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Abstract 

 

Purpose of this study was to determine effect of initial weight on beef cattle performance, cost 

and profitability in beef cattle farms in Afyon province. Data were obtained by conducting a 

questionnaire with 100 beef cattle farms selected by stratified random sampling method.  Beef 

cattle farms were divided into three groups according to initial weights and were analyzed 

accordingly. Average daily gain, carcass weight and dressing increased with increasing initial 

weight.  It was found that with increasing initial weight, cost of 1 kg liveweight and carcass 

decreased, 1 kg liveweight gain increased. Production cost and net profit increased with 

increasing initial weight. Production cost for light, medium, and heavy groups were 2 054.71, 

2 208.64 and 2 354.40 TL, respectively, whereas net profit was -78.59 TL, 36.83 TL and 

197.77 TL, respectively.  When average profit of light, intermediate and heavy groups were 

considered, it was found that profit was not enough to sustain a farm household’s living.  In 

the study area cost and sale price of 1 kg carcass were close to each other thus discrepancy 

between these two prices defined as profit margin was small. 
 

Keywords: Beef cattle. Initial Weight. Performance. Cost. Profitability. 

 

1. Introduction 

 

Beef cattle production is an important branch of animal production and it has been 

contributing to Turkish economy with its value added products and employement opportunies. 

According to 2015 data, beef constituted % 88.31 of total red meat production (TUIK, 2016).  
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Beef cattle production has an economically important place in Afyon’s gross product. 

Afyon is ranked in first three provinces in terms of beef cattle production. According to 2016 

data, total red meat production in Afyon was 14375 tonnes and 95 % of this was beef (TUIK, 

2016).  Afyon has an advantage of being in the intersection of roads connecting cities and thus 

has easier access to market beef to other cities. As a result of an industry based on beef cattle 

production, beef cattle husbandry thrived in Afyon.   

In order to increase the profitability of beef cattle production, production efficiency 

and marketing time should be taken into consideration.  Initial weight is one of the factors 

affecting beef cattle performance and profitability (Koknaroglu et al. 2005). Lighter and 

younger cattle have better feed efficiency, deposit more protein and less fat. Since fat 

synthesis is costlier than protein synthesis and it is more difficult to market fat, lighter cattle 

should be preferred for beef production (Ralston et al. 1970).  

Purpose of this study was to determine effect of initial weight on beef cattle 

performance and profitability. In the study, performance, production cost, gross, net and 

relative return are examined and were compared in terms of intial weights. 

 

2. Materials and Methods 

 

Primary information obtained from beef cattle producers in Afyon, Bolvadin, Suhut, 

Cay, Dinar, Sinanpasa and Ihsaniye districts by face to face questionnaire constituted the data 

of the study. In addition to these, similar studies, conducted by other institutions and 

researchers, were also utilized.  

The study was conducted in 2005 and spanned the production year of the mentioned 

time.  Based on personal interviews with staff of the Ministry of Agriculture branch in Afyon, 

23 villages in Afyon province, Bolvadin, Suhut, Cay, Dinar, Sinanpasa and Ihsaniye districts 

that were involved in intensive beef production were selected to conduct the questionnaire on.  

Beef producers in these villages that met the research criteria constituted the population 

sample.  

Districts chosen for the research purpose made 81.7% of the beef cattle population in 

Afyon province (MARA, 2004) and thus the sample size represented the population size. The 

Neyman method of stratified random sampling was used to select beef farms for the 

questionnaire (Yamane, 1967). Sample size was determined by using equation 1. 
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Using equation 1, sample size that would represent population was found as 91.  Since 

it was thought that some questionnaires would have missing or wrong information, number of 

questionnaires was increased to 104. Of the 104 farms 4 had misinformation and did not 

qualify for analyses, thus 100 farms were used for study.  

The producers that questionnaire was conducted were randomly chosen. Since there 

was variation among farms in terms of cattle number, stratification by farms size was 

conducted to homogenize the population. Accordingly, considering the farm animal 

population and frequency distribution, farms were divided into three groups. 

In distribution of farms to groups, equation 3 was used (Yamane, 1967). 
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where 

nh = is sample size for each group 

n = sample size 
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Distribution of population by groups and number of farms by groups are given in 

Table 1. 

 

Table 1: Distribution of farms by farm groups and the number of farms in each group 

Number of 

cattle for 

farm groups 

X  Nh Sh Nh*Sh Sh
2 

Nh*Sh
2 

Number of 

farms (nh) 

Spare 

questionn

aire  

Total 

5-10 6.9 647 1.70 1099.90 2.89 1869.83 30 3 33 

11-25 15.5 324 4.14 1341.36 17.14 5553.36 37 4 41 

26+ 36.2 93 9.59 891.87 91.97 8553.21 24 2 26 

Total  1064  3333.13  15976.40 91 9 100 

Average 11.97 - - - - - - - - 

 

Depreciation for building, machinery was calculated. Depreciation rates were 2, 4, 1.5, 

5 and 25 % for concrete buildings, mud brick and wood buildings, stone buildings, capital for 

machinery, and small tools, respectively (Erkus et al. 1995; Esengun, 2002).  

Since end of the year values were considered for machinery and building, real interest 

rates calculated in equation 4 were used (Kadlec 1985).  
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 i : real interest rate 

 r : nominal interest rate  

 f : inflation rate (wholesale price index) 

 

In period during which questionnaire was conducted, annual nominal interest was 14 

% and inflation rate was 4.26 % and thus real interest rate was found to be as 9.3 %.  Since 

some farms in the sample have both crop production and beef cattle, fixed and some variable 

costs for machinery were common costs for those production branches. The distribution of 

common cost between crop production and beef cattle branch was evaluated based on 

machinery use ratio between beef cattle and crop production. Management expense was 

assumed to be 3 % of variable costs. When calculating equivalence of labor cost for family 

work, wage rate for hired worker was taken as base (Kıral et al., 1999).  Production cost is 
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spread throughout the feeding period, thus interest rate for production cost throughout the 

feeding period should be considered. This interest is called revolving fund interest and reflects 

the opportunity cost of capital invested for production. Revolving fund interest was taken as 

half the interest rate (9 %) applied by Turkish Republic Agricultural Bank to variable costs for 

beef cattle production credits (Sayılı and Esengün, 2002). Equations 5, 6, 7 were used to 

calculate production cost for 1 kg of liveweight, liveweight gain and carcass, respectively 

(Kıral et al. 1999). 

 

 

 kgweightFinal

salemanuretproductionTotal
liveweightkgfortoduction




cos
1cosPr  

 
 kggainLiveweight

salemanurepricepurchasecattleexcludingtproductionTotal
gainliveweightkgfortoduction




cos
1cosPr
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salemanurepricepurchasecattleincludingtproductionTotal
carcasskgfortoduction




cos
1cosPr

  

Revenue from carcass and manure sale constituted gross product value. By subtracting 

variable costs and production cost from gross product value gross profit and net profit were 

obtained respectively. Relative return was calculated by dividing gross product value to total 

production costs (Rehber 1993; Erkus et. al. 1995). 

Number of farms selected for farm sizes were analyzed to determine effect of initial 

weight on beef cattle performance and profitability. Accordingly, initial weight was used for 

assignment to weight groups, and initial weight groups were classified as Light (LW) (initial 

weight <226 kg), medium weight (MW) (initial weight between 226-276 kg), heavy weight 

(HW) (initial weight >276 kg). Of the 100 farms, 37, 31 and 32 farms fall into LW, MW and 

HW groups. Data obtained were analyzed with SAS programs. Initial weight was used as 

independent variable whereas performance, cost and profit parameters were used as 

dependent variables in SAS program. PDIFF statement in SAS (1999) was used to compare 

significance levels of means. Alpha level of 0.05 was chosen as significance level. 

Performance, carcass and economics variables are reported for a head of cattle.  
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3. Results and Discussion 

 

Performance and carcass characteristics for cattle by initial weight are provided in 

Table 2. When initial and final weight of the groups are examined it was observed that each 

group had different initial and final weight from each other (P<0.05).  Liveweight gain 

throughout the feeding period tended to be higher for LW group (P>0.05).  

 

Table 2. Performance and carcass characteristics of cattle by initial weight group 

  Initial weight 

Light weight Medium weight Heavy weight 

Initial weight (kg) 180.54
a 

256.29
b 

329.30
c 

Final weight (kg) 450.97
a 

500.98
b 

556.15
c 

Liveweight gain during feeding period, kg 270.43 244.69 226.85 

Dry matter intake (kg/head/day) 9.39
a 

10.64
b 

10.53
b 

Average daily gain (kg) 1.17
a 

1.25
ab 

1.28
b 

Feed efficiency 8.39 8.92 8.28 

Days on feed (day) 231.25 196.45 177.19 

Carcass weight (kg) 250.71
a 

285.28
ab 

328.93
b 

Dressing percentage (%) 55.59
a 

56.94
ab 

59.14
b 

abc
Means with different superscripts in the same row differ (P<0.05) 

 

 

Even though HW group were raised until a heavier weight, since they had heavier 

initial weight they tended to have lower liveweight gain throughout the feeding period 

(P>0.05). When compared to MW and HW groups, LW cattle had lower dry matter intake 

(P<0.05).  Dry matter intake of LW, MW and HW were 9.39, 10.64 and 10.53 kg/d 

respectively (Table 2). MW and HW groups had similar DMI and this was significantly 

higher than that of LW (P<0.05).  Research by Koknaroglu et al., (2005), Koknaroglu et al., 

(2006), Schoonmaker et al., (2002a), Gaili and Osman (1979), Ralston et al., (1970) showed 

that heavier cattle had higher DMI than lighter cattle. Heavier cattle having higher DMI is 

related to their size. Koknaroglu et al., (2008) developed an equation to predict dry matter 

intake by using initial weight. The prediction equation for dry matter intake revealed that DMI 

increases linearly with an increase in initial weight. Thornton et al. (1985) also found that 

daily dry matter intake increased at 1.5 kg per 100 kg increase in initial weight. Average daily 
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gain (ADG) increased as initial weight increased. ADG of LW, MW and HW were 1.17, 1.25 

and 1.28 kg/d respectively (Table 2). Similar results were reported by Koknaroglu et al., 

(2005) and Cevger et al., (2003). MW cattle had similar ADG with LW and HW whereas LW 

had lower ADG than HW cattle (P<0.05).  Feed efficiency (FE) by initial weight is provided 

in Table 2.  FE tended to be better for LW and HW than MW and all three weight groups had 

similar FE (P>0.05). These results agree with research conducted by (Gardner et al., 1996) 

and partially agree with results by Myers et al., (1999), Story et al., (2000), Schoonmaker et 

al., (2002a), Schoonmaker et al., (2002b), Gaili and Osman (1979), Ralston et al., (1970). 

Verde and Trenkle (1987) reported that the concentration of growth hormone was greatest in 

young cattle and gradually decreased with increasing age. For this reason it is expected lighter 

cattle to have better feed efficiency. Another reason for lighter cattle to have better FE is that 

they have lower maintenance requirement and they can use the energy obtained from feed into 

growth and weight gain (NRC, 1996).  

Carcass weight and carcass characteristics of cattle by initial weight are given in Table 

2.  Carcass weight and dressing percentage increased as initial weight increased.  HW cattle 

had heavier carcass weight and higher dressing percentage than LW cattle (P<0.05). Carcass 

weight of LW, MW and HW were 250.71, 285.28 and 328.93 kg, respectively, whereas 

dressing percentages were 55.59, 56.94 and 59.14 %, respectively. MW cattle were 

intermediate in terms of carcass weight and dressing percentage and had similar results with 

other two groups (P>0.05). Increase in carcass weight with increasing initial weight is related 

to final weight of the cattle. This is because as final weight increases carcass weight increases. 

LW cattle having lower dressing percentage is an expected outcome as they are thought to 

have developed their skeletal system, internal organs and as they are in muscle accretion stage 

where they had less time to deposit muscle compared to HW cattle.  This causes LW cattle to 

have lower dressing percentage than HW cattle.   

Production cost for 1 kg of liveweight, liveweight gain and carcass by initial weight 

are provided in Table 3.  As it can be observed in the Table 3, production cost for 1 kg of 

liveweight tended to decrease as initial weight increased. Production cost for 1 kg of 

liveweight for LW, MW and HW were 4.46, 4.33 and 4.16 TL. Production cost for 1 kg of 

liveweight of LW and HW were significantly different (P<0.05).  The reason for MW and 

HW cattle to have lower production cost for 1 kg of liveweight could be their higher final 

weight.  
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Table 3. Cost for 1 kg of liveweight, of liveweight gain and of carcass 

  Initial weight 

Light weight Medium weight Heavy weight 

Production costs (TL
*
) (A) 2054.40 2208.63 2354.40 

Manure sale (TL) (B) 43.99 39.48 38.45 

Final weight (kg/) (C) 450.97
a 

500.98
b 

556.15
c 

Cost for kg of liveweight (TL) (A-B/C) 4.46
a 

4.33
ab 

4.16
b 

Cattle purchase cost (TL) (D) 837.21 1063.70 1245.79 

Liveweight gain during feeding (kg) (E) 270.43 244.69 226.85 

Cost for kg of liveweight gain (TL) (A-B-D/E) 4.34
a 

4.52
ab 

4.72
b 

Carcass weight (kg) (F) 250.71
a 

285.28
ab 

328.93
b 

Cost for kg of carcass (TL) (A-B/F) 8.02
a 

7.60
a 

7.04
b 

*
1 USD$=1.34 TL. 

ab
Means with different superscripts in the same row differ (P<0.05) 

 

 

It is found that as initial weight increases cattle purchase cost increases, however 

purchase cost per kg of liveweight defined as cattle purchase cost divided by initial weight 

decreases. Koknaroglu et al. (2005) found that purchase cost per kg of liveweight was higher 

for lighter cattle and as initial weight increased purchase cost per kg of liveweight decreased.  

It can be observed in Table 3 that as initial weight increased production cost for 1 kg of 

liveweight gain increased and LW and HW cattle differed from each other (P<0.05). Similar 

result to this was reported by Koknaroglu et al. (2005). Production cost per kg of carcass is 

provided in Table 3.   

Production cost per kg of carcass decreased as initial weight increased and HW cattle 

had lower production cost per kg of carcass than LW and MW cattle (P<0.05). The reason for 

having lower production cost per kg of carcass for increasing initial weight is that production 

cost and carcass weight increased as initial weight increased but increase in production cost 

was not as high as increase in carcass weight.  

Economical variables by initial weight are given in Table 4. Carcass price for LW, 

MW and HW were 7.74, 7.77 and 7.68 TL, respectively. Since production cost for 1 kg 

carcass (Table 3) and carcass price (Table 4) were very similar, profit margin was very low. 

Gross product value increased as initial weight increased. Income from carcass sale was 
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highest constitutent of the gross product value. Share of income from carcass sale in gross 

product value was 98.20, 98.72 and 98.98 % for LW, MW and HW, respectively.  

 

Table 4. Economical variables by initial weight  

  Initial weight 

Light weight Medium weight Heavy weight 

Carcass weight (kg) (A)  250.71
a 

285.28
ab 

328.93
b 

Carcass price (TL/kg) (B) 7.74 7.77 7.68 

Income from carcass sale (TL) (C=A*B) 1940.50 2216.63 2526.18 

Manure sale (TL) (D) 43.99 39.48 38.45 

Loss due to death, TL ( E ) 8.37 10.64 12.46 

Gross product value (C+D-E) 1976.12 2245.47 2552.17 

Variable costs (TL/head) 1743.85 1912.93 2079.21 

          Cattle purchase cost 837.21 1063.69 1245.79 

          Feed cost 607.59 560.51 522.12 

Fixed costs (TL/head) 310.86 295.71 275.19 

Production costs (TL/head) 2054.71 2208.64 2354.40 

Gross profit (TL/head) 232.27 332.54 472.96 

Net profit (TL/head) -78.59
a 

36.83
ab 

197.77
b 

Relative return 0.96
a 

1.02
ab 

1.08
b 

ab
Means with different superscripts in the same row differ (P<0.05) 

 

 

Production cost is the summation of variable and fixed costs and it increased as initial 

weight increased. Production cost was 2054.71, 2208.64 and 2 354.40 TL for LW, MW and 

HW, respectively.  Variable cost which constituted major part of the production cost increased 

as initial weight increased. Share of variable cost in production cost was 84.87, 86.61 and 

88.31 % for LW, MW and HW, respectively. Cattle purchase and feed cost were the two main 

contributors in variable cost. Özkan and Erkuş (2003), Sakarya ve Günlü (1996) and Polat 

(1997) reported that cattle purchase and feed cost were the main contributor in production 

cost. Cattle purchase cost increased as initial weight increased as initial weight of the cattle is 

considered when it is sold and this increases the purchase cost. Feed cost decreased as initial 

weight increased and the reason for this was the shorter time on feed as initial weight of the 

cattle increased and lower total feed consumption.   
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Gross, net and relative return by initial weight is provided in Table 4. Gross profit is 

an important criteria that determines competitive edge of the production activity of the farm in 

terms of insufficient resources use. In another word, gross profit is a criteria that shows the 

success of the enterprise (Erkus et al. 1995).  Gross profit increased as initial weight 

increased. Gross profit per head of cattle was 232.27, 332.54 and 472.96 TL for LW, MW and 

HW, respectively. Net profit per head of cattle was -78.59, 36.83 and 197.77 TL for LW, MW 

and HW, respectively. Results showed that net return increased as initial weight increased and 

difference between lW and HW was significant (P<0.05).  The reason for increase in gross 

and net profit depending on increase in initial weight is that parallel to increase in initial 

weight, carcass weight increased and thus income from carcass sale increased and increase in 

production cost was lower than increase in income from carcass sale.  Relative return is 

another criteria that measures the success of a farm enterprise. Relative return shows return 

obtained for every 1 unit invested. Thus values lower than 1 means that total production cost 

exceeds gross product value leading a loss. If this value is larger than 1, this indicates that this 

enterprise is profitable. Relative return calculated by dividing gross product value to 

production costs increased as initial weight increased. Relative return was 0.96, 1.02 and 1.08 

for LW, MW and HW, respectively. Results showed that relative return increased as initial 

weight increased and difference between LW and HW was significant (P<0.05). 
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