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Abstract

The aim of the study was comparison of the results of rearing broilers kept under intensive and semi-intensive
systems, fed with complete feeds with an addition of various proportions of wheat grain. The study was carried out
on 100 broilers, HUBBARD — FLEX, of both sexes. The birds were reared up to 42 days of age in an intensive
system (group I), as well as in a semi-intensive system (group II). In the 5th week of rearing, in the nutrition of
group 11, 30% of complete feed was replaced with wheat grain, increasing its proportion in the dose up to 50% in
the last week of rearing. System of keeping broilers did not affect significantly their bodyweight at the end of
rearing, as well as their meat yield and muscle content in carcasses. Chicken fed with complete feeds, kept under
an intensive system were distinguished by higher fattiness expressed as an abdominal fat weight, as well as by
lower average intake of feed mixtures per individual broiler.
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1. Introduction

Broiler chickens should be characterized by good dressing percentage, desired structure, taking into consideration
as high as possible proportion of meat per carcass, optimum distribution of fat tissue as well as proper skin color.
With reference to this, proportions of main carcass parts (breasts, thighs and drumsticks), as well as presence of
particular tissues in them, are considered to be significant parameters defining broiler meat quality (Lewis et al.,
1997; Suto et al., 1998; Holcman et al., 2003; Ristic, 2003). The above mentioned quality traits depend on many
biological factors, among others, on the genotype, sex and age (Lewis et al., 1997; Bokkers & Koene, 2003;
Hellmeister et al., 2003; Sogunle et al., 2010). Among numerous non-genetic factors, the most important role plays
broiler nutrition. Raw materials used in the feed mixture, their characteristic chemical composition, protein and
mineral elements content and energy value of formulated doses, affect chemical composition of the muscle tissue
(Shahin & Abd Elazeem, 2005, 2006; Lukasiewicz, 2012, Sirirat et al., 2012). In recent years many authors have
also paid attention to the rearing of broilers, as a particularly important factor influencing quality traits of meat
(Castelini, 2005, Ponte, 2008, Meluzzi et al., 2009, Bogosavljevi¢-Boskovi¢ et al., 2012; Nawalny, 2012).

In an intensive broiler chicken rearing, a quickly growing material is used as well as complete feeds. However,
when rearing broiler chickens under a semi-intensive or an extensive system, part of the complete feeds is replaced
with cereal grains. The use of complete feeds throughout the whole rearing period in broiler chickens under a
semi-intensive and an extensive system may increase the costs of chicken nutrition twice throughout the whole
production cycle (Krawczyk & Wezyk, 2002). Therefore, numerous studies have been undertaken (Langhouta et
al., 1993; Dov et al., 1998; Gill et al., 1998, Krawczyk et al., 2002) to establish optimum doses of cereal, mainly of
wheat, for complete feeds used in broiler chicken rearing. Results of the presented studies are consistent.
Krawczyk et al. (2002) found a possibility of replacing up to 30% of the feed with wheat grain without an effect on
the production results in chickens. However, Dov et al. (1998) determined addition of this grain on the level of
25%.

Due to the increasing interest in rearing chicken under semi-intensive and extensive systems (Fanatico et al., 2006;
Pavlovski et al., 2009; Bancos, 2010), as well as to the possibility of decreasing production costs and using
available on the market commercial line chickens, it is justifiable to undertake research in this area.
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The aim of the study was comparison of the results of rearing broiler chickens under an intensive and
semi-intensive system fed with complete feeds with the addition of various proportions of wheat grain.

2. Method
2.1 Experimental Animal

The study material included 100 broiler chickens, Hubbard-Flex. Chickens were compared in two experimental
groups (50 chickens in each one) and further divided into 5 sub-groups (each group — 10 chickens). Chickens from
the first experimental group (I) throughout the whole 42-day rearing were kept in a room without access to free-run
under regulated environmental conditions in accordance with recommendations (Hubbard-Flex Broiler
Management Guide, 2010). Whereas chickens from the other experimental group (II) from their 4th week of
rearing had access to restricted sandy free range and remained under the effect of the conditions of natural
environment. Chickens in both groups were fed ad libitum, from the 1st to 2nd week with a mixture richer in
protein (21.5%), from the 3rd week to the 5™ week with a mixture lower in protein (18%). In the last week of
rearing, protein in the mixture fed to the chickens constituted 17.5%. Mixtures in the whole period of rearing
contained from 2,950 to 3,000 kcal (12.34 to 12.55 MJ) of metabolic energy per kilogram. Chemical composition
of mixtures for chickens was in accordance with recommendations (Smulikowska & Rutkowski, 2005). In the 5th
week of rearing, 30% of the complete feed was replaced with wheat grains in the nutrition of the second
experimental group. In the last week of rearing, proportion of wheat per dose was 50%. From the 3rd week of
rearing both experimental groups of chickens had polfamix AZ added to their water.

2.2 Data collection and Analysis

The broiler chickens were weighed individually on the first day and in the 1st, 2nd, 3rd, 4th, 5" and 6th week of
rearing with an accuracy within 5 grams. During the rearing period, the amount of given feed as well as leftovers
were recorded in subgroups. This allowed for calculation of the feed intake and its usage per broiler and per one
kilogram of bodyweight. Moreover, the European Broiler Index was calulated. In the 6th week of life birds were
slaughtered in abattoir. After slaughtering and plucking non eviscerated carcasses were weighed followed by the
dissection of the entire carcasses according to the method described by Ziotecki and Doruchowski (1989).

Collected numerical data was statistically elaborated calculating mean values (x) and standard deviation (SD) of
all the studied traits. Obtained data was subjected to analysis of variance and evaluation of significance of
differences between groups with the use of Scheffe’s method.

3. Results and Discussion
3.1 The Effect of Housing System on Feed Intake

Analyzing mean values of feed mixture intake per one broiler it was proved that broiler chickens under a
semi-intensive system (group II — 4.62 kg) were characterized by a higher mixture intake by 160 g, compared with
chickens under an intensive system (group I — 4.46 kg). This was probably connected with the replacement of 30
and 50% of daily dose of complete feed with wheat grain, and with moving chickens onto free-range, and thus
decreasing stocking density per 1 m’.

Similarly, slightly higher (by 90 g) feed mixture intake was observed per 1 kg of bodyweight gain in chickens from
group II (1.85 kg) compared with chickens from group I (1.76 kg). Skomorucha et al. (2011) in their conducted
research confirmed that in case of Hubbard-Flex broiler chickens, rearing system affects feed utilization. Dou et al.
(2009) carried out a research on slowly-growing Gusbi chickens housing them under two systems. More favorable
feed conversion ratio of 3.95 (compared to 4.41) was confirmed in chickens housed under an intensive system.
Also Lima and Naas (2005) proved significant differences in the feed conversion ratio (2.98 vs 1.97) between
chickens housed with and without access to the free-range.

3.2 The Effect of Housing System on Body Weight

The effect of the housing system on the final bodyweight was widely studied by many authors, most of whom
suggest that free-range chickens obtain a lower bodyweight compared with chickens housed indoors (Castelini et
al., 2002; Filho et al., 2003; Buchanan et al., 2007). However, it seems that the main factor influencing broiler’s
bodyweight is genotype, independently of the used production system (Castelini et al., 2008; Sirri et al., 2010). In
the authors’ own research, broiler chickens at the end of rearing weighed (Table 1) on average 2,530 g (group 1)
and 2,494 g (group II). Lack of statistically significant differences was observed in the bodyweight between males
and females, as well as between evaluated groups up to the 5th week of rearing. In the 6" week in both groups,
visible sexual dimorphism was proved which was expressed statistically with a significantly higher bodyweight of
roosters compared with hens. Chickens under an intensive and semi-intensive system obtained a satisfactory
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European Broiler Index (EBI). Lower EBI (320 points) in chickens from group II resulted from a higher feed
utilization and a lower bodyweight compared with chickens from group I (338 points).

Table 1. Bodyweight of broiler chickens in the period of rearing

Weeks of age - trait value

Group Sex
1 2 3 4 5 6
3 167 +£26 458 +39 918 + 88 1559+ 148 2113+310 2722 +268
I Q 164 + 12 417 £ 35 823 £69 1325 £ 108 1843+ 158 2332 +215
39 165 +21 440 £ 42 868 £99 1450+ 184 1978 £299 2530* +328
3 175+ 15 435+41 876 £ 107 1464 £ 137 2061 £241 2687 + 286
I Q 168 £ 12 419 + 35 804 £ 71 1311 £122 1806+ 174 2284+214
39 171 £ 14 426 + 39 847 £91 1388 £ 139 1942 +£225 2494* + 305

* - significant differences were determined statistically between sexes within groups (P<0.05); Mean = SD.

3.3 The Effect of Housing System on Slaughter Traits

Bodyweight before slaughter as well as the weight of carcass eviscerated with neck in chickens selected for
dissection (Table 2) did not significantly differ statistically between the groups. This testifies to the lack of effect
of the housing system, and of introducing wholegrain wheat into the daily dose, on these traits. In the evaluated
groups, statistically, significantly higher bodyweight and carcass weight was observed in males compared with
females. Dressing percentage in chickens under different systems was also similar and was on average 73.8%
(group I) and 73.9% (group II). However, statistically significantly higher bodyweight was proved in carcass
remainders in broilers under an intensive system compared with chickens in a semi-intensive system. Research
carried out by Bogosavljevi¢c-Boskovi¢ et al. (2011) did not indicate any significant effect of rearing system on
dressing percentage in broilers Cobb 500. These results are in accordance with the data of Poltowicz & Doktor
(2011), who found that free-range chickens Ross 308, had only 0.64% higher dressing percentage compared with
broilers housed indoors. On the other hand, Skomorucha et al. (2008), determined a higher proportional dressing
percentage in 42-day-old broilers Cobb housed without access to free-range. Dou et al. (2009) also while
comparing dressing percentage in broilers under both systems obtained results 69.90% to 69.88% in favor of an
intensive rearing.

Table 2. Bodyweight, carcass weight, dressing percentage and parts of broiler chicken carcass

Weight (g) Weight per eviscerated carcass with neck
Broiler Carcass Dressing Wings Neck Carcass
Group  Sex body eviscerated poercentage Giblets remainders
ble for}elt with neck (%) g %og % (@ (€9)
slaughter
g x 2838 2096 73.8 199 95 67 32 110 516°
S, 130.8 161 29 154 0.7 88 04 126 72.6
I 0 x 2328 1718 73.8 170 10 642 3.7 86* 369
S, 654 63 1.2 18,2 1.2 159 0.8 13.1 58.5
x  2583%* 1907* 73.8 184* 9.7 66 35 98 442 **
3?
S, 281.7 228 2.1 222 09 125 0.7 177 99.0
x 2724 2007 73.7 189 94 66 33 102 465°
3
S, 659 56.1 1.0 119 05 84 04 129 35.8
1 0 x 2269 1681 74.1 161 9.6 56 33 89 380
S, 57.1 50.8 0.7 94 0.6 10 0.7 122 40.3
X 2496* 1844%* 73.9 175* 9.5 61 33 96 422 °*
3?
S, 2424 176 0.9 178 06 104 05 139 573

a, b — mean values denoted by different letters within a sex group statistically differ significantly between
groups.

*- significant differences were determined statistically between sexes within groups.
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3.4 The Effect of Housing System on Muscle Content and Fattiness

Housing system and introducing wholegrain wheat into daily feed dose did not affect the total muscle content and
fattiness of the evaluated broiler chickens (Table 3). Chickens in both experimental groups were characterized by
the same proportion of breast muscles (28.0) per carcass as well as similar proportion of muscles in legs and
muscles in total. In both groups, statistically, significantly higher muscle weight in breasts, legs and in total was
observed in males compared with females. Many authors give different information concerning the effect of the
housing system on the proportion of particular parts in carcass. Bogosavljevi¢-Boskovic¢ et al. (2010; 2011) did not
prove any effect of the free-range system on the proportion of particular parts of carcass, including breasts, thighs
and drumsticks, compared with broilers housed indoors, although different commercial hybrids were used in the
two experiments (Hydro G and Cobb500). Similar results were obtained by Santos et al. (2008). However, Dou et
al. (2009) as well as Castelini et al. (2002), report that chickens under a free-range system are characterized by a
higher proportion of breasts and thighs. Lei & Van Beek (1997) suggest that an increased proportion, especially in
leg muscles, is connected with an increased motor activity in chickens. On the other hand, Poltowicz & Doktor
(2011), noted a higher proportion of breasts, thighs and drumsticks in chickens Ross 308 under a conventional
indoor housing compared with free-range broilers (P>0.05).

Table 3. Comparison of muscle content and fattiness in broiler chickens

Weight and proportion in eviscerated carcass with neck

Group Sex muscles skin with subcutaneous fat abdominal fat total fatness
breast legs total
g % g % g % g % g % g %
x 577 276 441 21 1018 48.6 196 11.4 49.0* 24 247 118
J Sy 655 24 396 08 875 18 204 1.8 14.1 06 18 05
I 0 x 481 28 344 20 825 48 194 11.3 42 24 248 145
Sy 387 19 221 1.1 551 26 534 3.1 20.3 1.2 66 39
X 529% 28  392% 20.5 921* 48.2 195 10.3 450" 2.4 248 13
3% Sy 72 2.1 59 11 1221 22 39.1 24 17.3 09 47 3
x 588 293 415 20.7 1003 50 193 9.6 300° 1.5 253 12.6
J Sy 413 1.5 35 15 677 25 29 14 11.1 06 36 17
I 0 x 456 27 346 20.5 802 47.7 192 9.3 38 23 244 145
Sy 48 2.8 262 1.1 664 34 32 0.9 24.8 1.6 314 18
X 522*% 28  381* 20.6 903* 49 192 10.5 340° 1.9 248 135
3% S 80.5 2.1 47 13 1223 3.1 294 1.8 19 1.2 33 2

a, b — mean values denoted by different letters within a sex group statistically differ significantly between
groups.

*- significant differences were determined statistically between sexes within groups.

In the authors’ own research lack of statistically significant differences was observed in the weight and proportion
of skin with subcutaneous fat between the evaluated groups and sexes. However, broiler chickens under a
semi-intensive system were characterized by statistically significantly lower weight of abdominal fat deposition
compared with chickens under an intensive system. Lower content of abdominal fat deposition was potentially
caused by an increased motor activity in chickens (Lewis et al., 1997; Castelini et al., 2002; Dou et al., 2009). This
is confirmed by the research carried out by Bogosavljevi¢-Boskovic¢ et al. (2006) on broilers Hybro G, in which
proportion of abdominal fat deposition was respectively: 1.88% in free-range chickens and 1.98% in those under
an intensive indoor system. Dou et al. (2009) noted 3.0% abdominal fat deposition in free-range broilers and up to
6.5% in those housed indoors. However, Castelini et al. (2002) proved the difference of 0.9% vs 1.9% after 56 days
and 1% compared with 2.9% at 81 days of ecological rearing of broilers Ross, confirming significantly lower
fattiness compared with the conventional rearing.

22



www.ccsenet.org/jas Journal of Agricultural Science Vol. 6, No. 4; 2014

4. Conclusion

The chickens kept with access to runs (semi-intensive system) characterized by higher intake of feed with 30 and
50% content of wheat grain compared with chickens reared under an intensive system (in door). Broiler chickens
fed with complete feeds, kept under an intensive system distinguished by a higher proportion of abdominal fat
deposition compared with chickens kept with access to runs. Body weight at the end of rearing, dressing
percentage and carcass muscle content in broiler chickens of the same origin kept under both systems were similar.
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