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Abstract

The objective of this study was to evaluate the productive and econo-
mic performance of improved creole chickens under different feeding
systems. The research was conducted at the Lodana experimental farm
of the Universidad Laica Eloy Alfaro de Manabi, using a quantitative
approach and a completely randomized design. A total of 96 birds were
used, distributed into two treatments with four replicates each, conside-
ring the cage as the experimental unit. One system included commercial
balanced feed supplemented with Roda grass (Chloris gayana), while
the other used only commercial balanced feed. Variables such as weight
at different stages, feed intake, feed conversion ratio, and carcass weight
were recorded. The results showed differences in productive performan-
ce between the evaluated systems. Descriptively, the treatment with ba-
lanced feed supplemented with Roda grass showed higher average values
of final weight and carcass weight, as well as better feed conversion com-
pared to the treatment based exclusively on balanced feed. Likewise, this
system showed a more favorable cost-benefit ratio. In conclusion, under
the evaluated conditions, supplementation with Roda grass represented a
viable alternative to improve the productive and economic performance
of improved creole chickens.

Keywords: compound feed, efficiency, feeding, supplementation.

Resumen

El presente estudio tuvo como objetivo evaluar el comportamiento pro-
ductivo y econémico de pollos criollos mejorados bajo diferentes sistemas
de alimentacion. La investigacion se desarrolld en la finca experimental
Lodana de la Universidad Laica Eloy Alfaro de Manabi, utilizando un
enfoque cuantitativo y un disefio completamente al azar. Se emplearon
96 aves distribuidas en dos tratamientos con cuatro réplicas cada uno,
considerando la jaula como unidad experimental. Un sistema incluyo ba-
lanceado comercial complementado con pasto Roda (Chloris gayana),
mientras que el otro utiliz6 unicamente balanceado comercial. Se regis-
traron variables como peso en diferentes etapas, consumo de alimento,
conversion alimenticia y peso a la canal. Los resultados evidenciaron
diferencias en el comportamiento productivo entre los sistemas evalua-
dos. De manera descriptiva, el tratamiento con balanceado suplementado
con pasto Roda presentdé mayores valores promedio de peso final y peso
a la canal, ademas de mejor conversion alimenticia en comparacion con
el tratamiento basado exclusivamente en balanceado. Asimismo, este sis-
tema mostro una relacion costo-beneficio mas favorable. En conclusion,
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bajo las condiciones evaluadas, la suplementacion con pasto Roda represent6 una alternativa viable para mejorar el des-
empeflo productivo y economico de los pollos criollos mejorados.

Palabras clave: alimentacion, balanceado, eficiencia, suplementacion.

1. Introduction

Poultry production constitutes one of the main activi-
ties of the global agri-food sector due to its capacity to
consistently supply essential products such as chicken
meat, eggs, and genetic material for reproduction, es-
tablishing itself as a key pillar of food security (Jupi-
ter Toala, 2021). In this context, poultry farming has
positioned itself as one of the fastest-growing indus-
tries, showing a sustained increase in the production
of broiler chickens and laying hens in recent years,
which has generated significant economic benefits for
producers and has strengthened the dynamics of the
sector (Lizcano Moreno, 2021).

Against this background, creole chickens have
gained particular interest in rural and small-scale pro-
duction systems due to their adaptation to adverse
environmental conditions, resistance to diseases, and
contribution to household food security (Hotua-Lopez
et al., 2021). Likewise, these birds are part of traditio-
nal backyard production systems that integrate local
knowledge and sustainable practices, establishing
themselves as a viable alternative within agroecolo-
gical models.

However, one of the main challenges in the pro-
duction of creole chickens lies in optimizing their pro-
ductive performance, especially about growth, feed
conversion, and economic efficiency. In this regard,
feed represents between 65% and 70% of production
costs, which has driven the search for alternative nu-
tritional strategies that improve performance without
significantly increasing costs (Agila Coérdova, 2023).
Several studies have shown that the inclusion of local
inputs or alternative diets can maintain productive pa-
rameters similar to those obtained with commercial
feed, thereby improving the profitability of the pro-
duction system (Carriel Moran, 2021; Mendoza Del-
gado & Mendoza Rivadeneira, 2019).

On the other hand, the improvement of creole chic-
kens, together with appropriate management and fee-
ding practices, has made it possible to increase their
productivity without compromising their adaptive
characteristics. Recent studies highlight that, through
improvements in nutrition and health management, it
is possible to enhance the growth and performance of
these birds, even under traditional rearing conditions
(Siddiqui et al., 2024). Consequently, the evaluation
of different feeding systems becomes a key aspect for

understanding their impact on the productive perfor-
mance of improved creole chickens.

In Ecuador, the poultry sector has maintained an
expanding trend, reflected in an approximate 27% in-
crease in the number of birds raised, considering that
chicken meat and eggs are an essential part of the po-
pulation’s diet and rank among the most widely con-
sumed animal-source foods worldwide (Mero Chavez
et al., 2022). Within this context, the province of Ma-
nabi stands out as one of the most representative, con-
tributing approximately 10% of the national produc-
tion, with significant direct and indirect employment
generation, favored by its geographical and climatic
conditions, which are suitable for poultry production
(Quiroz Pincay, 2023).

However, the growth of the sector, especially in
cantons such as Santa Ana, has revealed limitations
in some production systems, where small and me-
dium-sized enterprises face difficulties associated
with efficiency, sustainability, and the definition of
productive competencies, which has resulted in the
closure of certain production units and the need to
adopt more viable production alternatives. In this re-
gard, free-range or semi-free-range rearing systems
are presented as a relevant option, since they make it
possible to reduce infrastructure costs, decrease stress
in the birds, and respond to the growing demand for
more environmentally friendly production systems
(Quishpe Lema, 2021).

Historically, improved free-range or creole chic-
kens have been raised under semi-free-range systems,
characterized by their meat quality and market accep-
tance, despite their longer growth period compared
with conventional broiler chickens (Salazar Proatio,
2022). Likewise, this type of production has maintai-
ned a constant presence in rural areas, being oriented
toward both household consumption and local com-
mercialization, and serving as an economic alternati-
ve for small family production units (Zhifiin Guerre-
ro, 2019).

The present study addressed the following re-
search question: How does the type of feeding in-
fluence the productive and economic performance of
improved creole chickens? In this context, the general
objective was to evaluate the productive and econo-
mic performance of improved creole chickens under
different feeding systems. To achieve this, the specific
objectives were to compare body weight under two
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feeding systems, analyze feed conversion and carcass
weight as indicators of productive efficiency, and eva-
luate profitability through the cost—benefit ratio for
live birds and carcasses. In accordance with the des-
criptive approach of the study, the guiding hypothesis
was that the inclusion of pasture as a supplement to
commercial feed improves the productive performan-
ce and profitability of improved creole chickens com-
pared with a system based solely on commercial feed.

2. Materials and Methods
2.1. Methodological approach and study area

The research was conducted under a quantitative
approach aimed at evaluating the effect of Rhodes
grass (Chloris gayana) supplementation on the pro-
ductive performance of improved creole chickens.
The objective measurement of variables such as wei-
ght gain, feed intake, and feed conversion ratio throu-
ghout the production cycle was considered.

The study was carried out at the Lodana Expe-
rimental Farm of Universidad Laica Eloy Alfaro de
Manabi [ULEAM], located in the Lodana parish, San-
ta Ana canton, during the months of September to De-
cember. The environmental conditions corresponded
to a tropical climate, with estimated average tempera-
tures ranging from 24 to 30 °C and relative humidity
between 70% and 85%, which allowed for the proper
development of the birds.

2.2. Experimental design and study units

A completely randomized distribution of the experi-
mental units was established, considering the feeding
system as the study factor. Two treatments were esta-
blished: the first consisted of supplying commercial
feed supplemented with Rhodes grass (Chloris gaya-

na), while the second was based exclusively on the
use of commercial feed.

A total of 96 commercially improved creole chic-
kens (“pio pio”) were used. The chickens used corres-
pond phenotypically to the Redbro (Hubbard) line,
characterized by uniform reddish-brown plumage and
yellow legs, although no genetic certification from the
supplier was available, which is acknowledged as a
limitation of the study. This type of bird is characte-
rized by its hardiness and adaptation to local condi-
tions. The birds were of mixed sex, with no differen-
tiation during their experimental allocation.

The experimental allocation was performed rando-
mly, assigning the birds to eight experimental units.
Each unit consisted of one pen housing 12 birds, with
the pen defined as the experimental unit. Thus, each
treatment had four replicates, totaling 48 birds per
treatment. Stocking density was kept constant across
all experimental units (4 birds m2) and was conside-
red a controlled variable.

2.3. Experimental infrastructure and manage-
ment conditions

The experimental units consisted of mobile cages
constructed with a galvanized metal structure and
a zinc upper cover, designed to provide protection
against climatic conditions. Each cage had dimen-
sions of 3 m in length by 1 m in width and a height
ranging from 0.70 to 0.80 m, corresponding to an area
of 3 m? per experimental unit. A diagram of the ex-
perimental design (Figure 1) was developed to show
the arrangement of the units and the distribution of
replicates. Each treatment had four replicates (inde-
pendent cages), arranged alternately to reduce posi-
tional effects.

The cages were located in the lower area of the
experimental farm, in a previously conditioned area
through manual cleaning, using tools such as mache-

Figure 1. Distribution of experimental units and replicates.
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tes, shovels, and rakes, to remove unwanted vegeta-
tion and potential pest sources. Subsequently, the area
was disinfected through the application of creolin and
diluted iodine (3 mL 4 L' of water), using a spray
pump. Likewise, the feeders and drinkers were disin-
fected before the beginning of the experiment, ensu-
ring adequate hygienic conditions.

Conventional feeders and drinkers were used, dis-
tributed in a way that allowed uniform access of the
birds to feed and water, avoiding excessive competi-
tion. The available space per bird was in accordance
with the established density, ensuring adequate welfa-
re conditions.

2.4. Bird management and health

The chicks were transferred under controlled con-
ditions to the experimental area, recording an initial
average temperature of 30 °C. From the beginning,
continuous access to water and feed was guaranteed,
supplementing hydration with vitamins to promote
adaptation during the first days.

Health management included the application of a
vaccination program against diseases such as New-
castle, Avian Pox, and Infectious Coryza, following a
previously established schedule. Additionally, antibio-
tics such as enrofloxacin (Solubactone) and Cerzona
were administered, as well as vitamins (Electravite,
A-V 25, Probiovet) and dewormer (Piperazine 53%),
as part of the comprehensive management of the birds.

2.5. Feeding and supplementation

Feeding constituted the experimental factor of the
study. In both treatments, commercial feed was su-
pplied continuously throughout the entire production
cycle, corresponding to a standard diet for broiler
chickens, with approximate crude protein levels be-
tween 18 and 21% and metabolizable energy between
2,800 and 3,100 kcal kg™'.

In the treatment with supplementation, Roda grass
(Chloris gayana) was supplied chopped and placed
directly on the floor of the experimental units. Its pro-
vision was carried out according to the growth stage,
reaching approximately 2.55 kg between 45 and 60
days and 3.40 kg between 60 and 90 days.

2.6. Evaluated variables

During the development of the experiment, produc-
tive variables were recorded to evaluate the perfor-
mance of the feeding systems, including body weight
at 60 and 75 days, feed conversion, carcass weight,

and the cost-benefit ratio. The weight of the birds
was recorded individually at different growth stages;
however, for the purposes of the analysis, the data co-
rresponding to 60 and 75 days were considered, due
to the consistency in the recording of information du-
ring the research process. The data were grouped by
treatment, obtaining representative average values for
each system.

Feed conversion was estimated as the relationship
between feed intake and weight gain, being expressed
as an indicator of productive efficiency. Carcass wei-
ght was determined at the end of the production cycle
as an indicator of the commercial performance of the
birds. Additionally, variables such as feed intake and
grass intake were recorded; however, due to limita-
tions in the recording by experimental unit, these data
were used only as general reference and were not in-
cluded in the comparative analysis.

2.7. Sampling procedure and statistical analy-
sis

The data were recorded in Excel spreadsheets and or-
ganized for descriptive analysis. Inferential statistical
tests were not applied due to limitations in the expe-
rimental unit, prioritizing the comparison of trends
between treatments.

3. Results

Weights were recorded in representative samples of
birds by feeding system on days 60 and 75. The data
were processed descriptively to compare productive
performance between treatments. As shown in Table
1, chickens from treatment S1 (feed + grass) presen-
ted higher weight values compared to treatment S2
(feed) at 60 and 75 days of age. This difference sug-
gests a possible positive influence of grass inclusion
during the intermediate growth stages.

The analysis of feed conversion shows that treat-
ment S1 presented better results than S2 in all eva-
luated periods (Table 2). At 60 days, S1 recorded a
mean of 2.32, while S2 reached 2.47. This trend was
maintained at 75 days, with 6.02 for S1 compared to
7.11 for S2, and at 90 days, with 10.11 in S1 and 14.04
in S2. In general, S1 showed greater efficiency in feed
conversion over time, as it required a lower amount of
feed (kg) per unit of gain compared to S2.

Table 3 shows that the S1 system presented a hi-
gher carcass weight compared to S2, which suggests
better productive performance under conditions of
grass supplementation.

The cost-benefit ratio indicates that the S1 system
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presents greater profitability compared to S2 (Table
4). However, these values should be interpreted with
caution due to the cost structure considered.

When comparing both systems, system 1 presents
greater profitability in terms of carcass production
(Table 5). However, the values obtained are lower
than those recorded in the live weight analysis, which
suggests a reduction in profitability when considering
product processing. System 1 presented a total pro-

duction cost of $368.25 and an income of $508.50,
generating a net benefit of $140.25. The cost-bene-
fit ratio was 1.38, indicating that for every dollar in-
vested, a return of $1.38 is obtained, equivalent to a
net profit of $0.38. System 2 recorded a total cost of
$360.25 and an income of $462.00, generating a net
benefit of $101.75. The cost-benefit ratio was 1.28, re-
presenting a profit of $0.28 for every dollar invested.

Table 1. Average weight (kg) of chickens at different growth stages.

Treatment Day 60 (kg) Day 75 (kg)
S1 1.61 2.01
S2 1.55 1.91
Table 2. Feed conversion.
Treatment 60 days 75 days
S1 2.32 6.02
S2 2.47 7.11

Table 3. Average carcass weight (kg) by feeding system.

Treatment

Carcass weight (kg)

S1
S2

1.94
1.59

Table 4. Cost-benefit relationship of production systems.

System Total cost Total income Net benefit Cost/Benefit ratio
® ®) ®)
S1 328.25 690.00 361.75 2.10
S2 320.25 617.00 296.75 1.93
Table 5. Cost—benefit ratio per carcass.
System Total cost Total income Net benefit Cost/Benefit ratio
® ®) ®
S1 368.25 508.50 140.25 1.38
S2 360.25 462.00 101.75 1.28

4. Discussion

The results of the present study show that the fee-
ding system influences the productive performance
of improved Creole chickens under semi-grazing con-
ditions. In this sense, the inclusion of grass as a su-
pplement in System 1 [S1] showed a favorable trend
in productive variables such as weight and feed con-
version, particularly during the intermediate growth
stages. These findings highlight the importance of

nutritional management within alternative poultry
production systems. In this regard, Gonzalez-Cerén
et al. (2019) indicate that the rearing system directly
influences the growth rates of birds, with grazing be-
ing a determining factor in the productive trajectory,
with growth models that differ significantly between
birds raised under confinement and those raised under
grazing systems.

Regarding productive performance, the weight values
recorded at 60 and 75 days show that S1 reached higher
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averages compared to System 2 [S2]. This difference
suggests that forage supplementation may contribute
positively to bird growth during specific development
stages. However, since the data were analyzed under a
descriptive approach, conclusive statistical inferences
could not be established. In this context, the obser-
ved results coincide with those reported by Andrade
Mendoza (2022) and Mufioz Marcillo (2022), who
indicate that the use of forages as a feed supplement
can improve nutrient utilization and promote growth
in semi-intensive systems. On the other hand, Frei-
tas-Pinheiro et al. (2019) demonstrated that adjusting
the nutritional composition in Redbro Creole chic-
kens directly influences productive performance. The
optimization of crude protein, without altering essen-
tial amino acids, can improve weight gain and feed
conversion, highlighting the importance of adequate-
ly formulating balanced feed.

On the other hand, feed conversion showed lower
values in S1 compared to S2 throughout the evalua-
ted stages, indicating greater efficiency in feed uti-
lization in the system with grass supplementation.
This behavior suggests that the inclusion of forage
resources can optimize the use of balanced feed, po-
tentially reducing production costs. These results are
consistent with those reported by Arjona Smith and
Guevara (2020), who highlight the importance of the
relationship between nutritional quality and producti-
ve efficiency in poultry systems.

In this same sense, Paredes and Diaz (2023) found
that the partial substitution of finishing feed with ye-
llow corn up to 40% did not affect body weight gain
or feed conversion in improved Creole chickens, de-
monstrating that the incorporation of alternative feed
resources can be viable without compromising pro-
ductive performance. Likewise, Mendoza Ribadenei-
ra et al. (2020) reported that the partial substitution
of corn with whole meal flour of Cucurbita moschata
generated significant differences in feed intake and
weight gain during early stages, confirming that the
energy source used as a feed supplement has a rele-
vant influence on the productive efficiency of birds.

Regarding carcass weight, S1 presented higher va-
lues compared to S2, which reinforces the idea of be-
tter productive performance under conditions of grass
supplementation. This result is relevant considering
that carcass weight represents a more direct indicator
of the commercial performance of birds. However, as
with other variables, these results should be interpre-
ted from a descriptive approach, due to the methodolo-
gical limitations associated with the experimental unit.

From a management perspective, the use of mobile
cages allowed an adequate distribution of the birds in
the space, facilitating land use and reducing waste ac-

cumulation. This type of system contributes to impro-
ving sanitary conditions and animal welfare, which
are fundamental aspects in semi-grazing production
systems. In accordance, Chiriapa Brito (2023) indica-
tes that the implementation of mobile infrastructures
favors the reduction of pathogens and improves the
productive environment. Along the same line, Acosta
Lozano et al. (2018) highlight that the design of in-
frastructures adapted to local conditions is essential
to guarantee an adequate productive environment in
small-scale poultry systems, which is relevant in the
context of the present study. Additionally, the supple-
mentation with local inputs as a management strate-
gy has been explored by Quiroz Pincay (2023), who
evaluated the use of azolla meal in improved Creole
chickens and found that this input, rich in protein and
minerals, can be integrated as a feed supplement wi-
thin semi-intensive systems, contributing to the diver-
sification of available nutritional sources.

In the economic analysis, both systems presented
cost-benefit ratios greater than 1 in live production, in-
dicating that they are economically viable. S1 showed
greater profitability, with a C/B ratio of 2.10, compa-
red to 1.93 in S2, suggesting an economic advantage
associated with the use of grass as a feed supplement.
These results coincide with those reported by Alcivar
Mero and Mero Mejia (2020), who highlight that the
incorporation of alternative feed resources can reduce
costs and improve profitability in poultry systems.

On the other hand, in the carcass analysis, both
systems continued to show profitability, although
with lower values compared to live production. S1
reached a C/B ratio of 1.38, while S2 presented 1.28,
maintaining the advantage of the system with grass
supplementation. This decrease in profitability could
be associated with the additional processing costs,
which highlights the importance of considering di-
fferent economic scenarios within the production
system. In this sense, Angarita Leiton and Castrillon
Zapata (2020) emphasize the need to evaluate the eco-
nomic sustainability of production systems beyond
immediate results. Additionally, Duarte Reyes (2020)
indicates that management variables such as the use
of brooders and artificial light hours can influence the
final weight of birds and, therefore, the economic in-
dicators of the system, making it important to con-
sider these factors in a comprehensive evaluation of
productive profitability.

Overall, the results suggest that the inclusion of
grass in semi-grazing systems can improve the pro-
ductive and economic performance of improved
Creole chickens. However, the methodological limi-
tations of the study imply that these findings should
be considered as a descriptive approximation, and fu-
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ture research with more robust experimental designs
is recommended to statistically validate the observed
effects.

5. Conclusions

The feeding system based on balanced feed plus grass
supplementation showed better productive perfor-
mance compared to the system with exclusive balan-
ced feed, as evidenced by higher weights at 60 and 75
days, as well as greater carcass weight. These results
suggest a favorable effect of forage inclusion on the
growth of improved Creole chickens under semi-gra-
zing conditions.

Feed conversion was lower in the system with
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