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Abstract

This paper presents the basic production parameters of seven broiler farms
with a capacity of 6,000 birds per round in the Banja Luka region, obtained by
analysis of production records of 70 rounds, achieved in 2013-2014. Methods of
descriptive statistics, one-way analysis of variance and correlation analysis were
used. Average values of production parameters were as follows (M+SD): day-old
chick weight 43.04+2.63 g; fattening duration 38.91+2.55 days; final chick weight
2.13+0.24 Kkg; feed conversion ratio 1.80+0.07; total mortality rate 4.07+1.95%,
and European production efficiency factor 291.14+22.50. Significant differences
were found for average total mortality rate among broiler farms and feed
conversion ratio between production years (p<0.05). Fattening duration was in
positive correlation with feed conversion ratio (0.76, p<0.01), final chick weight
(0.90, p<0.01), but in negative with EPEF (-0.28, p<0.05). Comparable production
performances could be related to uniform the technology and similar requirements
of meat industry, although comprehensive research is suggested for reliable
evaluation of broiler farm productivity in the Banja Luka region.
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Introduction
The intensive fattening of broiler chickens is a system of meat
production, characterized by good cost-effectiveness and unlimited advantage

of chicken meat in nutrition of people of different ages, health, lifestyle, or
religion.
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Estimated annual consumption of poultry meat in Bosnia and
Herzegovina is around 15.00 kg per capita, and the expected trend of further
growth is favorable due to its competitive price, consumption tradition, and
reputable domestic production and processing capacities (Salihbasi¢ et al.,
2015; Zenunovi¢ & Glavi¢, 2017).

Commercial broiler meat production in the Republic of Srpska
integrates farms of parental flock, hatcheries, farms for fattening, processing
capacities, as well as market of meat and its products. Fattening is mainly
managed by farmers - cooperators, who provide fattening capacities and labor
as necessary inputs, while chicks, feed, production control, and health care are
provided by the production organizer (Salihbasi¢ et al., 2015; Zenunovi¢ &
Glavi¢, 2017). The technology of fattening is based on principles of intensive
production: farms are mostly typical structures adapted to the floor system;
heavy hybrid lines (commonly Cobb 500, Ross 308 or Hubbard) are used;
nutrition, microclimatic conditions, health care, and biosecurity are strictly
adjusted to hybrids’ requirements (Mitrovi¢ et al., 2005; Mitrovi¢ et al., 2010;
Pandurevi¢, 2010).

A farm’s production records can give good insight into organizational,
technical, and economic issues in the live sector. Average daily gain, feed
conversion ratio, final body weight, mortality rate, and fattening duration are
commonly used in the estimation of success of live production in broiler farms
(Leeson, 2000; Sz6l16si et al., 2014; Gyorke et al., 2016; Tandogan and Cicek,
2016). A more accurate estimation in comparison of different farms can be
made by using the European production efficiency factor (EPEF), an aggregate
value calculated on basis of several production parameters (Shane, 2013). The
production performance of broiler farms, despite a high degree of unification
and intensity of technology, is subject to variation, and can be influenced by a
number of factors, such as location, capacity and technological equipment of
the farm, climate, transport conditions and quality of day-old chicks, feed and
water quality, microclimate, the length of period between rounds and growers’
competence (Sasaki et al., 2014; Mesa et al., 2017; Utnik-Banas$ et al., 2018).
Acceptable production performance in our conditions, as well as its dependence
on housing density, fattening duration, and day-old chick weight or hybrid
provenience have been reported by Mitrovi¢ et al. (2005), Mitrovi¢ et al.
(2010), and Pandurevi¢ (2010).

The aim of this study was to present the average values and variability
of basic production parameters achieved in broiler farms in the Banja Luka
region.
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Material and Methods

The study was based on data from production records of 10 rounds of
Cobb 500 chicken, obtained on seven farms with a capacity of 6,000 broiler
chicken per round each in the Banja Luka region in 2013-2014, a total sample
consisting of 70 rounds. The analysed farms were typical structures adapted to
the floor system, made of brick, and equipped with an automatic chain type of
feeders and nipple drinkers, as well as with a central heating system and roof
ventilation, and a straw as bedding material. Nutrition and health care were
identical in all farms included. Values for the following production parameters
were taken from production records, or calculated according to the appropriate
equation: day-old chick weight (g); total mortality rate (%) = (number od dead
chicks / initial number of chicks) x 100; feed conversion ratio = (total
consumed feed / total live weight); final chick weight (kg); fattening duration
(days) and the European production efficiency factor (EPEF) = (average body
weight x livability) / (feed conversation ratio x fattening duration) x 100.
Statistical analysis was performed by using the methods of descriptive
statistics, one-way analysis of variance and simple correlation analysis in
Microsoft Excel 2010.

Results and Discussion

A total of 70 rounds were realized in seven analyzed broiler farms
during 2013-2014 (10 rounds on each farm). Average values and variability of
basic production parameters of all fattening rounds in this production period are
presented in Table 1.

Tab. 1. Average values and variability of basic production parameters
Ilpocjeune gpujednocmu u 8apujabUIHOCM OCHOBHUX NPOU3BOOHUX NAPAMEMAPA

Parameters Mean Min Max Std. Dev. | Coef. Var.
Fattening duration, days 38.91 35.00 44.90 2.55 6.55
Day-old chick weight, g 43.04 36.50 47.00 2.63 6.11

Final chick weight, kg 2.13 1.60 2.75 0.24 11.20
Feed conversion ratio 1.80 1.68 1.98 0.07 3.95
Total mortality rate, % 4.07 1.34 10.60 1.95 47.90

EPEF 291.14 | 24453 361.94 22.50 7.73
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Fattening duration varied from 35.00 to 44.90 days, the weight of day-
old chicks ranged from 36.50 to 47.00 g, final weight values ranged from 1.60
to 2.75 kg, whereas average values for these parameters were 38.91 days, 43.04
g and 2.13 kg, respectively. Minimum and maximum value for feed conversion
ratio was 1.68 and 1.98, with an average value of 1.80. Total mortality rate
varied from 1.34 to 10.60% with an average value of 4.07%. The EPEF
averaged 291.14 varying from 244.53 to 361.94. The lowest coefficient of
variation (3.95%) was obtained for feed conversion ratio, whereas the highest
variation (47.90%) was found for total mortality rate.

Basic production parameters, categorized by broiler farms in this
production period, are presented in Table 2. The parameters considered had
comparable values, except the value of total mortality rate (p<0.05).

Tab. 2. Basic production parameters (M+SD) by farms
Ocnosnu npoussoonu napamempu (M+SD) no ¢papmama

Fatter)ing Day_-old Final chick Feed_ Tota!
Farms duration, c_hlck weight, kg conversion mortality EPEF
days weight, g ratio rate, %
1 | 39.29+1.75 | 44.01+2.87 | 2.23+0.15 | 1.81+0.06 gg?;—t 32:33-.;‘3’5
2 | 40.64+287 | 4455+1.83 | 2.2940.29 | 1.85+0.08 7223771 Zgg-&gi
3 | 39.35+2.06 | 42.65+1.39 | 2.0640.22 | 1.81+0.07 i'.izgf 212:221“
4 | 38.66£2.49 | 43.0542.96 | 2.04+0.20 | 1.79+0.06 g;ggi 223:3?—'
5 | 3843283 | 42514288 | 213:020 | L79:007 | 5t | Saroot
6 | 37.62+251 | 41.74+2.96 | 2.0340.29 | 1.77+0.06 %'_15%’;' 2312?—'
7 | 38424274 | 42.78+2.78 | 2.1340.24 | 1.79+0.09 g:g?;ﬁ Zgicl’gi

Note: ¢ — Values in the same column with different superscripts are statistically different
at p<0.05

The values of basic production parameters for each production year are
presented in Table 3. Feed conversion ratio was higher in 2014, compared to
2013 (p<0.05), while other parameters did not differ significantly.

Agro-knowledge Journal, vol. 20, no. 4, 2019, 187-196 190



Tab. 3. Basic production parameters (M+SD) by production years
Ocnosnu npouzsoonu napamempu (MxSD) no npoussoonum 2oounama

Pro- Fattening Initial Final chick Feed Total
duction | duration, chick weiaht. k conversion | mortality EPEF
year days weight, g ght, kg ratio rate, %
b 291.65+
2013 | 38.45+0.37 | 43.3520.43 | 2.07+0.03 | 1.77+0.01° | 4.44+0.37 377
290.63+
2014 | 39.37+0.48 | 42.73+0.46 | 2.18+0.05 | 1.84+0.01* | 3.69+0.28 3.04

Note: ®¢ — Values in the same column with different superscripts are statistically different
at p<0.05

The Pearson's correlation coefficients between fattening duration and
other production parameters are shown in Table 4. Positive correlation was
found with final chick weight and feed conversion ratio (0.76, 0.90, p<0.01,
respectively), while it was negative with the EPEF (-0.28; p<0.05).

Tab. 4. The Pearson's correlation coefficients between fattening duration and basic
production parameters

Iupconos xoeguyujenm xopenayuje usmehy Oyscune moea u OCHOBHUX
npou3800HUX napamemapa

Final chick | __e®d Total
Parameters . conversion mortality EPEF
weight .
ratio rate
duration Sig. *k *k NS *

Note: NS — Non-significant; * Significant at p<0.05; ** Significant at p<0.01

The average values of production parameters and their variability,
found in this research, are comparable with the results of Mitrovi¢ et al. (2010).
These authors analysed performances of one broiler farm in the region of
Semberija in 2004-2009, and found the following values of productive
parameters: fattening duration 38.49 days (34.50-44.00), final body weight
2.023 kg (1.798-2.380 kg), feed conversion ratio 1.719 (1.612-1.889), mortality
rate 3.24% (2.13-4.99%), and the EPEF 296.32 (260.11-322.83).

Initial chick weight, as one of the key production factors in the early
period of fattening, had relatively wide range of variation (35.00-47.00 g),
which is possibly affected by numerous factors out of a broiler farm, such as
quality and age of parent flock, egg weight and storage as well as incubation
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technology, duration and conditions of chick transport to the farm (Milosevi¢ &
Peri¢, 2011). A similar range of initial chick weight in commercial broiler
fattening (38.0-46.0 g) has been reported by Mitrovi¢ et al. (2005). Final weight
and feed conversion ratio were observed in relation to fattening duration,
therefore significant differences among farms were not found for these
parameters. When relations between fattening duration and feed conversion
ratio as well as with final chick weight were examined by correlation analysis,
the obtained Pearson's coefficients indicated that these parameters increased
with rising fattening duration (0.90 and 0.76, p<0.01, respectively). An increase
of feed conversion with prolongation of fattening duration was reported by
Samarakoon and Samarasinghe (2012) or Schmidt (2008) in commercial
production. Mitrovi¢ et al. (2006) did not find such correlation, while their later
study (Mitrovi¢ et al., 2010) showed that it existed (0.745, p<0.01), as well as
with final body weight (0.831, p<0.01). By comparing the data from this
research with average production data of selected countries in the European
Union achieved in the relatively same period (Horne & Bondt, 2014), it was
noted that final body weight was lower (2.13 vs. 2.28 kg), and feed
conversation ratio higher (1.80 vs. 1.76). However, when average values of
individual countries in that report were compared, then values from this study
are within variation recorded for final weight (1.92-2.70 kg) and feed
conversion (1.65-1.95). The efficiency of food utilization is influenced by
microclimate conditions on a farm, nutritional factors, age, sex and health of
broilers, the grower’s knowledge and competence, as well as the season
(Leeson, 2000; Mitrovi¢ et al., 2010; Sasaki et al., 2014; Mesa et al., 2017).
Simsek and Ozhan (2015), for instance, reported comparable final chick weight
and feed conversion ratio at farms of three different capacities, which is
supported by the results of Tandogan and Cicek (2016) obtained in the analysis
of commercial broiler farms also with three different capacities. But, El-
Tahawy et al. (2017) confirmed the effect of farm capacity on these two
parameters. Feed, as a part of variable costs of a broiler farm, makes the largest
share in total costs, so feed conversion is one of the most important production
parameters (Horne & Bondt, 2014; Zenunovi¢ & Glavi¢, 2017). However, feed
conversion is a reliable indicator when comparing farms only if other factors of
growth and feed consumption are negligible or identical. The shortening of
fattening period significantly influenced cost-effectiveness of chicken meat
production, compared to other species of domestic animals (Sz6l16si et al.,
2014).

Averge mortality rate in this study (4.07%) was below tolerable value
for the hybrid used, but it was affected by the farm (p <0.05), the coefficient of
variation being the highest among the analyzed parameters and especially
increased values were observed on one farm. Similar values of this parameter
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were reported by Mitrovi¢ et al. (2010) (2.13-4.99%), Gyorke et al. (2016)
(4.24%), El-Tahawy et al. (2017) (2.73-5.10%) or Simsek and Ozhan (2015)
(5.94-7.05%). The correlation between fattening duration and mortality rate in
this research was not significant, which is in agreement with Mitrovi¢ et al.
(2006), but the later research of Mitrovi¢ et al. (2010) confirmed this relation
(0.430, p<0.01). Mortality rate could be affected by farm age and capacity,
microclimate, a heating and ventilation system (Heier et al., 2002), season,
parent flock genotype and age, egg storage duration (Yassin et al., 2009), day-
old chick quality (Milosevi¢ & Peri¢, 2011), and chicken health status (Gyorke
et al., 2016).

The average value of the EPEF in this study was 291.14, and all rounds
had value greater than 200-225, as the minimum acceptable values in Europe,
which indicates the necessity for a general analysis of all production factors
(Shane, 2013). The average value of the EPEF in commercial production was
296.32 in the analysis done by Mitrovi¢ et al. (2010) or 298.802 in calculation by
Tandogan and Cigek (2016). Variation in the EPEF value can be influenced by a
genotype and sex of chick (Samarakoon and Samarasinghe, 2012) as well as
housing density (Mitrovi¢ et al., 2005). Declining value of the EPEF with the
extension of fattening duration, determined in this study, is consistent with the
findings of Schmidt (2008) and Mitrovi¢ et al. (2010), although an earlier study
by Mitrovi¢ et al. (2006) did not confirm this relationhip. The EPEF reflects the
overall quality of farm conditions, chicks and fattening technology, so high
production performance implies assuring high criteria for these factors, which
could be demanding in practical production conditions (Utnik-Banas et al., 2018).
Consequently, technology of broiler chicken fattening is commonly adapted to
local natural, technical, social and economic factors, especially in terms of
production intensity, housing and feed quality, meat processing industry
requirements and consumer affinity, which lastly define the broiler farm
production performance. Also, reliable production data are essential for prompt
implementation of corrective measures, intended to eliminate emergent problems
or to achieve more productivity (Yassin et al., 2009; Sasaki et al., 2014).

Conclusion

The analysis of data from broiler farm production records revealed the
following: generally satisfactory values of the basic production parameters have
been achieved, significant differences have been observed for average total
mortality rate among farms and average feed conversion ratio between two
production years, and fattening duration significantly correlated with feed
conversation ratio, final body weight and the EPEF.
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Relatively comparable production performances could be associated
with uniform fattening technology and housing conditions, similar requirements
of meat processing industry regarding final chick weight, as well as with the
farmer’s responsibility and competences. More comprehensive research is
necessary for reliable evaluation of broiler farm productivity in the Banja Luka
region.
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OCHOBHU IIPOU3BOJIHU PE3YATATH (PapMH MamET KanaruTeTa
3a Opojnepcku ToB mwmha y peruju bama Jlyka

Mapuuko Bekuh!, )Kusko Knunnos?!, Ctoja Joranosuh?, Bophe Capuh’
YVuusepsumem y bawoj Jlyyu, Homnopuspeonu gpaxynmem, Penyénuxa Cpncka, BuX
Caxerak

VY pany cy nmpuKa3aHd IJIaBHU MPOM3BOIHH PE3YNTaTH cenaMm dapMu 3a

Opojiepcku ToB muirha kamanureta 6.000 munirha mo TypHycy y peruju bama
Jlyka nobujeHux y aHaJIu3u Npou3BoaHe eBuneHIuje 70 TypHyca OCTBapeHUX y
2013. u 2014. rogunu. Ilomamu cy oOpaheHn MeTogUMa JECKPUIITHBHE
CTaTUCTHKE, JETHOCTPYKE aHajli3e BapHjaHCe M KOpeJlalfoHe aHalu3e.
[Ipocjeune BpujeqHOCTH NPOU3BOAHMX Mokaszaresba (M+£SD) usHocuie cy:
Maca jenHonHeBHuX mwimha 43,04+2,63 g; myxwuna ToBa 38,91+£2.55 nana;
3aBpimiHa Maca nuiuha 2,13+0,24 kg; xonBep3uja xpane 1,80+0,07; ykymnan
mopraimurer mwmnunha  4,07£1,95% wu  eBponckM TPOM3BOJAHU  HMHJIEKC
291,14+22,50. VTBphene cy 3HauyajHe pa3iIMKe Y IPOCJEUHOM YKYITHOM
Moptanuretry nuianha mely ¢apmama y aHanu3upaHoM mepuoxIy, Kao u
MPOCjeYHO] KOHBep3uju XpaHe m3mely TypHyca octBapenux y 2013. u 2014.
roguan (p<0,05). ykuHa ToBa OWiia je y 3HA4ajHO] U MIO3UTUBHO] KOpEIaIlHjH
ca kxouBep3ujoM xpane (0,76; p<0,01) u 3aBpmmuoM macom mmimha (0,90;
p<0,01), ayiu y HEraTMBHOj ca €BPONCKHUM NPOU3BOAHMM uHAeKkcoM (-0,28;
p<0,05). VYnopenuBu mNpoW3BOAHM pE3yNTaTH MOy OWUTH Yy Be3H ca
YHU(DUIIMPAHOM TEXHOJIOTHJOM TOBAa M IOTpebama MeCcHe HMHAYCTpHje, a 3a
HNOTHYHHU]Y MpOIjeHy NPOMU3BOAHMUX pe3ynTara (apMu 3a OpoOjIepCcKH TOB
nunuha y pernony bama Jlyka npeanae ce ONIIMPHUjE UCTPAKUBAE.

Kwyune pujeuu: 6pojnepcku ToB, muimhu, MPOU3BOTHHI PE3YITATH
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