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Abstract: The aim of this research is to evaluate the current situation and create a model for some countries involved in animal production. Eastern Anatolian Red (EAR) breed that adapts to arid and barren areas has been raised in Turkey. The experimental animals comprised 31 head EAR cows of different ages, fed on pasture and in barn. This study determined the effects of age, birth weight and suction time on carcass characteristics of EAR cows. The animals were divided into 6 groups based on birth weight, 4 groups based on age and 6 groups based on milk suction time. They were reared under a conventional system that was based on pasture during summer and a semi-intensive system during winter. Carcass length, fat thickness over longissimus dorsi, marbling score, and LDR were significantly (P< 0.05) affected by age group. Significant (P< 0.05) differences were noted for carcass length, fat thickness over LD, and marbling score among animals with different birth weights. The milk suction time had a significant (P< 0.05) effect on all the parameters measured. In this research, the 4th age group was else seen advantageous in remarks based on carcass characteristics and LDR as well as resemble with other groups. Carcass characteristic output from the 2nd birth weight group as indicated in the study shows that carcas length was a far more important output than other carcass portions or carcas quality parameters. Similarly, the 1st group based on milk suction time came to the forefront for some carcass characteristic, even so it indicated partial similarity with other some groups.
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Introduction

The suitability and low cost of materials such as animals, feeds and labor to procure a profitable and sustainable yield from available sources can be of extensive potential contribution to livestock production enterprises. Most mixed production enterprises exploit the multipurpose use of domestic and mixed breeds for low risk, cost and labor (VanRaden and Sanders, 2003). The cows that are not intended to benefit from themselves except milk and calf have been considered as materials that can be used directly in meat production or the breeding material in meat production improvement in recent years (Scholtz and Theunissen, 2010). The existence of cows adapted to extensive conditions is a significant revenue source for farms practising mixed rearing as these animals have quickly sold due to the reasonable in the market' costs. Indigenous cattle diversity is the most important resourch of life conditions for life in rural Turkey. Even if the indigenous cattle breeds are been have over the country, there are the most concentration in high settlements, steep lands, marginal areas, and low-quality pastures. Eastern Anatolian Red (EAR) in the eastern region mainly consists of a widely medium-small body size, adapted to marginal areas, dark red color, horned, of harsh temperament, abstemious character (Yüksel et al., 2011) and deep-rooted past (Ozdemir and Dogru,2009). There are considerable exploitable variation and normal fertility in reproductive performance in EAR cattle. Reproductive failure was often reported to be a significant cost (Arnot et al., 2015). Özlütürk et al. (2004) have stated that the EAR cattle also show the superior characteristics compared to some exotic cattle for fertility and ease of birth. Despite the smaller body size according to exotic breeds, they have showed phenotypic progress as for the disease and pests (Yüksel et al., 2011). The relationship between birth weight and calf loss was studied by Özlütürk et al. (2007), who stated that it could be high until the one-year-old in the enterprise. Another issue that needs attention, similarly to the relationship between birth weight and living performance is productiveness, based on the relationship between living resistance and intake milk amount. An issue that needs attention is based on the relationship between birth weight, milk suction time, cow age and carcass characteristics. The decision about this unique issue is quoted, not to diminish the general importance of intensive rearing and exotic cows in most developing regions, but simply to highlight the need to closely examine how and why farmers use their indigenous animals while deciding on the rearing method or production objectives in any given situation.

The overall objective of this research was to identify the most appropriate evaluation possibilities for indigenous EAR cows. As this breed differs with respect to the breed, characteristics may respond differently to environmental factors. The potential use of the EAR breed in quickly earn and meat production and were identified under the certain rearing conditions in eastern Turkey. The goal was to determine the effect of cow age, birth weight and milk suction time for carcass characteristics and LDR. Thus, to creating a model between breeders and EAR breeding, to increase public opinion and environmental sensitivity.
Material and Methods

The experimental animal materials comprised 31 head of EAR cows of different ages, produced by the Eastern Anatolian Agricultural Research Institute (EAARI). These animals were reared in two dividual facilities at the EAARI. The calves born in the enterprise were fed milk, hay, and concentrate for six months. Starting from 6-month of age, all animals were fed in a semi-intensive production system until one year old. Then, animals were fed on meadow hay, alfalfa hay, wheat straw, concentrate (Table 1) in closed barns from November to April, and by grazing (Table 1) in pastures homogeneous mixing from May to October.

Table 1. The chemical composition of feeds (DM basis).

	Feeds
	DM %
	CP %
	EE %
	Ash%
	ADF %
	NDF %

	
	Winter period

	Alfalfa hay
	90.66
	19.61
	2.13
	9.53
	31.06
	41.10

	Meadow hay
	92.26
	10.13
	2.10
	8.90
	39.55
	62.40

	Wheat straw
	91.23
	3.53
	1.48
	8.43
	50.10
	67.75

	Concentrate
	88.25
	12.45
	3.1
	7.00
	-
	-

	
	Summer period

	PM
	23.6
	19.06
	3.96
	11.13
	24.20
	37.40


DM: dry matter; CP: crude protein; ME: metabolizable energy; CA: crude ash; ADF: acid detergent fiber NDF: neutral detergent fiber, EE: ether Extract, PM: pasture mix (Agropyron cristatum, Trifolium repens, Dactylis glomerata).
According to the traditional rearing model, the animals were fed ad libitum in the winter period and by grazing in summer. The cows were transported over a distance of 4 km to the slaughterhouse, where they were kept in the paddock with free access to water. After four hours of resting, animals were slaughtered by industrial standards. Hot carcass weight was determined, and carcasses were divided into half-carcasses by cutting according to the standard criteria guided by the USDA (1989). The load distribution ratio (LDR) among groups or the general herd was determined according to the load rate of each individual in the group. For this process, the following model developed by us was used by evaluating the relevant parameters.
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: i. individual, n: number of the herd

Twentyfour hours post-slaughter, in between two ribs (12th and 13th), were made measurements from right half-sections. Fat thickness over LD, LD area and the marbling score were measured on the longissimus dorsi (LD) muscle (USDA 1989). The scale used for the marbling evaluation ranged from 1 to 6 (1 = slight, 2 = small, 3 = modest, 4 = moderate, 5 = slightly abundant, 6 = abundant). Carcass length, round length, and width of the round were measured on the right half-carcass.

Data were processed statistically using SPSS 20.0 version IBM (SPSS, 2015). In the first category, animals were divided into four groups based on their age: 30-60 month (m) = 1, 61 - 90 m =2, 91 - 120 m = 3, and 121 - 150 m = 4. In the second category, animals were divided into six groups based on their birth weight: 12 - 13 kg = 1, 14 - 15 kg = 2, 16 - 17 kg  = 3, 18 - 19 kg = 4, 20 - 21 kg = 5 and 22 - 23 kg = 6. In the third category, animals were divided into six groups based on their milk suction time: 50 - 60 days (d) = 1, 61 - 70 d = 2, 71 - 80 d = 3, 81 - 90 d = 4, 91 - 100 d = 5 and 101 - 110 d = 6. The effects of all categories on carcass length, round length, the width of the round, fat thickness over LD, LD area, marbling score, and LDR were determined by the least-squares method, using the formula:

Yijkl = μ + Ai + Bj + Ck + (AB)ij + (AC)ik + (BC)jk + eijkl 


(2)

where Yijkl is the value of the analyzed parameter, μ is the population mean, Ai = effect of i cow age groups, Bj = effect of j birth weight groups, Ck = effect of k milk suction time, (AB)ij, (AC)ik, and (BC)jk is the interaction and eijkl is a random error. Differences between means were estimated by the Tukey’s test. 

Results and discussion

The indicators belonging to some carcass characteristics of EAR cows as affected by different age groups in this study are presented in Table 2. Carcass lengths, compared all groups, 3 and 4 age group scales were characterized higher (Table 2); significant (P < 0.01) differences were noted for the highest age group. In all groups, the 4th group with 121 - 150 m (158.7 cm) had the highest carcass length measure above the general average (151.5 cm). The interaction values among the age, the birth weight and the milk suction time groups were found not significant (P > 0.05) statistically. The width of the round and the round length of the age groups are reported in Table 2. Neither width of the round nor round length was affected (P > 0.05) by age group differences. In the current study, the 4th the group had a higher round length value (over grand mean) than others, irrespective of statistical evaluation. Similar results were observed in the width of the round.

Fat thickness over LD determined for different age groups varied between age groups. Fat thickness over LD was higher in the 2nd age group; significant (P < 0.05) differences were observed for the highest fat thickness over LD (Table 2). In the 3rd and the 4th age groups, fat thickness over LD tended to display close resemblance, whereas in the 1st age group the lowest value was noted, well below the grand mean. 

The area of LD, determined for different age groups, varied between cow age groups; significant (P > 0.05) differences were not observed (Table 2) for the highest LD area value (47.1 cm2, group 2). 

In this research, significant good variation (P < 0.05) for the marbling score was found among the cow age groups. The 3rd and the 4th groups had the highest values (5.0 and 4.7 points, respectively). 

Table 2. Means and standard errors for the carcass value in terms of age groups.
	Dependent 
variable
	Grand mean
	Age group scales for cows (month)
	Sig

	
	
	1
	2
	3
	4
	

	CL (cm)
	151.5±1.7
	143.1b±3.0
	149.1ab±3.74
	155.0a±4.1
	158.7a±2.7
	**

	RL (cm)
	74.4±1.4
	71.0±2.6
	72.8±3.1
	74.0±3.5
	75.9±2.3
	ns

	WR (cm)
	35.8±0.5
	35.0±0.8
	36.1±1.1
	35.6±1.1
	36.8±0.8
	ns

	FTLD (cm)
	0.80±0.1
	0.49c±0.16
	1.05a±0.20
	0.84b±0.22
	0.83b±0.14
	*

	LDA (cm2)
	44.7±1.7
	41.9±3.1
	47.1±3.8
	45.3±4.2
	44.5±2.87
	ns

	MS
	3.8±0.4
	2.6c±0.7
	3.0b±0.8
	5.0a±0.9
	4.7a±0.6
	*

	LDR (%)
	3.2±0.1
	2.7b±0.2
	3.2ab±0.2
	3.3ab±0.2
	3.6a±0.2
	*


1: cows aged 30 - 60 months; 2: cows aged 61 - 90 months; 3: cows aged 91 - 120 months; 4: cows aged 121 - 150 months; LD: longissimus dorsi; Sig: significant; **: P < 0.01; *: P < 0.05: ns: not significant; a - c: different letters represent values on the same line that are statistically different; CL: carcass length, RL: round length, WR: width of the round, FTLD: fat thickness over longissimus dorsi, LDA: longissimus dorsi area, MS: marbling score; LDR: load distribution ratio, load distribution rate among cow age groups in terms of hot carcass weight.

The effect of cow age groups on LDR is reported in Table 2. The grand mean in the present study amounted to 3.2%, and cow age groups ratios ranged between 2.7% and 3.6% (P > 0.05). 

Based on birth weight and milk suction time showed (Tables 3 and 4) highly significant differences (P<0.01) among the groups. The lowest carcass lengths were determined for birth weight groups and milk suction time groups, 143 cm, and 132 cm, respectively. The highest values for both groups were determined 157 cm and 156.5 cm, respectively. The differences in round length values among groups based on birth weight were not significant. A statistical difference on a level of importance P< 0.05 was found among values of the round length of EAR cows among groups according to milk suction time. The highest average round length (80 cm) was reached by the group with the milk suction time between 50 and 60 d (1st group). The lowest average round length (70.5) was found in the 2nd group with 61 - 70 d.
Table 3. Means and standard errors for the carcass value in terms of birth weight.
	Dependent variable
	Grand mean
	Birth weight group scales for cows (kg)
	Sig

	
	
	1
	2
	3
	4
	5
	6
	

	CL (cm)
	149.4±2.4
	150.6b±5.8
	157.0a±7.2
	153.5ab±3.0
	148.7b±5.0
	143.5c±7.2
	143.0c±5.8
	**

	RL (cm)
	75.5±2.0
	70.3±5.0
	78.5±6.1
	73.4±2.6
	75.5±4.3
	70.0±6.1
	72.3±5.0
	ns

	WR (cm)
	36.3±0.6
	35.6±1.4
	38.5±1.7
	36.3±0.7
	34.5±1.2
	36.5±1.7
	36.3±1.4
	ns

	FTLD (cm)
	0.7±0.1
	0.60c±0.30
	0.80b±0.37
	1.05a±0.16
	0.62c±0.37
	0.60c±0.31
	0.46c±0.30
	*

	LDA (cm2)
	44.3±2.4
	39.1±5.8
	49.2±7.2
	44.5±3.0
	44.5±5.0
	44.7±7.2
	44.0±5.8
	ns

	MS
	3.5±0.5
	2.0d±1.3
	5.0a±1.6
	4.1b±0.6
	5.0a±1.1
	2.0d±1.6
	3.0c±1.3
	**


1: a birth weight of 12-13 kg; 2: a birth weight of 14-15 kg; 3: a birth weight of 16-17 kg; 4: a birth weight of 18-19 kg; 5: a birth weight of 20-21 kg; 6: a birth weight of 22-23 kg; Sig: significant; **: P < 0.01; *: P < 0.05: ns: not significant; a - d: different letters represent values on the same line that are statistically different, CL: carcass length, RL: round length, WR: width of the round, FTLD: fat thickness over longissimus dorsi, LDA: longissimus dorsi area, MS: marbling score.
It showed an influence of the birth weight and the milk suction time of treatment cows on fat thickness over LD (Tables 3 and 4, respectively). In both sources of variation, differences in fat thickness over LD among groups were found statistically significant (P < 0.05). The highest representation according to birth weight was by 3rd group, the lowest value was in 6th group. On the other hand, LD area among treatment groups for the milk suction time groups varied significantly (P < 0.05). The highest average LD area value (56.5 cm2) was reached 5th group. On the contrary, the lowest average LD area was reached in the 2nd group. The grand mean in the milk suction time group for LD area was 43.9 cm2. 

Marbling scores differed due to birth weight, and milk suction time (Table 3) and these changes were found to be significant (P < 0.05). The highest marbling score in terms of birth weight was reached by the 2nd and 4th groups (both 5 point). On the other hand, the 1st and 5th groups had the highest marbling score value in the milk suction time, and the 2nd and 4th groups had the lowest value.

Drennan et al. (2008) reported that correlations with carcass length were either not significant or low and negative with carcass meat proportion and carcass value. In accordance with this finding, the same researchers also reported the same result for live-animal length scores with carcass length. EAR cattle have not been considered to have a body length that would adversely affect meat production, contrary to the statements of Piedrafita et al., (2003). In our study, the interaction for the round length and the width of the round was not observed, most probably, due to breed characteristics and the diet style of treatment cows. Our results are not in agreement with those of Alberti et al. (2008), who found a significant variation between age and breed. On the other hand, Jenkins et al. (1981) have found that variations in the yield of carcass components are related to body size differences, unlike our findings. 

Table 4. Means and standard errors for the carcass value in terms of milk suction time.
	Dependent variable
	Grand mean
	Milk suction time group scale for cows
	Sig

	
	
	1
	2
	3
	4
	5
	6
	

	CL (cm)
	148.6a±1.8
	156.5a±5.3
	132.5b±5.3
	153.2a±3.7
	146.3ab±4.3
	156.0a±5.3
	147.6a±3.3
	**

	RL (cm)
	74.1±1.7
	80.0a±4.9
	70.5b±4.9
	72.5b±3.4
	76.0ab±4.0
	74.0b±4.9
	72.0b±3.1
	*

	WR (cm)
	35.8±0.6
	36.5±1.8
	38.0±1.8
	36.7±1.3
	35.6±1.5
	33.0±1.8
	35.4±1.1
	ns

	FTLD (cm)
	0.8±0.1
	1.6a±0.2
	0.7b±0.2
	0.9b±0.2
	0.4c±0.2
	0.8b±0.2
	0.6c±0.1
	**

	LDA (cm2)
	43.9±2.3
	49.7ab±6.5
	35.0b±6.5
	39.6ab±4.6
	42.3ab±5.3
	56.5a±6.5
	40.2ab±4.1
	*

	MS
	3.7±0.6
	5.0a±1.6
	2.0c±1.6
	4.2b±1.1
	2.0c±1.3
	5.0a±1.6
	4.4b±1.0
	*


1: drinking milk for 50 - 60 days; 2: drinking milk for 61 - 70 days; 3: drinking milk for 71 - 80 days; 4: drinking milk for 81 - 90 days; 5: drinking milk for 91 - 100 days; 6: drinking milk for 101 - 110 days; LD: longissimus dorsi; Sig: significant; **: P < 0.01; *: P < 0.05: ns: not significant; a - c: different letters represent values on the same line that are statistically different, CL: carcass length, RL: round length, WR: width of the round, FTLD: fat thickness over longissimus dorsi, LDA: longissimus dorsi area, MS: marbling score

The fat thickness over the LD of the EAR cows in this study was lower than the Serrana de Teruel breed in different physiological periods (Ripoll et al., 2016). A study reported back fat thickness for concentrate with roughage separately (CON) and total mixed ration (TMR) modals in Hanwoo steers 11.95 and 13.95 mm, respectively (Chung et al., 2017). The fat thickness over the LD in the study was different from a study of Yüksel et al. (2009), who reported that fat thickness over LD did not differ among control, 4% SBP, 8% sugar beet pulp (SBP). On the other hand, the study was similar to Yüksel et al. (2019), who indicated that the fat thickness over LD differed among treatment groups. Although some researchers (Piedrafita et al., 2003) report that local and hard animals are not suitable for meat production because they make more fat, differ results from this is obtained in this research. The fat thickness over LD, which is an important indicator of animals degree of fattening (Drennan et al., 2008), has come close to world standards (Anonymous 1) in this research. 

Longissimus dorsi muscle is a high-value section of the beef carcass associated with lean meat content (Nogalski et al., 2013). It is always desirable that the area of this muscle is wide. Yüksel et al. (2019) reported significant differences among treatment groups in LD area belonging to EAR bulls. However, Yüksel et al. (2012) failed to find a difference between groups for eighteen month age EAR bulls feeding different style. The studies of Hanwoo Steers at different yield grades revealed no significant effect of live BW at slaughter on carcass leanness and fatness (Jung et al., 2013). However, the findings in this study were found to be low, according to some studies ( Yüksel et al., 2009; Shin et al., 2011). 

The marbling score is the strongest sign in many countries (Hocquette et al., 2005), and is also the major factor in the USA quality grade for beef quality attributes (Indurain et al., 2009). In the research carried out by Pacheco et al., (2011), when comparing 2.5-year old Charolais steers and cull cows, the degree of the marbling score was similar to the 1st age group in our study. Thus they could be classified as light.  Young bulls fed lower age and different style (Yüksel et al., 2012; Yüksel et al., 2009; Ünlü et al., 2008) had lower values of the marbling score than our results when compared with older cows. 

It was observed that the 4th group had the highest load distribution (LDR). Some authors conclude that local animals will not used for the production of meat (Piedrafita et al., 2003). However, this research indicated an opposite result of this claim. This type of a rearing model has increased profitability in regions that have large bumpy areas not suitable for the market place, integrated plant and intensive system. Animal buying-selling process in such areas requires especially live and herd form, not individual. Thus, the weeding of smaller and poor condition animals in the herd will be prevented. Therefore, the high general performance of the herd in these types of buying-selling has great importance in terms of trade. The share of individuals in the total carcass weight of the herd shows the carried load and is of great importance in increasing the general performance of the herd. 

The conclusive statistical difference at a level of importance was not found among values of the width of the round among groups according to birth weight and milk suction time. There are some studies specifically intended for some farm animals (Sladek and Mikule, 2017; Mioc et al., 2011). Unfortunately, there is less information on the long-term consequences of carcass measurements with birth weight for cattle. For this reason, this research is expected to be an infrastructure for researches to be conducted. Greenwood et al. (2006) reported that hot standard carcasses were 30 kg (7.6%) lighter in low compared with high birth weight cattle. Khattak et al. (2018), Koçyiğit et al. (2015) and Kisac et al. (2011) reported that there was linearity between the milk absorption time and the weight gain. Enriquez et al. (2011) stated concerning Reinhardt and Reinhardt (1981) that there was a great individual variation in describing natural weaning in domestic cattle. 

Geenwood et al. (2006) stated that fat depth at the P8 (rump) site and dressing percentage did not differ due to birth weight; however,  it was 0.4% of live weight greater among low than high birth weight cattle at an equivalent carcass weight. The fat thickness over LD, which is closely related to the different ration content and fattening style (Yüksel et al., 2012), is also related to the physiological period of the animal. This parameter, which is used in determining yield grade, is especially of great importance in carcass quality (Anonymous 1). The fat thickness over LD values of the subgroups (birth weight, milk suction time) within the main factors followed a generally stable course among the groups. In this study, it was observed that the fat thickness over LD values of the groups were close to world standards (Anonymous 1). The LD area values of the groups determined by birth weight showed differences among the groups. However, it was determined that these differences were not statistically significant. 

Salient results of the milk suction time group correspond with the important LD area, i.e., cows with milk suction time between 91 and 100 d reached the highest LD area value (56.5 cm2) in comparison with cows with other milk suction times. It has been observed that the LD area changes depending on some factors such as fattening time and age (Unlu et al. 2008), but it does not change regarding some factors such as ration content and fattening style (Yüksel et al., 2012; Yüksel et al., 2009). However, there is a need for new researches that will show the direct effect of milk absorption time. 

It had been observed that the marbling score values of both birth weight and milk suction time exceeded the grand mean values. A marbling score is the most used element in determining meat quality (Troxel and Gadberry, 2009). Therefore, it is important to know the factors affecting this element in the short term or long term. Greenwood et al. (2006) reported that marble scores did not differ due to birth weight or pre-weaning growth, but differed due to genotypes and ages. It was reported that despite fat content differences, no marbling differences were observed by Guzek et al., (2013). Statistical difference at a level of importance P < 0.05 was found in terms of values of the marbling score among different treatment groups according to feeding styles (Yüksel et al., 2012).

Conclusion

Effective production planning entails a comprehensive considering of man need for profitable rearing, a thorough analysis of the feed, animal and labour potential of methods, and an assessment of social life impact (long-and short-term) that may influence local and regional conditions. In many different subzones found in the livestock regions the sustainable development of EAR breeding may supply many avantages; labored to the essential users of livestock, to their brachs, to local and regional development authorities, government policy makers, and to consumer of meat. The 4th group in cow age groups has several advantageous consequences, both the carcass characteristics and the LDR ratio. In addition, this group will also have consequences such as the chance of giving at least one calf until the slaughter period. The 2nd group needs to be taken into account as breeders develop policies based on birth weight in the EAR breed. Such policies will also affect the ratio of valuable musculous such as longissimus dorsi, depending on the BL advantage. Based on milk suction time, selection objectives must identify animals that perform well for carcass characteristic under different liquid feeding times and can cope with variation in the feeding program in lower milk. In ongoing and future breeding, greater emphasis need to be focused on the utilization of 3rd group for carcass characteristics and meat production, coupled with lower exploitation of produced milk. The necessity of creating active local rearing models in the world with EAR and similar breeds is felt significantly.
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EFFECT OF AGE, BIRTH WEIGHT AND MILK SUCTION TIME ON SOME CARCASS CHARACERISTIC AND LOAD DISTRIBUTION RATIO (LDR):

EASTERN ANATOLIAN RED CATTLE EXAMPLE IN TURKEY

Sadrettin Yüksel*, Alpay Karaçuhalılar, Burcuhan Balta, Usame Şimşek, Fatma Yüksel, Müslüme Memiş i Mevlüt Çelik

Eastern Anatolian Agricultural Research Institute, Erzurum, Turkey

R e z i m e

The aim of this research is to evaluate the current situation and create a model for some countries involved in animal production. Eastern Anatolian Red (EAR) breed that adapts to arid and barren areas has been raised in Turkey. The experimental animals comprised 31 head EAR cows of different ages, fed on pasture and in barn. This study determined the effects of age, birth weight and suction time on carcass characteristics of EAR cows. The animals were divided into 6 groups based on birth weight, 4 groups based on age and 6 groups based on milk suction time. They were reared under a conventional system that was based on pasture during summer and a semi-intensive system during winter. Carcass length, fat thickness over longissimus dorsi, marbling score, and LDR were significantly (P< 0.05) affected by age group. Significant (P< 0.05) differences were noted for carcass length, fat thickness over LD, and marbling score among animals with different birth weights. The milk suction time had a significant (P< 0.05) effect on all the parameters measured. In this research, the 4th age group was else seen advantageous in remarks based on carcass characteristics and LDR as well as resemble with other groups. Carcass characteristic output from the 2nd birth weight group as indicated in the study shows that carcas length was a far more important output than other carcass portions or carcas quality parameters. Similarly, the 1st group based on milk suction time came to the forefront for some carcass characteristic, even so it indicated partial similarity with other some groups.

Ključne reči: meat production, carcass characteristics, domestic cow, Eastern Anatolian Red, rearing style.
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