double bud load treatment. In a 

very small quantity nerol was detectable in the 

Furmint berries as well. No significant 

differences were found among the treatments, 

however the concentration of this aroma 

compound in general decreased by postponing 

of the harvest date. The geraniol was 

detectable in some of the Furmint berry 

samples, however the concentration was very 

low, between the values of 0 and 50 ng/100 g, 

so in some samples no geraniol was detectable. 

This aroma compound consequently is not 

determinate for the Furmint aroma character, 

and in our study its concentration did not reach 

the level of sensorial detection  

Nor-isoprenoids 

Among the remarkable molecules of this group 

the ionon (α and β form) and the β 

damascenon are the most important in the 

grape berries. The smell of the previous is 

similar to the violet and can be found in 

different red grape varieties (e.g. Syrah) as 

well, while the latter is known as a dominant 

fruity or exotic flower aroma (Baumes, 

Razungles, 1992). We detected both molecules 

in the samples by GC-MS method. The ionone 

concentration varied from 200 to 500 ng/100 

g, no significant difference was found between 

the applied treatments. During the ripening the 

ionone concentration decreased in more 

treatments. This phenomenon was typical 

tendency for the cluster thinning (both times, 

fruit set/véraison) (Figure 5). 
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Figure 5: The ionone concentration of the grape berries in the different treatments (ng/100 g), (13- harvest of 

2013, 14/1 and 14/2 means the first and second harvest times in 2014) 

 

In 2014, the β-damascenon concentration 

remained similar to the values of 2013, but 

presumably due to the important botrytis 

infection the concentration decreased during 

the ripening stage (Figure 6.). 
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Figure 6: The β-damascenon concentration of the grape berries in the different treatments (ng/100 g), (13- harvest 

of 2013, 14/1 and 14/2 means the first and second harvest times in 2014) 

 

Schoch et al. (1991) found a similar tendency 

in their study accordingly, due to the 

decreasing α damascenon level in the ripening 

stage caused by the botrytis infection. 

 

Conclusion  

In our study, the ripening process and the load 

effects were monitored by the evolution of 

flavour compounds. Significant differences 

were found between the two vintage results in 

the concentration of C6 aldehydes and 

alcohols, since in 2013 the values remained 

lower. The concentration of most of the aroma 

compounds belonging to C6 group decreased 

during the ripening stage. Among the yield 

limitation methods, the cluster thinning at the 
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véraison had positive effect on this character. 

In the terpenol group, β-terpineol and linalool 

have shown the highest concentration, and 

different level in the samples of applied 

treatments. In 2013 the cluster thinning at the 

véraison had a good effect on the terpenol 

accumulation, however the differences 

between each treatment remained lower in 

2014, presumably due to the botrytis effect. In 

the nor-isoprenoid group, the ionone and 

damascenon level decreased in 2014 during 

ripening in all treatments, but no significant 

differences were found. However, in 2013, we 

could justify the positive effects of the cluster 

thinning in this point of view. Based on the 

results of our experiment, we concluded that in 

the case of a particular type of grape variety 

and parcel, the primary aroma composition can 

be changed first due to the vintage effect and 

second due to the harvest time and level of 

yield as well.  
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