
Аграрна наука                                    СТОРІНКА                                 Випуск 1(100) 
та харчові технології                      МОЛОДОГО ВЧЕНОГО                                   2018 

 
 

 
 

137 

UСC 636.033:636.2 
 

Honchar L.A., master’s degree student * 
e-mail: lesyunya.gonchar@gmail.com 
Vinnytsia National Agrarian University 
 

ENERGY ASSESSMENT OF MEAT PRODUCTIVITY IN NON-BREED BULL 
CALVES OF UKRAINIAN BLACK-SPECKLED DAIRY BREED 

 
The study found the impact of the ways of non-breed bull calves’ keeping on the increase of 

their live weight gains: under the unleashed keeping the weight of bull calves of 18 months old was 
328.9 kg, that is 612 g of average daily gain or 19.4% of relative gain, while their analogues had 
454.3 kg, 877 g, 20.9%, respectively. 

It is proved that the live weight at the age of 18 months is 372.6 kg under the leashed 
keeping, while it is 482.3 kg under the unleashed one. The average daily gains of live weight under 
the improved technology are higher by 31.6% (with 60% kept) and by 33.6% (with 50% kept) 
compared with the current one. 

The energy value of 1 kg of edible carcasses in bull calves of the Ukrainian black-speckled 
dairy breed at the age of 18 months kept for the production of beef under the unleashed keeping is 
by 20% higher than under the leashed one (P<0.001), while their fatty tissue is on the contrary, but 
the qualitative indicator of the amount of protein is higher, which is a desirable factor for the 
production of beef. 
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Introduction. The production of beef depends significantly on providing the 

calves and young cattle with appropriate standards of keeping and feeding. At the 
same time, in the conditions of the reformed agricultural milk production enterprises, 
there are organizational, technological, and hygienic problems in obtaining the high 
quality beef from non-breed young cattle [1]. 

The industrial technology often limits some of animals’ natural needs. The 
intensive exploitation of animals leads to stressful situations, increases the animals’ 
sensitivity to the worsening of microclimate, changes in feeding, the animals’ 
constant rearrangements, etc. This is due to the fact that the industrial production 
technology expects cyclical processes and ongoing animal management (weighing, 
veterinary treatment, etc.), which is a precondition for the reproduction of 
microorganisms and the development of stress [5]. 

In order to improve the young cattle’s feeding and keeping close to natural and 
in accordance with hygienic requirements, it is necessary to constantly change the 
conditions leading to stress. The environmental conditions affect the level of farm 
animals’ viability in different ways [2]. 
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Setting the problem and its solution.  According to the materials of literary 
sources, it was found that it is expedient to consider the conditions of keeping in the 
production of beef, taking into account young cattle’s genetic inputs for meat 
productivity [2, 3, 4]. 

It is relevant to conduct the research in order to define the growth and 
development of non-breed young cattle under optimal conditions of keeping and 
feeding in accordance with genetic inputs. As a result of such research, new 
approaches to beef production will be identified, taking into account the use of 
modern technologies, conditions of keeping and the level of genetic inputs. 

The relevance of the research. The use of a group cage for the unleashed 
keeping of calves and young cattle up to 18 months of age allows animals to be kept 
under comfortable conditions, which is important for small farms. Therefore, the 
search for the increase in meat productivity of calves and young cattle was constantly 
carried out in different age periods [2, 3]. 

The aim and tasks of the research. In the current conditions, under a small 
productivity of dairy farms, non-breed young cattle make up 30-40%. 

From a scientific point of view, it is important to determine the expediency of 
leashed or unleashed keeping of bull calves of the Ukrainian black-speckled dairy 
breed and to define the energy value of the edible part of the carcass, as well as the 
energy value of bull calves of 6, 12, 18 months old kept for beef production. It is also 
important to forecast the market entry of veal and beef with the corresponding energy 
value having a consumer demand. 

Methods of the research.  The type of building of 12×72 m was chosen to 
conduct the research (non-breed bull calves of the Ukrainian black-speckled dairy 
breed were kept leashed in the first building, while they were kept unleashed in the 
second one). 

The growth of experimental bull calves was determined by individual weighing 
each month. The dynamics of live weight was determined at birth and at the ages of 
1, 3, 6, 12, 15 and 18 months. The daily average and relative gains of live weight (%) 
were determined by the indicators of live weight of bull calves. 

In order to identify the impact on the efficiency of beef production, the keeping 
with the best genetic inputs (under the origin) was studied: 80%, 70%, 60%, 50% of 
experimental bull calves under the leashed and unleashed keeping.  

Meat productivity was evaluated at the age of 6, 12 and 18 months. The 
slaughter of 4 heads from experimental and control groups was carried out under the 
technologies of meat processing enterprises, where the pre-slaughter live weight, kg,  
and the slaughter output, %, were determined. 

The energy value of the edible part of the carcass in the bull calves kept for 
beef production was evaluated at the age of 6, 12 and 18 months.  We determined the 
energy value of protein, fat, protein + fat, as well as of the whole meat carcass, the 



Аграрна наука                                    СТОРІНКА                                 Випуск 1(100) 
та харчові технології                      МОЛОДОГО ВЧЕНОГО                                   2018 

 
 

 
 

139 

internal fat and the edible carcass per one kilogram of pulp (under the leashed and 
unleashed keeping).  

The results of the research were processed by the methods of mathematical 
statistics using the MS Office Excel 2007 software. The average results were 
compared with the control group of animals, and the changes in the average results 
were considered statically probable at P<0.05*; P<0.01**; P<0.001***. 

Results of the research. The results of meat productivity in the bull calves 
kept at the age of 6 months indicate that it is possible to produce veal from non-breed 
young cattle at the age of 12 months. The results of the slaughter of bull calves of 18 
months old reveal the potential for the use of non-breed young cattle of the Ukrainian 
black-speckled dairy breed in the production of beef. 

The bull calves of the control group were kept  leashed from 1 to 18 months of 
age, and those of the experimental group were kept unleashed in the group cage. The 
assessment of meat productivity of four bull calves from  each experimental group 
was determined at the age of 6, 12 and 18 months. The slaughter was carried out 
under the technology of meat processing enterprises. According to the results of the 
control slaughters, the weight of the pair carcass, the internal fat and the slaughter 
indicators were determined (Table 1). 

Table 1 
Slaughter indicators in bull calves of the Ukrainian black-speckled dairy breed at 

the age of 6 months, n=4, (х± Sх) 
Groups Indicator control experiment 

Pre-slaughter live weight, kg 137,7±1,07 136,7±2,49 
Weight of the pair carcass, kg 65,3±0,78 64,7±1,25 
Carcass slaughter output, % 47,4±0,38 47,3±0,63 
Internal fat, kg 6,4±0,33 4,7±0,27** 
Slaughter weight, kg 71,7±0,95 69,4±1,18 
Slaughter output,% 52,0±0,54 50,7±0,70* 

 
From the data in Table 1 it can be seen that the weight of the pair carcass at the 

age of 6 months was 65.3 kg in the control group, while it was by 1% less in the 
experimental one (the difference is not probable). 

At the same time significant differences were found as for the internal fat 
depending on the keeping conditions of bull calves. Thus, the bull calves, which were 
kept leashed for up to 6 months had 6.4 kg of internal fat, while the bull calves under 
the unleashed keeping – by 26.6% less (the difference is probable at P <0.01) . 

Such an advantage as for the lower accumulation of adipose tissue is natural in the 
bull calves of the Ukrainian black-speckled dairy breed, which were kept unleashed in the 
group cage compared with the animals keeping leashed. The constant movement of calves 
within the group cage created a small motion, which allowed accelerating the oxidation-
reducing processes. As a result, the bull calves under the unleashed keeping for up to 6 
months lost less energy of feed for the accumulation of adipose tissue. 
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Then, it was found that such significant differences in the gains of internal fat in 
the bull calves between the experimental groups led to a difference in the slaughter 
weight and output. The slaughter output of bull calves (leashed keeping) was 52.0% at 
the age of 6 months, while it was 50.76% in the bull calves under the unleashed 
keeping (the difference is probable at P<0.05). 

Thus, the keeping of bull calves under the genetic characteristics at the age of 6 
months allows to get about 70 kg of veal (slaughter weight) from each head. The 
conditions of keeping (leashed or unleashed) to the age of 6 months do not have a 
significant effect on the calves. The factor of keeping conditions was not manifested in 
the bull calves that were kept for the production of beef. 

The slaughter indicators in the bull calves of the Ukrainian black-speckled dairy 
breed at the age of 12 months are given in Table 2.  

Table 2 
Slaughter indicators in bull calves of the Ukrainian black-speckled dairy breed at 

the age of 12 months, n=4, х±Sх 
Groups Indicator control experiment 

Pre-slaughter live weight, kg 250,0±4,74 267,7±3,38* 
Weight of the pair carcass, kg 126,1±4,30 142,30±1,99** 
Carcass slaughter output, % 50,4±0,79 53,1±0,17 
Internal fat, kg 7,8±0,44 5,4±0,28** 
Slaughter weight, kg 133,9±4,12 147,7±1,71* 
Slaughter output, % 53,5±0,61 55,2±0,15* 

 
From the data in Table 2 it can be seen that the weight of the pair carcass was on 

average 142.3 kg in the experimental group that is by 12.8% more than that of the bull 
calves in the control. The pre-slaughter weight is by 7.08% and the weight of the pair 
carcass by 12.8% higher. As a result, the carcass slaughter output in the bull calves of 
the experimental group was 53.1% (the difference is probable at P<0.05 compared 
with the control). 

The advantage in the accumulation of adipose tissue continued under the leashed 
keeping. We obtained 7.8 kg of internal fat from each leashed non-breed bull calve and 
5.4 kg from each animal in the group cages (the difference is probable at P<0.01 
compared with the control group). 

The investigation of slaughtering results in the bull calves kept for beef 
production by the age of 12 months shows that 134-148 kg of slaughter weight can be 
obtained from each non-breed bull calve of the Ukrainian black-speckled dairy breed. 
But to increase the production of beef, it is desirable to choose an unleashed keeping, 
because the energy consumption of feed for the accumulation of internal fat is less 
desirable than the increase in the weight of the pair carcass. 

When the bull calves reached the age of 18 months, the ones lagging behind in 
their growth were taken again and the slaughter was carried out (Table 3). 
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Table 3 
Slaughter indicators in bull calves of the Ukrainian black-speckled dairy breed at 

the age of 18 months, n=4, х±Sх 
Groups Показники control experiment 

Pre-slaughter live weight, kg 374,7±4,51 412,2±4,36*** 
Weight of the pair carcass, kg 191,7±5,05 232,5±2,20*** 
Carcass slaughter output, % 51,1±1,00 56,4±0,70** 
Internal fat, kg 18,1±0,75 11,4±0,74*** 
Slaughter weight, kg 209,8±4,63 243,9±2,34*** 
Slaughter output, % 56,0±0,85 59,2±0,52* 

 

From Table 3 it is evident that under the leashed keeping the weight of the pair 
carcass in the bull calves of the Ukrainian black-speckled dairy breed up to 18 months 
was by 40.8 kg less than in those that were kept unleashed; the difference is probable 
at P≤0.001. As a result, the carcass slaughter output in the bull calves of the 
experimental group was by 5.3% higher (P <0.01). 

The advantage in the accumulation of internal fat in the bull calves under the 
leashed keeping was in the lack of movement leading to an increase in adipose tissue. 
So, on average, the internal fat was 18.1 kg. It is not only by 6.7 kg more compared 
with unleashed keeping, but also by 10.3 kg more than at the age of 12 months. At the 
same time, the difference between the internal fat in the bull calves of 12 and 18 
months old, which were kept in the group cages, was only 6 kg. 

Such differences in the internal fat between the bull calves of the control and 
experimental groups reduced the difference in the total slaughter weight (34.1 kg, 
P<0.001), while in the slaughter output – only 3.2%; the difference is probable at P<0.05. 

The keeping of bull calves of the Ukrainian black-speckled dairy breed for the 
production of beef showed that at the age of 6 months, 1 kg of pulp contains 2.4 MJ or 
2400 kJ or 2400000 J of protein, corresponding to 573.1 kcal. 

1 kg of pulp contains 3.7 MJ of fat, which is equal to 883.6 kcal. Thus, 1 kg of 
pulp contains 6.1 MJ or 1456.7 kcal (control group). At the same time, 1 kg of pulp in 
the bull calves of the experimental group kept for beef production contained 2.93 MJ 
of protein and 1.79 MJ of fat (Table 4). 

Table 4 
Energy value of the edible carcass in the bull calves of 6 months old kept for the 

production of beef, MJ, n=4, х±Sх 
Groups Indicator control experimental On average  

Energy value in 1 kg of pulp:    
Protein 2,40±0,06 2,93±0,06*** 2,65 
Fat 3,70±0,32 1,79±0,32*** 2,75 
Protein and fat together 6,10±0,26 4,72±0,10*** 5,41 
Energy value of the whole carcass pulp  276,3±17,28 217,1±17,11* 246,7 
Energy value of internal fat 66,2±5,51 46,7±3,68* 56,4 
Energy value of the edible carcass  342,5±17,71 263,8±17,32* 303,1 
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The data in Table 4 show that the pulp for its protein energy value in the 
experimental group exceeded by 22.1% that one in the control group (the difference is 
probable at P<0.001). 

The energy value of the bull calves’ carcasses in the experimental group as for 
the fatty pulp was by 51.6% lower than that of the bull calves at the age of 6 months in 
the control group (the difference is probable at P<0.001). 

The total amount of the protein and fatty pulp energy value at the age of 6 
months was by 22.7% higher than in those bull calves, which were kept leashed in 
comparison with unleashed. 

The total amount of energy in the carcass pulp in bull calves of the control group 
at the age of 6 months reached 276.3 MJ, and it was 217.1 MJ in those of the 
experimental one. The difference is probable at P≤0.05 in favor of leashed keeping. 

Similar data are obtained as for the total amount of energy in 1 kg of carcass 
pulp in the bull calves under leashed and unleashed keeping, where the advantage was 
minimal in the bull calves of 12 months old kept for the production of beef, so the 
probable difference was at the level P <0.05 (Table 5) 

Table 5 
Energy value of the edible carcass in the bull calves of 12 months old kept for the 

production of beef, MJ, n=4, Х±Sх 
Groups Indicator control experimental On average 

Energy value in 1 kg of pulp:    
Protein 2,6±0,12 3,1±0,10* 2,85 
Fat 4,7±0,33 3,0±0,47* 3,85 
Protein and fat together 7,3±0,35 6,1±0,11* 6,70 
Energy value of the whole carcass pulp  611,7±38,67 616,1±51,37 613,9 
Energy value of internal fat 416,6±14,29 295,9±12,36*** 356,2 
Energy value of the edible carcass  1028,3±47,31 912,0±53,9 970,1 

 
At the same time, the significant difference as for the output of protein and fat 

energy in the bull calves of 12 months old kept for the production of beef under 
different ways of keeping is not determined. 

The bull calves of the control group accumulated 416.6 MJ of internal fat, while 
their analogues by age and breed of the experimental group – by 29% less (P<0.001). 

As a result, at the age of 12 months there was no energy value of the edible 
carcass in the bull calves of the Ukrainian black-speckled dairy breed. 

At the age of 18 months the slaughter of bull calves of the Ukrainian black-
speckled dairy breed showed that the protein energy value in 1 kg of carcass pulp was 
by 20% higher in the bull calves of the experimental group. 

Thus, the accumulation of energy in the form of a protein was significantly 
higher under the unleashed keeping of the bull calves than under the leashed one. The 
difference is probable at P≤0.001. 
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The second component of the edible carcass is fat. The pulp of beef with an 
appropriate amount of fat is always valued by meat buyers (Table 6). 

Table 6 
Energy value of the edible carcass in the bull calves of 18 months old kept for the 

production of beef, MJ, n=4,  Х ± Sх 
Groups Indicator control experimental On average 

Energy value in 1 kg of pulp:    
Protein 3,0±0,10 3,6±0,22*** 3,3 
Fat 7,4±0,86 4,2±0,64* 5,8 
Protein and fat together 10,4±0,77 7,8±0,76* 9,1 
Energy value of the whole carcass pulp  1307±96,4 1311±88,0 1309 
Energy value of internal fat 849±46,9 627±80,2* 738 
Energy value of the edible carcass  2156±128,1 1938±136,7 2047 

 
Therefore, the presence of adipose tissue in 1 kg of pulp in the control group of 

bull calves in the amount of 7.4 MJ not only has the energy value, but also forms the 
nutritional quality of beef. The pulp of 18-month-old bull calves of the Ukrainian 
black-speckled dairy breed under the unleashed keeping contains a slightly less fat 
(4.2 MJ/kg), which is probably less at P<0.05, than of those under the leashed 
keeping. 

As a result, even with different pulp output, the energy value of the whole 
carcass pulp in the bull calves of 18 months of age, under the leashed and unleashed 
keeping, was practically the same – 1307 and 1311 MJ. 

Even taking into account the energy of internal fat, where the bull calves, 
which were kept leashed, had the fat energy by 35.4% more than those kept 
unleashed, a probable difference in the energy value of the edible carcass in the bull 
calves under the unleashed keeping was not determined. It is due to more protein, 
which is a more desirable factor for beef market. 

Conclusions. 1. The effect of zoo-hygienic conditions under the unleashed 
keeping of non-breed young cattle of the Ukrainian black-speckled dairy breed, 
taking into account their genetic inputs, on meat productivity and its energy value is 
the confirmation of high economic efficiency. 

2. It is proved that it is advisable to keep the best genotypes in order to extent 
the period of growth and fattening of young cattle by the age of 18 months, while the 
keeping of bull calves is 50%. As a result, the live weight at the age of 18 months 
under the leashed keeping is 372.6 kg, while it is 482.3 kg under the unleashed one. 
The average daily gains of live weight under the advanced technology compared with 
the current one are by 31.6% (with 60% kept) and by 33.6% (with 50% kept) higher. 

3. The energy value of 1 kg of the edible carcass in the bull calves kept for the 
production of beef showed that at the age of 18 months the protein energy value in 
the slaughtered animals of the Ukrainian black-speckled dairy breed under the 
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unleashed keeping will be by 20% higher than under the leashed one (P<0.001), 
while their fatty tissue will be on the contrary higher under the leashed keeping, but 
under the unleashed one the quality of beef is better due to the higher amount of  
protein, which is a desirable factor for beef market. 
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АННОТАЦІЯ 
ЕНЕРГЕТИЧНА ОЦІНКА М’ЯСНОЇ ПРОДУКТИВНОСТІ НАДРЕМОНТНИХ БИЧКІВ 

УКРАЇНСЬКОЇ ЧОРНО-РЯБОЇ МОЛОЧНОЇ ПОРОДИ 
 
Гончар Л.А., магістр 
e-mail: lesyunya.gonchar@gmail.com 
Вінницький національний аграрний університет 

 
Дослідженням встановлено, що за умов утримання надремонтних бичків за 

прив’язного та безприв’язного способів підвищено прирости живої маси: за прив’язного 
бички досягли у 18-місячному віці 328,9 кг, при середньодобових приростах - 612 г за добу, 
відносному приросту 19,4%, а їх аналоги – 454,3 кг, 877 г, 20,9%, відповідно. 

Доведено, що за прив’язного утримання жива маса у 18-місячному віці - 372,6 кг, а за 
безприв’язного – 482,3 кг. Середньодобові прирости живої маси за вдосконаленою 
технологією у порівнянні із діючою вищі на 31,6% (при 60% збережених) та на 33,6% (при 
50% збережених). 

Енергетична цінність їстівної частини туші збережених для виробництва яловичини 
бичків у 18-місячному віці української чорно-рябої молочної породи в 1 кг м’ясної туші за 
безприв’язного утримання більша на 20%, ніж за прив’язного (Р<0,001), а жирова тканина 
навпаки, але якісний показник за кількістю білка є вищим, що є бажаним фактором для 
виробництва яловичини. 

Ключові слова: яловичина, худоба, бички, порода, цінність, виробництво, енергія, 
утримання, жива маса 
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Установлено, что в условиях содержания надремонтных бычков, используя привязной 

и беспривязной способы, повысились приросты живой массы: при привязном – бычки 
достигли в 18-месячном возрасте - 328,9 кг, при среднесуточных приростах 612 г за сутки, 
относительном приросте 19,4%, а их аналоги – 454,3 кг, 877 г, 20,9%, соответственно.  

Доказано, что при привязном содержании живая масса в 18-месячном возрасте  
372,6 кг, а при беспривязном – 482,3 кг. Среднесуточные приросты живой массы по 
усовершенствованной технологии по сравнению с действующей выше на 31,6% (при 60% 
сохраненных) и на 33,6% (при 50% сохранившихся).  

Ключевые слова: говядина, скот, бычки, порода, ценность, производство, энергия, 
содержание, живая масса 
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