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Abstract
This study conducts an in-depth investigation into the zootechnical performance of broiler chickens reared under

diverse technological systems, against the backdrop of a globally increasing demand for chicken meat. The research
addresses how the rearing system, along with factors such as nutrition, farm management, the rearing environment,
and genetics, impacts the yield of chicken meat production. By comparing intensive, semi-intensive, and extensive
growth systems, the research aims to identify optimal strategies that ensure efficient and sustainable chicken meat
production, maximizing yield and quality while also considering animal welfare and environmental sustainability.
The analysis encompasses the evaluation of daily weight, feed conversion ratio, and uniformity across different
systems, as well as the examination of environmental homogeneity using the Student's t-test to highlight significant
differences between batches. The findings offer valuable insights into the impact of the rearing system on
zootechnical performance, indicating that the intensive system is characterized by superior yields and a preferential
development of the breast. Moreover, the study highlights the significance of the interaction between genetic and
nutritional factors and how these elements, together with the choice of rearing system and healthcare practices,
contribute to the optimization of production.

Keywords: broiler chickens, feed consumption, mortality, rearing systems, weight gain, zootechnical performance

1. Introduction becoming a key segment of modern zootechnics.
Ensuring the production of quality chicken meat,
In the context of the steadily increasing global in large quantities and at reduced costs, represents
demand for chicken meat, the zootechnical an ongoing challenge for farmers [2].
performance of broiler chickens emerges as a The zootechnical performance of broiler chickens
crucial research theme. This avian species is is influenced by factors such as nutrition, farm
raised in various technological systems, and management, the growth environment, and the
understanding the impact of these systems on their genetics of the chickens. Choosing an appropriate
performance is fundamental for the poultry technological system can significantly affect the
industry [1]. yield of chicken meat production. Therefore,
The growth of broiler chickens has witnessed research in this area is critical for optimizing
significant development over recent decades, production and ensuring the sustainability of the

poultry industry [3].
* Corresponding author: Andreea Ionela Zinca, Broiler chickens, also known as meat chickens,

+40784327893, zinca_andreea20@yahoo.com are a species of chicken primarily raised for meat
production. These chickens are selected to grow
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rapidly and efficiently in weight so that they can
be slaughtered and processed within a relatively
short time frame [4,5].

Regarding the rearing systems for broiler
chickens, they are diverse, with each system
presenting its own advantages and disadvantages,
and the choice of the appropriate system depends
on several factors such as: the size of the farm
(large farms may use intensive systems, while
small farms may opt for extensive systems),
production cost (intensive systems typically incur
higher production costs compared to extensive
systems), and animal welfare (extensive systems
usually provide more space and freedom for
broiler chickens, but are also more challenging to
manage and may carry higher risks of illness
among the chickens) [6,7].

The intensive system is the most commonly used
in commercial chicken meat production. Chickens
are raised in high-density barns, typically with 8-
12 chickens per square meter. They have constant
access to food and water and are raised rapidly,
reaching a slaughter weight of 2-2.5 kg within 6-7
weeks [8].

The semi-intensive system offers chickens more
space than the intensive system, with a density of
4-6 chickens per square meter. Chickens have
constant access to food and water, but may also
have access to a limited outdoor area [9].

The extensive system provides the chickens with
the most space, with a density of 1-2 chickens per
square meter. In this system, the birds are raised in
open spaces or courtyards, having the opportunity
to move freely and access natural food from their
environment. Chickens have constant access to an
outdoor area and can be fed a diet based on grains
and insects. Often, they are fed a combination of
natural feed, food scraps, and, sometimes,
nutritional supplements. The extensive system is
associated with low population densities, reducing
stress and improving the overall health status of
the birds [10].

2. Materials and methods

This article aims to investigate the zootechnical
performance of broiler chickens bred in different
technological ~systems. For the phenotypic
characterization of lots, classical statistical methods
[11] such as average, variation, standard deviation,
average error, and variability coefficient were used.
For the study of the homogeneity of the mediums,
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respectively for testing as statistically significant of
the differences observed between the batches, the
Student test was used [12].

The research methodology included collecting
data on the zootechnical performance of broiler
chickens bred in different technological systems,
statistical analysis of the data collected,
interpretation of the results, and formulation of
conclusions.

As main objectives, we have the comparison of
growth performance in which the daily weight will
be assessed, the conversion of feed, uniformity in
different breeding systems, and the identification of
the most effective systems, which maximize the
yield and quality of the production of chicken meat.
Weightings were conducted on a weekly basis, on
the same day and at the same hour (4-6 hours
post-feeding), in groups of five birds at ages 1, 7,
and 14 days, and subsequently, individually,
starting from the age of 21 days. Mortality rates
were recorded daily, calculating weekly mortality
percentages and for the entire growth period.

The difference between the initial and final
weights of the chickens over the period is reported
relative to the number of days in the period.

Daily losses were accumulated for each week of
the chickens' lives and reported against the initial
flock size for that week.

The average daily consumption (g/head/day) and
the feed conversion ratio (g feed/g body weight)
were calculated.

Regarding the live weight; this characteristic is
differentiated by sex and directly influences the
quantitative production of meat. The primary goal
is to maximize the biological and economic
efficiency of the growth process, which involves
combining the factors engaged in this process and
the capabilities of the chickens.

3. Results and discussion

A similar study in the literature was conducted by
N'Dri et al. and investigates the genetic
relationships between feed conversion rate,
growth curve parameters, and carcass composition
in a slow-growing line of chickens, labelled
“Label”. It was found that indirect selection for
the feed conversion rate is possible through the
use of a growth curve and abdominal fat
parameters, which does not require breeding
offspring in cages [13].
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A pertinent article that outlines methods and
approaches for assessing the growth of chickens,
including weekly weightings and the calculation of
growth increments, feed consumption, and other
performance indicators, was conducted by Larsen et
al.,, in which they explored the effects of age on
growth, feed conversion rates, weights of individual
parts, and yields of female turkeys from three
different strains. The study was carried out weekly
from the ages of 12 to 21 weeks, providing valuable
data on growth dynamics and feed usage efficiency
in the context of intensive poultry growth [14].

The average daily gain is influenced by two
categories of factors: genetic factors that control
the potential limits of growth and environmental
factors, primarily the nutritional component of the
environment and its interaction with the genotype.
Thus, favourable environmental conditions can
stimulate growth, while unfavourable conditions
may delay growth, although to a certain extent, the
latter losses can be compensated [15].

A study in the scientific literature by Leclercq, B.
examined the effects of dietary protein content on
the growth of chickens with either lean or fat
genotypes, highlighting how nutritional and
genetic factors interact to influence growth
performance. It was observed that lower protein
contents negatively affected the growth of
chickens with lean genotypes but did not have
adverse effects on chickens with fat genotypes.
Furthermore, the study demonstrated that for both
lines, increasing the dietary protein content led to
a reduction in feed ratio and abdominal fat
deposition relative to live body weight, suggesting
that dietary adjustments based on genotype can
improve growth efficiency and body composition
of chickens [16].

An important indicator of the amount of meat that
can be produced from a flock of birds is the
uniformity of growth, which is influenced by the
cumulative effect of the chicks' weight at the hatch
and the rate of growth [17].

A study conducted by Fanatico et al. [18] assessed
the impact of genotype and outdoor access on
growth rate and yield at slaughter. A slow-
growing strain, two medium-growth genotypes,
and a commercial fast-growing genotype were
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reared for periods of 81, 67, and 53 days,
respectively. The data indicate significant
differences in growth performance and slaughter
yield among the genotypes, highlighting how
management and genetic selection influence the
uniformity of growth and the amount of meat that
can be produced.

At the end of the 6th week of the Normal growth
system, the 8th week of the Free growth system,
and the end of the 11th week of growth, control
slaughters were performed on 25% of the
population, both to determine slaughtering
performance and to establish the chemical
composition of the meat, corresponding to each
experimental lot.

Therefore, from Table 1, it emerges that the
evolution of the average weekly body weight over
the entire growth period, namely 6 weeks for the
Normal system, 8 weeks for the Free system, and
11 weeks for the Eco and Traditional growth
systems. It is noted that the body weight of the
chicks increases with age, the minimum weight
value among the presented growth systems being
74 g (Traditional system) and the maximum value
121 g (Normal system), at the age of one week.
The weekly body weight progression (Table 1)
highlights that, except for the weight at one week
of age, the minimum growth value belongs to the
Ecosystem in the second week, also presenting the
lowest weights throughout the 6, 8, and 11 weeks
of growth, compared with the Normal growth
system where we have an average increase of
approximately 147 g.

Chakam et al. [19] also discovered, after testing
160 male broilers, aged 21 days, in groups of four
birds each, measuring weight gain, feed
conversion ratio that there was no statistically
significant difference between treatment groups
for feed consumption.

Another study carried out by Caisin et al. [20]
found that supplementing chickens with feed with
“Primix-Alfasorb” and  “Primx-Bionorm-K”
increased the live weight and average daily growth
of chicks compared to the control group. The
optimum doses for supplements were determined
to be 0.2 kg/t for “Primix-Alfasorb” and 0. 2 kg/ t
for “Primx-Bionorm-K”.
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Table 1. Evolution of Body Weight of Broiler Chickens According to the Normal, Eco, Free, and Traditional Growth

System
Normal Eco Free Traditional
No Period Standard Standard Standard Standard
Mean . . Mean . . Mean . . Mean . .

Deviation Deviation Deviation Deviation

1. Week 1 121.20 2.71 91.20 1.85 98.8 2.416683 74.8 2.154131
2. Week 2 332.60 2.71 185.20 1.85 240.8 1.85478 170.8  3.878262
3. Week 3 725.60 2.32 334.80 2.15 475.2 1.85478 315.6  2.135481
4. Week 4 1136.40 2.93 504.80 2.42 748 2.000061 520 2.828513
5. Week 5 1912.80 1.85 815.20 1.85 1032.8  2.154131 7364  2.925837
6. Week 6 2395.00 431 1050.00 2.45 1411.6 3.31069 976.4  2.315238
7. Week 7 1405.60 1.72 1405.6  2.727719 12244 2.315238
8. Week 8 1694.80 2.15 2098.4 3.31069 14684 2.561328
9. Week 9 2086.80 2.87 17144  3.31069
10. Week 10 2398.00 3.52 1962  2.000061
11. Week 11 2632.00 3.03 2212 2.60776

The dynamics of weekly growth increment
across all rearing systems are delineated in Table
2. Based on the conducted analyses and
calculations, the growth increment was observed
to increase with age across all experimental
batches up to the sixth week of life, with minor
statistically insignificant differences depending
on the rearing system. A similar investigation
was conducted by Gritsenko et al. in 2023 [21].
Chicks from all rearing variants exhibited very
close average increments up to the sixth week
for the rearing system, up to the eighth week,
and for the Eco and Traditional systems, even up
to the eleventh week.

Kuzniacka et al. [22] found that broilers fed with
complete feeds and maintained in an intensive
system were characterized by a higher fat
content expressed as the weight of abdominal
fat, as well as a lower average intake of feed
mixtures per individual broiler. The research was
carried out on 100 broiler chickens of both sexes,
raised up to 42 days in an intensive system, as
well as in a semi-intensive system. It was
observed that the rearing system did not
significantly affect the body weight of the
chickens at the end of the growth period, meat
yield, and muscular content of the carcasses.

Table 2. Weekly Growth Increment of Broilers According to Normal, Eco, Free, and Traditional Rearing Systems

Normal Eco Free Traditional

Crt. Standard Standard Standard Standard

No Period Mean Deviation Mean Deviation Mean Deviation Mean Deviation
1. Week 1 82.60 2.71 5520 2.80 58.8 2416683 40 3.949804
2. Week 2 211.40 4.15 94.00 2.68 142 2.828513 96 2.60776
3. Week 3 393.00 1.34 149.60 0.98 2344 1720517 144.8 4.96402
4. Week 4 410.80 4.32 170.00 1.90 272.8 2.800085 204.4 4.791805
5. Week 5 776.40 3.25 31040 1.17 284.8 3.006751 216.4 3.059505
6. Week 6 482.20 4.50 234.80 2.65 378.8 378.8 240 4.147414
7. Week 7 355.60 3.54 349.2 4.454347 248 3.949804
8. Week 8 289.20 1.96 337.6 4.621829 244 4.56084
9. Week 9 392.00 2.10 246 4.000122
10. Week 10 311.20 1.20 247.6  3.059505
11. Week 11 234.00 5.76 250 4.098905
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The weekly viability of broilers, as depicted in
Table 3, demonstrates satisfactory outcomes,
with a uniform mortality rate of 0.4% across all
growth systems in the initial week, followed by
sporadic occurrences contingent upon the growth
systems. Specifically, in the Eco and Traditional
systems, a parallel mortality rate of 2.4% was
observed in the final week 3.

To maintain the health status of the broilers
throughout the experimental phase, vaccinations
mandated by Romanian legislation for the
applied growth technology were administered,
including against avian pseudo pest, infectious
bursal disease, and infectious bronchitis, with
broilers being procured disease-free.

Gabal & Azzam also assessed the impacts of
aflatoxin-contaminated feed on the
response of day-old chicks to live attenuated
vaccines for Newcastle disease, infectious
bronchitis, and infectious bursal disease.
Concurrent exposure of chicks to 200 parts per
billion of aflatoxin in feed and vaccination

immune

against the aforementioned diseases resulted in
inadequate  protection against subsequent
experimental challenges, as evidenced by
antibody responses compared with chicks fed

aflatoxin-free diets. Mortality rates were higher
in chicks fed with 200 ppb of aflatoxin compared
to those fed aflatoxin-free diets [23].

A seminal article addressing the primary causes
of mortality among broilers, including yolk sac
infections, respiratory conditions, coccidiosis,
limb issues, ascites, vascular and cardiac events,
and sudden death syndrome, was conducted by
Zafra et al. This study examined two cohorts of
broiler chickens aged between 15 and 30 days,
exhibiting respiratory symptoms such as
dyspnoea and mortality rates up to 25%.
Necropsy findings included severe ascites, right
heart hypertrophy, pulmonary congestion, and
extensive multifocal granulomatous pneumonia.
Histopathological examination revealed chronic
multifocal mycotic granulomatous pneumonia.
Aspergillus fumigatus was identified through
microbiological analysis of lung
Following floor disinfection and
replacement, no further clinical signs were
observed

samples.
substrate

in the farm. The severe chronic
granulomatous pneumonia induced by A.
fumigatus in the chickens of this study could
have led to hypoxia, resulting in pulmonary
hypertension, cardiac failure, and ascites [24].

Table 3. Evolution of Chick Mortality Based on the Rearing Systems: Normal, Organic, Free-Range, and Traditional

Normal Eco Free Traditional

No Period Mean Stalfdz!rd Mean Stalfdzfrd Mean Stalfdzfrd Mean StaI}dzfrd

Deviation Deviation Deviation Deviation
1. Week 1 0.48 0.02 0.48 0.02 0.404 0.037631 0.428 0.018548
2. Week 2 0.86 0.02 0.92 0.02 0.844 0.017205 0.852 0.018548
3. Week 3 1.24 0.01 1.38 0.11 1.296 0.077307 1.248 0.018548
4. Week 4 1.62 0.03 1.68 0.02 1.6 0.014143  1.652 0.021541
5. Week 5 2 0.14 2.08 0.10 212 0.195965 2.16  0.172052
6. Week 6 2 0.14 2.04 0.10 2.02  0.135651 2.28 0.162486
7. Week 7 2.2 0.20 2.08  0.205919 2 0.200006
8. Week 8 2.44 0.23 2.16  0.132669 248 0.185478
9. Week 9 2.48 0.19 2.44  0.231524
10. Week 10 2.36 0.25 2.36  0.248201
11. Week 11 2.48 0.21 2.48 0.205919

Following the evaluation of slaughter and on the opposite end, the best yield was found

performance both on carcass and live weight, the
yield recorded similar values across all four
growth systems, with the lowest value being in
the Traditional growth system, specifically 98%,
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in the Normal growth system with a yield of 76%.
Considering the yield, the Normal system has the
highest average yield (76.02%) with a relatively
small variation (0.44), suggesting consistent
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results in this system. The Eco and Free systems
have similar average yields (69.07% and
69.57%, respectively), but the Free system
shows a greater variation (1.07), indicating
potential  inconsistency in  results. The
Traditional system has the lowest average yield
(67.26%) but with the smallest variation (0.36),
which suggests consistency in the lower yield.
The highest average percentage of breast is
observed in the Normal system (29.88%),
indicating that this system favours the
development of the breast. The Eco system has
the lowest average breast weight (16.91%),
suggesting that this system may

limit the development of this part of the carcass.
The Free and Traditional systems have lower
average breast weights compared to the Normal
system.

Variations are relatively small between systems,
all having average thigh weights in the range of
21.80% - 23.07%. This suggests that the growth
system has a lesser impact on the development
of the thighs.

Differences between systems are minor, with the
Eco and Free systems having average wing
weights close to the Normal system. The
Traditional system presents the highest average
wing weight (8.36%), with a very small variation
(0.03), indicating consistent wing production in
this system.

The Eco system has the highest average back
weight (21.89%), followed by the Free and
Traditional systems. The Normal system has the
lowest average back weight (16.29%), which
may indicate a greater allocation of nutrients to
other parts of the carcass in this system.

Table 4. Slaughter Performance of Broiler Chickens - Live Weight

Normal Free Traditional
No. Specification Standard Standard Standard Standard
. . Mean . . Mean . . Mean . .
Deviation Deviation Deviation Deviation
1. Yield 76.02 0.44 69.07 0.57 69.57 1.07 67.26 0.36
), Breast 29.88 0.78 16.91 0.29 20.00 1.22 18.53 0.33
Proportion
3. [Thigh 22.14 1.09 22.33 0.47 21.80 0.53 23.07  0.58
Proportion
4, Wing 7.72 0.23 7.95 0.21 7.88 028 836  0.03
Proportion
Back
5. . 16.29 0.58 21.89 0.30 19.89 0.53 17.31 0.09
Proportion

In terms of yield, the Normal system has the
highest average yield (76.02%), followed by the
Traditional (67.26%), Free (69.57%) and Eco
(69.07%). The standard deviation (S) is
relatively small for all systems, indicating a
relative homogeneity of performance within each
system.

The Normal system has the highest average
breast weight (29.88%), followed by the
Traditional (18.53%), Free (20.00%) and Eco
(16.91%). The standard deviation (S) is greater
for the Free and Eco systems, indicating a
greater variability of the chest weight in these
systems.

Free and Traditional systems have similar
average mass weights (21.80% and 23.07%,
respectively), followed by Normal (22.14%) and
Eco (22.33%).

The standard deviation (S) is relatively small for
all systems, indicating a relative homogeneity of
the pulp weight.

There are no significant differences between
systems in terms of average wing share, with
values ranging between 7.72% and 8.36%.
The standard deviation (S) is relatively small for
all systems, indicating a relative homogeneity of
the wing weight.
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The traditional system has the highest average
share of the back (21.89%), followed by the
Normal (16.29%), Free (19.89%) and Eco

(17.31%). The standard deviation (S) is
relatively small for all systems, indicating a
relative homogeneity of the back weight.

Table 5. Slaughter Performance of Broiler Chickens — Carcass

Normal Eco Free Traditional

No. Specification Standard Standard Standard Standard

Mean Deviation Mean Deviation Mean Deviation Mean Deviation
1. Yield 76.02 0.44 69.07 0.57 69.57 1.07 67.26 0.36
2. Breast Proportion  39.32  1.22 2448 048 28.68 1.43 27.56  0.60
3. Thigh Proportion  29.09 1.28 3232 046 31.33 0.49 34.29 0.73
4. Wing Proportion 10.16 0.24 11.51 0.34 11.34 0.45 12.43 0.04
5. Back Proportion 2143 0.78 31.69 0.26 28.65 1.14 25.73 0.11

The Normal system has the highest average yield
(76.02%), followed by the Traditional (67.26%),
Eco (69.07%) and Free Range (69.57%).

The variation in yield is the lowest in the Normal
system (SD = 0.44) and the highest in a
Traditional system (SD = 1.07).

The Normal System has the highest average
breast weight (39.32%), followed by the
Traditional (27.56%), Free Range (28.68%) and
Eco (24.48%).

The variation in chest weight is the lowest in the
Traditional system (SD = 0.60) and the highest
in Normal system (SD = 1.22).

The traditional system has the highest average
percentage of pulps (34.29%), followed by Free
Range (31.33%), Eco (32.32%) and Normal
(29.09%).

The variation in pulp weight is the smallest in
the Free Range system (SD = 0.49) and the
highest in Normal system (SD = 1.28).

The traditional system has the highest average
share of wings (12.43%), followed by Eco
(11.51%), Free Range (11.34%) and Normal
(10.16%). The wing weight variation is the
smallest in the Normal system (SD = 0.24) and
the largest in the Free Range system (SD = 0.45).

4. Conclusions

In conclusion, the zootechnical performances of
broiler chickens raised in various growth
systems (Normal, Eco, Free, and Traditional),
such as the evolution of body weight, weekly
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growth spurts, mortality rates, and slaughtering
performances of the meat chickens in live weight
and carcass, were compared to assess the growth
performance of broiler chickens in different
growth systems.

The study also examines the weight variation of
different parts of the meat chickens, such as the
breast, thighs, wings, and back, under various
growth system conditions.

Firstly, it is observed that the selection of the
appropriate growth system is crucial for
optimizing production and maximizing the yield
of chicken meat. The Normal growth system is
distinguished by superior yield and preferential
development of the breast, thus offering a
significant economic advantage.

On the other hand, the Eco and Traditional
growth systems, while presenting lower overall
yields, offer benefits related to animal welfare
and the potential to meet market requirements
for chicken meat produced in more natural and
sustainable conditions. The Free growth system,
with significant yield variations, underscores the
need for careful management and optimization
of growth conditions to achieve desired results.
Genetic and nutritional factors also play a crucial
role in determining the growth performance of
broiler chickens, with the interaction between
these factors and the growth system being an
essential areca of research for improving
production efficiency. Furthermore, the study
emphasizes the importance of monitoring the
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health of the chickens through appropriate
vaccination practices and managing the risks
associated  with  diseases and adverse
environmental conditions.

The Traditional system produces chickens with the
highest yield and the largest percentage of pulp but
with the lowest share of chest and back. The
Normal System seems to produce chickens with
the highest breast yield but with the lowest overall
yield and the smallest percentage of pulp. The Eco
and Free Range systems appear to produce
chickens with intermediate characteristics between
the Normal and Traditional systems.
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