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Production efficiency of three fattening systems for Black and White male calves 

1 2 3R. Otuzbirov *, R. Kalev , Zh. Gergovska

1Department of Management, Faculty of Economics, Trakia University, 6000 Stara Zagora, Bulgaria
2Complex Experimental Station, 7700 Targovishte, Bulgaria
3Department of Animal Science, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. Two group production experiments were carried out with a total number of 24 Black and White male calves. The animals were divided in three groups 
with 8 calves in each depending on the housing and feeding conditions: free indoor housing in box (group І), housing in tie stalls (group ІІІ) and a combination of 
a grazing period with an free indoor housing in box period (group II). The following economic traits were recorded: sales price of calves, costs of used feeds, 
labor costs, other costs, income from sold fattened calves. On this basis, the cost price and profit for 1 kg weight gain and 1 kg live weight were calculated. 
Fattening calves indoor in tie stalls resulted in the highest average daily weight gain and attainment of slaughter weight within the shortest period. This fattening 
system has however generated the highest costs – mainly for feed and was consequently related to the highest cost price per kg weight gain. The lowest weight 
gain was observed in combined pasture-rearing and indoor finishing, which reflected in prolonged total duration of fattening. At the same time, this system was 
characterized with low feed costs, hence the lowest cost price per 1 kg weight gain and live weight and respectively, with the highest profit. 

Keywords: fattening, cost price, profit, male calves
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stall and combined with grazing season, had the highest efficiency. Introduction

In our country, the production of beef during the last 10–20 
years has been based mainly on the fattening of dairy calves not Material and methods
used for breeding. During the last few years, the interest in raising 
cattle increased. The number of beef cattle farms has increased by Two group production experiments were carried out with a total 
2% in 2010, and the cattle population – by 17% (Ministry of number of 24 Black and White male calves – one in the Experimental 
Agriculture and Forestry, 2011). Although the trend is positive, it is unit of the Strandzha Sakar Complex Experimental Agricultural 
rather slow so the main source of beef at a national scale are dairy Station (Sredets, Bourgas region) and the other in the Complex 
cattle and among them, with the highest relative share (> 70%) – Experimental Station in Targovishte. The animals were divided in 
those of the Black and White breed. Regardless of the tendency for three groups, each one consisting of 8 calves, as followed:
increased share of beef cattle breeds, the meat produce in 2010 was Group І – free indoor housing in box. The calves were reared in 
lower compared to 2008 and 2009 by 1.1% and 10.1% respectively 2groups indoors. The indoor area per animal was 6 m . Animals were 
(Agro statistics, 2011). Despite the well-developed beef cattle 2 also provided with a walking yard with an area of 6 m per animal. 
industry in some European countries, a certain increase in the 

During the entire fattening period, the calves received a total mix 
number of fattened dairy calves is observed due to the quota system 

ration (Table 1). 
introduction. The number of male dairy calves in Ireland has 

Group IІ – combined fattening system. The calves grazed on a 
substantially increased from 200 000 in 2007 to 320 000 in 2010 and 

pasture in the spring and returned to the barn in the autumn. The stay 
will probably increase to 400 000 in 2020 due to dairy herds' 

on the pasture was 24-hour, without supplemental feeding. Up to the 
expansion (French, 2010). All the above predetermines an interest in 

end of the grazing period, calves attained a live weight of 317.38 kg 
possible opportunities for a more efficient production of Black-and-

with 0.622 kg average daily gain. After their return from the pasture, 
white slaughter cattle on an international scale (Barton et al., 2003; 

the calves' fattening was finished indoors to a slaughter weight >450 
Gunes et al., 2001; Kelly and Crosson, 2010; Lee et al., 2009; 

kg. The average duration of the indoor finishing period was 142.5 
Mundan et al., 2012).

days. During that time, the calves were fed and housed as those 
The efficiency of fattening beef cattle depends on some major 

from group I. 
factors. A number of researchers reported the effect of initial 

Group ІІІ – housing in tie stalls. Calves were reared in tie stalls 
fattening age and live weight (Koc and Akman, 2003; Yerturk et al., 

during the entire fattening period and fed a total mix ration.
2011), the type of ration and ratios of different feed ingredients 

The calves from all groups were 8–11 months of age and with 
(Djurbinev et al., 2001), the fattening system (Stoykov et al., 2006) 

live body weight 200–230 kg at the beginning of fattening. They were 
etc. The system of fattening has a direct influence not only on the 

allowed one month adaptation before the fattening started, during 
economic traits during the fattening period, but also on slaughter 

which they received the same feeds as during fattening. The 
carcass and meat quality (Jurie et al., 1998; Sinivirsky et al., 1986). 

fattening ended at attaining a slaughter weight of > 450 kg, but at a 
The aim of the study was to investigate which of the three most 

different age according to the specific production system used. 
common fattening systems of male calves in Bulgaria – free-stall, tie-

The live weight of animals was recorded at the start of the 
* e-mail: otuzbirov@uni-sz.bg
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Table 2. Main fattening traits for the three groups of calves 

The differences among the groups, indicated by the same letters for each trait, are statistically significant at P<0.05

Initial age of fattening, days

Initial live weight of fattening, kg

Live weight by the end of fattening, kg

Age by the end of fattening, days

Period of fattening, days

Absolute weight gain, kg

Average daily weight gain, kg

8

8

8

8

8

8

8

а334.38 ± 5.70

211.75 ± 6.06
a460.13 ± 7.89
a624.50 ± 4.84
a290.13 ± 3.33

248.38 ± 5.92
b0.856 ± 0.019

а334.63 ± 5.47

234.63 ± 9.302
b474.50 ± 8.25
b641.13 ± 6.84
ab306.50 ± 4.91

239.88 ± 7.42
a0.787 ± 0.031

а334.63 ± 5.47

234.63 ± 9.302
b474.50 ± 8.25
b641.13 ± 6.84
ab306.50 ± 4.91

239.88 ± 7.42
a0.787 ± 0.031

Parameter n

Fattening system

Group І
Free indoor

Mean ± SEM

Group ІІ
Combined

Mean ± SEM

Group ІІІ
Tie stall

Mean ± SEM

Table 1. Composition and nutritional value of 1 kg total mix ration

* Standard compound feed for ruminants with 12.5% protein, the major part of which comes from sunflower meal;
** The addition of NaOH to the TMR increased the energy value of straw

Feeds kg DM kg Growth FU IDP g Са g Р g

Protein bioconcentrate mix

CF 12.5*

Wheat straw

Total:

0.09

0.40

0.50

1.00

0.08

0.35

0.43

0.86

0.06

0.42

0.25**

0.73

20.34

35.58

5.00

60.92

1.09

3.05

1.45

5.59

0.94

3.08

0.45

4.47
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experiment, during the fattening period on a monthly basis and at the Results and discussion
end of fattening. In the course of the entire fattening period (groups I 
and III), and during the indoor finishing of group II, the feed The investigated three fattening systems are the most 
expenditure was controlled. commonly used on a national scale. Finishing on pastures is usually 

Throughout the experiment, the following economic traits were practiced in regions, with enough land unsuitable for crop 
determined in the three groups: initial cost of calves, costs of feeds, production, e.g. semi-mountainous and mountainous regions. For 
labor costs, other costs (diseases prevention and treatment, water, efficient pasture rearing without supplemental feeding, calves 
electricity, fuel, transport, depreciation costs, administrative costs should be older than 7–8 months of age. Usually, the grass feeding 
etc.), and income from sold fattened calves. On this basis, the cost season begins in the spring (April–May) depending on the specific 
price and profit from 1 kg weight gain and 1 kg live weight were climatic conditions and ends in October. For this period, calves could 
calculated. Economic traits were calculated in conventional relative not attain a very high live body weight and should be finished 
units (RU) because of the disproportion between prices at the time indoors, if the aim is to sell them at a higher price. Calves fattened 
the experiment was conducted and current prices. Thus, the sales indoors could be housed either in free stalls (in groups) or in tie stalls. 
price of 1 kg live weight for cattle over 150 kg was defined as one The latter is always done in closed barns. That is why, in order to 
relative unit, i.e. 1.00 RU = 2.86 BGN. All other prices and costs were compare free with tie stalls rearing closed facilities were used. 
presented as percentage of the baseline price. The initial age of the three groups of calves was about 11 

For basic statistical processing of data and calculation of main months for groups I and II and 9 months for group III, the difference 
parameters, the respective modules of MS EXCEL and STATISTICA being statistically significant (P<0.05). The groups were relatively 
StatSoft software packages were used. balanced with respect to initial live weights, from 211,75 to 234,63 

The effect of factors was evaluated using the following model: kg, with statistically insignificant inter-group differences.The goal of 
Y  =  μ +  S + LW + eijk i j ijk fattening was to attain a live weight of over 450 kg. It was realized for 
where Y  is the dependent variable (average daily weight gain, ijk different fattening period durations in each of the three systems. The 

production costs and revenues from 1 kg weight gain and live shortest duration of fattening and the lowest age of animals by its 
weight); μ – population mean; S – fixed effect of fattening system; i end were observed in calves reared in tie stalls – group ІІІ  246.5 
LW – fixed effect of live weight at beginning of fattening; e  – the j ijk days and 526.75 days, respectively, with statistically significant 
random  residual effect. differences vs the other two groups (P<0.05). The highest duration of 

For better approximation, the effect of live weight of calves at the fattening period was observed in calves from group II, which 
the beginning of fattening was included in the evaluation model in the attained the desired live weight at the greatest slaughter age – 306.5 
following classes: <200 kg; 201 – 220 kg; 221 – 240 kg and >241 kg. and 641.13 days (P<0.05 vs both groups I and III). The calves from 
Data were analysed using the LSMLMW software (Harvey, 1990). this group, however, exhibited the lowest absolute and average daily 
For each model, through analysis of variance (ANOVA) the least weight gain over the fattening period – 239.88 kg and 0.787 kg. The 
square means (LSM) were derived for each class of fixed factors. highest average daily gain was observed in calves housed in tie 
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stalls (group ІІІ) – 0.976 kg. The differences among the groups were for pasture rearing. The costs for purchase of calves from the other 2 
statistically significant at P<0.05. The lower average daily weight groups were similar – 155.42 and 157.63 RU. Feed costs were also 
gain in calves from group I vs group III was most probably due to the considerably different among groups. The lowest feed costs were 
fact that animals were allowed more free movement and energy made for fattening of calves from group II – 84.23 RU, due to feeding 
expenditure in the yards adjacent to the rearing premise. on grass during the summer season. In this group, costs were mostly 

The primary fattening trait was the average daily weight gain, related to the indoor finishing after the grazing period. The highest 
and influencing factors included in our study were the initial age at feed costs were in group III – 144.02 RU. Total fattening costs were 
the beginning of fattening and the fattening system. The analysis of the lowest in the combined fattening system (group ІІ): 130.06 RU, 
variance showed a significant effect of the fattening system (P<0.01) on the account of lowest feed costs. The highest total costs were 
(Table 3). The initial live weight of calves had no substantial effect on made for fattening calves in tie stalls (group III) – 189.68 RU. The 
the average daily weight gain throughout the fattening period. amount of these costs reflected both on the costs for production of 1 
Similar results are discussed by other researchers. Yerturk et al. kg weight gain and 1 kg live weight. 
(2001) observed that the fattening of male Holstein-Friesian crosses Table 5 presents the results from the analysis of variance of 
with a different initial live weight did not result in any significant effects of fattening system and initial live weight of fattening on cost 
difference in average daily weight gain and slaughter yield. The price for 1 kg weight gain and 1 kg live weight. The fattening system 
animals with lower initial body weight, however, exhibited better feed had a substantial impact on cost price indices (P<0.01 and P<0.05), 
conversion due to the earlier period of growth. Chladek et al. (2001) but not the initial live weight of fattening. Figure 1 presents the least 
reported that young Holstein bulls reared freely during the fattening square means (LS means) of costs price for 1 kg weight gain and 1 
period showed a higher daily weight gain by 31 g and a higher kg live weight per groups. The lowest costs price of both parameters 
absolute weight gain by 4.2 kg compared to their mates reared in tie were detected in calves from group II, with statistically significant 
stalls. differences vs the other two groups. Also, this group exhibited a 

Table 4 presents the average costs for purchase of calves and slightly higher difference between costs price of 1 kg weight gain and 
for fattening. Significant differences between groups were observed 1 kg live weight compared to other groups. This is due to the rather 
in initial costs of calves, due to the different initial live weight. The higher initial costs for purchasing calves and the lowest feed costs. 
highest initial costs were made for calves included in the combined The difference in costs price of both parameters was insignificant in 

group III; the respective cost values being the highest. 
The total income from sales of fattened calves was the highest 

in those housed in tie stalls (group ІІІ), and the lowest – in those 
reared in group indoor box groups (group I) but the differences were 
not significant (Table 4). The profit from one calf is however very 
different among the groups (Table 4). The highest profit/calf was 
achieved in group II – 214.13 RU, followed by group III with 184.94 
RU and group I with 178.34 RU, although the differences were 
statistically insignificant.  

Both investigated factors did not have a substantial effect on the 
profit from 1 kg weight gain (Table 6), but initial live weight of 
fattening had a statistically significant influence on profit from 1 kg 
live weight due to the difference in initial purchase prices of animals. 
The highest profit from 1 kg weight gain and 1 kg live weight was 
obtained from calves fattened in the combined fattening system 
(group ІІ - Figure. 2). The profit from 1 kg weight gain is considerably group – 172.21 RU, which were statistically significant vs the other 
higher as compared to both other groups, but the difference between two groups (P<0.05). The intention was to have slightly older calves 
the profits from 1 kg live weight was small due to the higher initial live 

Table 3. Analysis of variance of studied factors on average
daily gain 

Level of significance:
* – P<0.05; ** – P<0.01; *** – P<0.001 

Sources of variance

Degrees

of freedom

(n – 1)

Average daily

weight gain

F            P

Total of the model

μu - y μ

Fattening system

Initial live weight of fattening

24

1

2

3

4.96

0.252

9.878

0.977

**

-

**

-

Table 4. Statistical data for average costs according to the fattening system (relative units)

The differences among the groups, indicated by the same letters for each trait, are statistically significant at P<0.05

Parameter

Initial cost of a calf 

Labor and other costs

Feed costs

Total fattening costs

Total income from a calf 

Revenue from a calf

8

8

8

8

а42.72 ± 0.46

a155.42 ± 4.44

a117.61 ± 1.34
a160.33 ± 1.49

494.09 ± 21.48

178.34 ± 20.54

a172.21 ± 6.83

a84.23 ± 1.77
a130.06 ± 2.43

516.39 ± 21.77

214.13 ± 26.32

b302.27 ± 6.81

а45.82 ± 0.659

n

Fattening system

Group І
Free indoor

Mean ± SEM

Group ІІ
Combined

Mean ± SEM
a157.63 ± 3.73

а45.65 ± 1.043
a144.02 ± 5.03
a189.68 ± 4.91

532.24 ± 20.98

184.94 ± 18.45

аb347.30 ± 7.38

Group ІІІ
Tie stall

Mean ± SEM

Total fattening costs including the
initial cost of the calf 

8
а315.76 ± 4.10
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Table 6. Analysis of variance of studied factors on profit from 1 kg weight gain and 1 kg live weight 

Sources of variance
Degrees of freedom

(n – 1)

Profit from 1 kg weight gain

F            P

Profit from 1 kg live weight

F            P

Level of significance:  * – P<0.05;  ** – P<0.01;  *** – P<0.001 

Total of the model

μu - y μ

Fattening system

Initial live weight of fattening

24

1

2

3

1.453

0.540

0.233

2.422

-

-

-

-

2.817

0.661

0.129

3.570

-

-

-

*
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weight and respective higher purchase costs. For the other two Conclusion
groups, the differences in these parameters were small, with higher 
profit /calf in the group reared in tie stalls. The indoor fattening of bull calves resulted in highest average 

O`Riordan and Keane (2010) outlined that the long grazing daily weight gain and attainment of live slaughter weight over the 
season and well-grown calves at the beginning of the finishing shortest period of time. This fattening system was however 
period, requiring only a short indoor rearing was the most profitable  characterized with the highest costs, mainly for feeds and 
system for beef production from young Holstein bulls in Ireland. The consequently, the highest cost price for 1 kg weight gain.
system was recommended as efficient with finishing at 500 kg live The lowest weight gain was recorded in calves fattening on 
weight. This supposes about 1 kg average daily weight gain during pasture and finished indoors, as the fattening period was prolonged. 
the finishing period. The system allowed for an efficient production of Despite the lowest fattening traits, this fattening system was related 
fattened male calves which could be realized 50:50% in SEUROP to the lowest production costs due to low feed costs and thus, to 
classes R and O. Kelly and Crosson (2010) reported that the lowest costs price for 1 kg weight gain and 1 kg live weight and the 
combined fattening system of young Holstein bulls allowed for highest profit. 
increased number of cattle per ha and thus, for higher gross profit 
rate of the farm. Holstein bulls fattened up to 15 months of age after 
grazing for one season could generate a gross profit rate of over 950 

ReferencesEUR/ha at current Ireland market prices.

Agro statistics, 2011. Activities of red meat slaughterhouses and 

Table 5. Analysis of variance of studied factors on costs price of 1 kg weight gain and live weight gain.

Sources of variance
Degrees of freedom

(n – 1)

Costs price of 1 kg weight gain 

F            P

Costs price of 1 kg live weight

F            P

Level of significance:  * – P<0.05;  ** – P<0.01;  *** – P<0.001 

Total of the model

μu - y μ

Fattening system

Initial live weight of fattening

24

1

2

3

11.761

0.255

6.946

3.119

***

–

**

–

8.934

0.144

5.107

2.512

***

–

*

–
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