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Abstract. This study was conducted to evaluate the growth performance of male classic broiler chickens whose feed was supplemented with either garlic
powder, probiotics or both. A total of 120 day-old male Ross 308 broiler chickens were divided into 4 groups: first group – control; second group: fed feed
supplemented with Lactobacillus spp. probiotic combination; third group: fed feed supplemented with 0.4% garlic powder and fourth group: fed both 0.4% garlic
powder and Lactobacillus spp. The experiment lasted until the 35th day of age. The results showed that the highest live weight at the end of the experiment was
established in the group supplemented with probiotic+garlic powder (2257.51±3.87g), and the lowest – in the control group (2171.37±4.71g). The group
supplemented with probiotic+garlic powder exhibited the highest average weekly weight gain during the 2nd, 3rd and 4th week of life and the highest total weight
gain (2211.58±3.91g). The groups fed probiotic and probiotic+garlic powder had the most efficient feed conversion ratios (1.43±0.2). During the study period,
there was no substantial decline in the consumption of feed containing 0.4% garlic powder. The supplementation of feed with garlic powder+Lactobacillus spp.,
had a beneficial effect on the growth performance of broiler chickens. Our data, in line with those of other research studies, suggested that the addition of 0.4%
garlic powder combined with Lactobacillus spp. to poultry feed increased meat production in broiler chickens.

Keywords: broiler chickens, probiotic, garlic powder, feed consumption, fructooligosaccharides (FOS), growth performance

Introduction
During the last decades, phytobiotics, probiotics and prebiotics
became increasingly used in modem livestock husbandry by reason
of emerging problems with nutritional antibiotics utilisation and
general antimicrobial resistance (Neu, 1992). The application of
probiotics in poultry farming is associated with increased resistance
to bacterial and protozoal diseases, improved feed conversion and
better growth performance (Gupta, 2013). Lactic acid bacteria
(LAB): lactobacilli and bifidobacteria, are among the most frequently
used probiotics. The role of Lactobacillus spp. as dietary probiotic in
poultry nutrition comprises promotion of growth of useful microflora,
higher activity of digestive enzymes, improved feed intake and
digestibility, growth-promoting effect (Jin et al., 1998). Some
negative issues are the most expensive feed containing probiotics,
difficulty to guarantee a minimum probiotic content after prolonged
storage, sensitivity to most probiotic bacteria to high temperatures,
inconsistent effects on production performance and intestinal health
in adult birds and last but not least, possible transfer of antimicrobial
resistance to microbial pathogens.
Prebiotics are indigestible nutrients that stimulate the growth
and activity of beneficial intestinal microflora and thus, have a
positive effect on the whole body. The supplementation of prebiotics
to poultry rations improves intestinal health of birds, their productive
performance, improves nutrient utilization, reduces cost of produce
and contributes to maintenance of a proper environment (Hajati and
Rezaei, 2010). The most commonly used prebiotics are from the
group of oligosaccharides: fructooligosaccharides (FOS), inulin,
oligofructan, isomalto-oligosaccharides, etc. Plants rich in FOS and

inulin are garlic, chicory, onion, artichoke, asparagus, bananas,
wheat, tomatoes, etc. (Niness, 1999).
Garlic (Allium sativum) is used widely at a global scale as a
spice, as well as for control of some infectious and non-infectious
diseases in phyto- and traditional medicine, including reduction of
blood and liver cholesterol contents. Garlic powder contains FOS
with prebiotic effect (Campbell et al., 1997). Furthermore, it contains
a varying amount of allicin, vitamins (vitamin С, thiamine, riboflavin
and niacin), selenium and potassium (Anonymous, 2014a). The
dietary supplementation of garlic powder in chickens was found to
be beneficial for growth performance (Raeesi et al., 2010; Issa and
Omar, 2012; Elagib et al., 2013).
The combination of probiotics with substances with prebiotic
activity improves the effect of the former due to creation of more
favorable environment for replication of probiotic bacteria in poultry
gut. This study was aimed at evaluating the growth performance of
male classic broiler chickens whose feed was supplemented with
either garlic powder, probiotics or both.

Material and methods
A total of 120 male day-old Ross 308 broiler chickens were
divided into 4 groups. Each comprised three subgroups with 10
sexed male chicks provided by a certified hatchery:
l
First group (I) – control (Group 1 in figures and the table);
l
Second group (II) – fed feed supplemented with
Lactobacillus spp. probiotic (Group 2 in figures and the table);
l
Third group (III) – fed feed supplemented with 0.4% garlic

* e-mail: drlukanov@gmail.com
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The following traits were controlled:
Live weight, g – on a weekly basis, by individual weighing of
chickens. To this end, technical balance EU-6000CE with precision
up to 0.1g was used;
l
Weight gain, g – by statistical processing of individual
weight control data;
l
Feed intake, g – on a daily basis, by weighing the remaining
feed in the morning and what was left after 24h. To this end, technical
balance EU-6000CE with precision up to 0.1g was used;
l
Total feed intake for the experimental period, g (0-35 days of
age) - by statistical processing of daily feed intakes;
l
Feed conversion ratio (FCR) - by statistical processing of
feed intake and live weight data for the period of the trial.
l
European Broiler Index (EBI) for the experimental period
was made:
l
EBI (0-35) = Average daily weight gain (g) x survival
(%)/10*FCR
l

Statistical analysis
All data were analysed by Statistica 13.0 software (Statistica for
Windows; Stat – Soft, 2015). Mean (x), standard error of mean
(SEM) and coefficient of variation (CV,%) values were calculated for
each group. The differences were considered statistically significant
at P <0.05, using Student's t-test, if the data were normally
distributed.

Results and discussion
The results presented on Figure 1 showed that average live
weight of broilers during the last 2 weeks of the trial was close to that
38

indicated in the technological documentation for the Ross 308
hybrid. The weight of chicks from the experimental groups was
superior to that of controls, with higher differences until 28 days of
age. Nevertheless, a highly positive effect from dietary
supplementation with garlic powder and the combination
probiotic+garlic powder was noted. In this period, the highest live
weight was that of broiler chickens from group ІV, exceeding by 2.9%
the recommendations of the hybrid manufacturer. After that age, the
differences between experimental and control groups decreased
and at 35 days of age they were between 0.8 and 4.0%. It was
thought that until 35 days of age, the weight of broilers was positively
influenced by garlic powder combined with LAB probiotic and less
significantly when they were added independently to the feed. A
comparable trend in the effects of dietary garlic powder on live
weight was reported by Raeesi et al. (2010), Issa and Omar (2012),
Elagib et al. (2013) and Lukanov et al. (2015). On the contrary, Choi
et al. (2010) did not observe a beneficial effect of garlic powder on
the growth of broiler chickens. Similar to our results, Ignatova et al.
(2009) reported positive effect of the probiotic administration on the
body weight, feed intake and feed conversion in broiler chickens.
The results of our study were in line with the concepts for positive
influence of synbiotic dietary combinations on growth performance
of farm animals and birds. Our results about better growth
performance in groups fed with probiotics and prebiotics were
similar to those of Falaki et al. (2010) and Mookiah et al. (2014) but
not to the conclusions of Mokhtari et al. (2010).
2500

Live body weight, g

powder (Group 3 in figures and the table);
l
Fourth group (IV) – fed a combination of both 0.4% garlic
powder and Lactobacillus spp. probiotic (Group 4 in figures and the
table).
The garlic powder (country of origin China) contained 3310
kcal/kg metabolisable energy (ME); 16.55% crude protein (CP);
0.73% crude fat (CF); 9.0% crude fibre (CF); 0.77% lysine; 0.11%
methionine; 0.37% threonine; 0.12% tryptophan; 0.08% Са; and
0.41% Р (Anonymous, 2014a).
The experiments were performed in the experimental base of
the Poultry Breeding unit, Faculty of Agriculture, Trakia University –
Stara Zagora, according to the requirements for humane treatment
of birds and in compliance with animal hygienic norms of the
production type and age category. Twelve cages were provided for
individual subgroups. Throughout the trial, ambient temperature and
daylight were controlled as per the recommendations of the
producer of this meat-type hybrid (Anonymous, 2014b). The
experiment continued until the 35th day of age.
The feeding was according to the age, and feed was produced
in situ with uniform energy, protein, amino acid and mineral content
for the four groups as follows:
l
Starter (0-14 days of age): 12.65 MJ/kg MЕ, 23% СP, 1.43%
lysine, 0.51% methionine, 0.94 % threonine, 1.05% Са, 0,5 %
available Р and <4.00 СF;
l
Grower (15-28 days of age): 13.20 MJ/kg MЕ, 21% СP,
1,24% lysine, 0.45% methionine, 0.83% threonine, 0.9% Са, 0.45%
available Р and <4.00 СF;
l
Finisher (29-35 days of age): 13.40 MJ/kg MЕ, 19% СP,
1.09% lysine, 0.41% methionine, 0.9% Са, 0.45% available Р and
<4.00 СF.
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Figure 1. Average live weight of birds during the test period, g
Figure 2 shows that between 6 and 16 days of age as well as
during the period 21-30 days, feed intake of broiler chickens from the
experimental groups was lower as compared to the technological
norms for Ross 308. Feed intake of control birds during the third and
fourth week of the trial was similar to that specified by the hybrid
producer. During the finisher period, a tendency to increased feed
intake was noticed in chickens from all groups, exceeding the
technological norms. Despite the observed between-group
differences during the growth stages, the feed intake for the entire
experimental 35-day period was 7% tо 11.1% lower than the
technological norms for Ross 308. In agreement with our previous
study (Lukanov et al., 2015), no relationship between the presence
of garlic powder at amounts up to 0.4% in feed and its intake by birds
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Figure 2. Daily feed intake per bird during the test period, g

Figure 3. Average weekly weight gain of birds
during the test period, g

was established. On the contrary, Abdullah et al. (2010) reported
lower feed consumption in groups supplemented with 0.5% and 1%
garlic powder.
The time course of average weekly weight gain (Figure 3) in
experimental and control groups compared to producer's norms
showed that during the first half of the study, average weekly weight
gain was significantly lower in all four groups vs Ross 308 norms and
followed the same pattern. During the third week, a considerable
increase was demonstrated and towards the end of the third week
this trait attained the value specified by Aviagen®. At the beginning of
the 4th week, this ascendant trend continues for all groups, attaining
930 g average weekly weight gain in group IV. In the middle of the 4th
week, the studied trait declined sharply in the experimental groups
until the end of the study without reaching levels specified in the
technological norms. This compensated the substantial growth
retardation during the first half of the study as seen from data on
Figure 1 and Table 1. Due to the extensive variability and dynamics
of this trait, no comparison with data from other research teams was
possible.
According to data from Table 1 the highest live weight was that
of chickens fed garlic powder and probiotic with feed compared to
the other supplemented groups and to control birds (P<0.001). In
general, all groups exhibited lower live body weights than values
specified by the hybrid producer. This could be attributed to the

environmental influences, which in control studies were close to the
ideal conditions for Ross 308. Similar results were obtained for
weight gain throughout the entire experimental period, e.g.
statistically significant differences among the groups. The variation
of these two traits in the three supplemented groups and the controls
by the end of the study was between 4.8% and 10.43% (CV),
evidencing a good uniformity at the end of the trial.
Until 35 days of age, all four studied groups had superior feed
conversion ratios than the technological norm (FCR=1.54). The
difference in the experimental groups was especially obvious. Feed
conversion (kg/kg) until 35 days of age kept a stable trend towards
beneficial effect of dietary garlic powder+probiotic as well as of
independent 0.4% garlic powder and probiotic addition to feed. The
feed conversion of controls was very similar to the technological
norm. Most efficient feed conversion was noticed in the group
supplemented with 0.4% garlic powder and the group that received
both garlic powder and probiotic (FCR=1.43) but the difference was
statistically insignificant. Our results about FCR values agreed with
those of Mokhtari et al. (2010), Awad et al. (2009) and Lukanov et al.
(2015).
European Broiler Index is used to describe the efficiency of

Table 1. Growth performance of chickens from the four groups

Parameters
Final body weigh, g
Significance
Final gain, g
Significance
FCR, kg/kg
Significance
EBI
Significance

1 group
n

x±SEM

2 group
CV, % n

x±SEM

3 group
CV, % n

x±SEM

4 group
CV, % n

x±SEM

Ross
CV, % 308

28

2171.37±4.71 10.11 27

2208.43±4.80 4.8 28 2188.43±4.22 9.02 28
1:2***; 1:3**; 1:4***; 2:3**; 2:4***; 3:4***

2257.51±3.87 8.14 2283

28

2125.67±4.76 10.33 27

2162.59±4.85 10.43 28 2142.53±4.26 9.21 28
1:2***; 1:3**; 1:4***; 2:3**; 2:4***; 3:4***

2211.58±3.91 8.31 2226

28

1.52±0.23 11.05 27

28

380.8±2.00 10.1 27

1.43±0.2 10.74 28
NS

1.44±0.20 9.29 28

397.1±2.0 10.2 28
405.1±1.80 9.0
1:2,3,4***; 2:3**; 2:4***; 3:4***

28

1.43±0.20 7.93

1.54

420.8±1.70 8.1 410.86

Note: with 1,2,3 and 4 are signed: 1 - control group; 2 - fed feed supplemented with Lactobacillus spp. probiotic; 3 - fed
feed supplemented with 0.4% garlic powder; 4 - fed a combination of both 0.4% garlic powder and Lactobacillus spp.
probiotic. EBI - European Broiler Index.
* P< 0.05 ** P< 0.01; *** P< 0.001; NS- Non Significant
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broiler production. In our study we found that the higher index was
calculated for group four fed with garlic powder + probiotic
(420.8±1.7) compared to the other groups (P<0.001). The lowest
index was calculated for the control group, without feed
supplementations - 380.8±2.0. In general, all experimental groups
showed a better efficiency of broiler production in comparison to the
control group. Our results according to production efficiency for
probiotic or symbiotic treated broilers are in agreement with those of
Peric et al. (2010), Awad et al. (2008) and Khan et al. (2011). In
contrast to our results, Biernasiak and Slizewska (2009) reported
lower EBI in a probiotic supplemented group than an
unsupplemented one.

Conclusion
The results showed that the dietary supplementation of 0.4%
garlic powder and probiotics increased statistically significantly the
live body weight (P<0.001). The group fed both probiotic and garlic
powder, exhibited higher live body weight, higher weight gain and
better feed conversion vs either of the other three groups (control
group, probiotic treated group and 0.4% garlic powder
supplemented group). There are no substantial differences between
control and experimental groups according to the daily weight gain
parameter.
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