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RESUMEN
Considering the importance of commercial laying hen farms in the egg 
production sector in Algeria. This study aimed to describe the laying 
hen houses and health management practices used in high-density 
poultry farms. Between 2024 and 2025 (January and April), a cross-
sectional survey was carried out in 144 commercial farms in the Batna 
Province, Algeria, through structured questionnaires with the help of 
oral interviews. Most laying barns (93.75 %) were constructed using 
non-insulating materials, and the average space per laying hen ranged 
from 424.28 to 476.00 cm2/hens. In terms of farm sizes, surveillance 
operations of feed, droppings, and equipment were statistically 
associated with farm size (P < 0.001) and practiced by all large-scale 
farms with more than 40,000 laying hens (100 %). The main causes of 
mortality were infectious diseases (79.86 %), followed by accidents 
in cages (16.67 %) and cannibalism (3.47 %). A quarter of laying hen 
farms reported disease outbreaks, of which viral diseases were the 
most prevalent (61.12 %). Disease prevalence was highest in farms 
with less than 12,000 laying hens and farms with 12,000-40,000 
laying hens (32.43 % and 23.47 %, respectively). This study revealed 
that laying barns did not comply with standard housing requirements 
and that health management practices were deficient on small and 
medium-sized farms (less than 40,000 laying hens), which could 
compromise the health and production performance of laying hen 
flocks. Obtaining a better understanding of these aspects in an Algerian 
context is useful for targeting inventions to improve laying hen houses, 
health management, and disease prevention.

Palabras clave: Argelia; gestión sanitaria; gallinas ponedoras; 
prácticas.

ABSTRACT
Considerando la importancia de las granjas comerciales de gallinas 
ponedoras en el sector de la producción de huevos en Argelia. 
Este estudio tuvo como objetivo describir los gallineros de gallinas 
ponedoras y las prácticas de gestión sanitaria utilizadas en granjas 
avícolas de alta densidad. Entre 2024 y 2025 (enero y abril), se llevó 
a cabo una encuesta transversal en 144 granjas comerciales en la 
provincia de Batna, Argelia, a través de cuestionarios estructurados 
con la ayuda de entrevistas orales. La mayoría de los gallineros de 
ponedoras (93,75 %) se construyeron con materiales no aislantes, y el 
espacio promedio por gallina ponedora osciló entre 424,28 y 476,00 
cm2/gallina. En términos de tamaños de granja, las operaciones 
de vigilancia de alimentos, excrementos y equipos se asociaron 
estadísticamente con el tamaño de la granja (P < 0,001) y fueron 
practicadas por todas las granjas a gran escala con más de 40.000 
gallinas ponedoras (100%). Las principales causas de mortalidad 
fueron las enfermedades infecciosas (79,86 %), seguidas de los 
accidentes en jaulas (16,67 %) y el canibalismo (3,47 %). Una cuarta 
parte de las granjas de gallinas ponedoras reportaron brotes de 
enfermedades, de las cuales las enfermedades virales fueron las más 
prevalentes (61,12 %). La prevalencia de enfermedades fue más alta en 
granjas con menos de 12.000 gallinas ponedoras y granjas con 12.000 
- 40.000 gallinas ponedoras (32,43 % y 23,47 %, respectivamente). 
Este estudio reveló que los gallineros de ponedoras no cumplían con 
los requisitos estándar de alojamiento y que las prácticas de gestión 
sanitaria eran deficientes en las granjas pequeñas y medianas (menos 
de 40.000 gallinas ponedoras), lo que podría comprometer la salud 
y el rendimiento productivo de las bandadas de gallinas ponedoras. 
Obtener una mejor comprensión de estos aspectos en un contexto 
argelino es útil para orientar las invenciones para mejorar los gallineros 
de ponedoras, la gestión sanitaria y la prevención de enfermedades.
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INTRODUCTION 

Eggs from laying hens (Gallus gallus domesticus) are still 
considered one of the most consumed animal-source foods in 
the world due to their composition, which features richness in 
proteins, essential amino acids, cholesterol, monounsaturated 
fatty acids, micronutrients, and vitamins [1]. 

The growing demand for eggs has led to an increase in 
intensive production systems, where laying hen housing is a 
central determinant of productivity and welfare. To develop 
minimum standards of welfare, international regulations were 
also introduced, especially in space assignment given to each 
bird [2, 3].

Despite these interventions, contemporary intensive egg 
production systems do not necessarily promote the health 
of laying hen flocks. Poor nutrition, hygiene, and inadequate 
feeding conditions, as well as limited space, have been linked to 
deteriorating health outcomes [4]. 

Simultaneously, the inclination towards larger flock sizes has 
contributed to making health management a more complex task, 
thereby increasing the risk of an outbreak and lost production [5]. 

Several studies have emphasized that the characteristics of 
laying hen houses [6, 7] and management of health practices 
contribute significantly to the productivity and sustainability of 
laying hen flocks [8, 9].

In this regard, it is essential to analyze the production settings 
in the region to determine the risk factors and focus on their 
mitigation. In Algeria, there is a dearth of research concerning 
the laying hen housing conditions. The available literature so far 
reviewed only a small sample of 10 poultry sheds, which was not 
enough to describe the sector. As far as we know, there are no in-
depth studies conducted on the health management practices in 
commercial laying farms in Algeria [10].

This knowledge gap is the subject of the present research, in 
which the structural features of laying hen houses are provided, 
and (ii) the health management practices in a representative 
sample of the commercial farms located in a high-density poultry 
producing area of Algeria. This work will provide information to 
guide specific activities that will enhance flock health, welfare, 
and productivity in the national egg production industry by 
creating baseline data.

MATERIAL AND METHODS
Ethical approval 

Statistical analysis

Sampling, survey and data collection

Study location

All procedures were following the guidelines of the Scientific 
Council of the Institute of Veterinary Sciences and Agricultural 
Sciences, University of Batna 1 in Algeria, granted ethical 
approval for this research.

The frequency of the different laying hen characteristics 
was calculated using descriptive statistics in SPSS version 
27.0 (Statistical Package for the Social Sciences). Results are 
presented using the number and percentage for categorical 
variables.

The study was conducted in nineteen (19) municipalities, 
including Bitam, Merouana, Ouyoun El Assafir, Aïn Djasser, Ouled 
Sellam, Aïn Yagout, Rahbat, Lemcen, Ksar Belezma, Oued El Ma, 
Talkhemt, Ouled Aouf, Hidoussa, Ouled Fadel, Zana El Beida, 
El Hassi, Lazrou, Aïn Touta and Seriana during the period from 
January 2024 to April 2025. A list of commercial laying hen 
farmers in these regions was created by compiling farm lists from 
municipal agricultural departments and local veterinarians.

Sample size was estimated using the sampling technique of 
Yamane [13], according to the following formula:

(n: sample size; N: population size; e: margin of error).
In this study, the population size (N) represents the number 

of operational laying hen farms estimated at 225 farms, and e = 
0.05 (5 %). In total, 144 laying hen farms were included in this 
study based on the consent of their owners to participate in the 
study.

Data was collected using questionnaires distributed to 
farmers through oral interviews. The questionnaire consisted 
of closed questions and open questions. It had three sections: 
Section  A included questions on laying hen farms characteristics, 
such as age of farmer, education level, experience, strain and 
flock size; section B included questions on characteristics of 
laying hen houses, such as age of barn, construction materials, 
equipment, number of barns per farm and number of laying hens 
per cage; section C included questions on management health 
practices, such as surveillance operations, veterinarian visits, 
mortality causes, as well as pathologies. 

Density for cage-laying hens was calculated by dividing 
the number of laying hens per cage by the cage area. Density 
measurement was dependent on the farmer's permission to 
access the shed and the number of cage measurements allowed. 
The primary diseases were only collected from the veterinarians 
monitoring the laying hen flocks.

Laying hen farms were divided into three groups according 
to their size, based on commonly used battery modules [14, 15]. 
Group 01 corresponds to farms with less than 12,000 laying 
hens; Group 02 corresponds to farms with a size between 12,000 
and 40,000 laying hens; and Group 03 corresponds to farms with 
more than 40,000 laying hens.

A cross-sectional study was conducted in laying hen farms 
from January 2024 to April 2025 in the province of Batna 
(Algeria). This study site was the leading producer of table eggs 
for twelve years (2000-2012) in Algeria [11]. This province is 

located in the northeast of Algeria, between the 4° and 7° of East 
longitude and 35° and 36° of North latitude, and is characterized 
by a semiarid climate [12].
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TABLE I provides a summary of the main features of the 
investigated by laying hen farms. Most farmers were between 40 
and 60 years old (79.86 %) and had a middle school education 
(73.61 %), indicating that mature, reasonably educated 
individuals primarily lead the sector. Over 10 years of experience 
in farming was reported in more than half (52.08 %), indicating 
that a relatively stable workforce exists with practical knowledge. 
However, 92.36 % of the total population (N = 1,943) had not 
been trained in poultry farming formally, which poses a severe 
technical capacity deficit. The results are quite consistent with 
the socio-professional profiles of poultry farmers present in the 
M’sila region in Algeria [16].

TABLE II summarizes the structural features of the surveyed 
laying hen barns. Over 52.08 % of the barns were five to ten years 
old, with an additional 44.44 % aged ten to twenty years. The 
roof featured a steel-framed tiling with fibre-cement corrugated 
sheets, zinc panels or sandwich panels on most barns. Most of 
the walls were made of cemented blocks of concrete (47.92 %) 
or bricks (45.83 %). The percentage of farms using insulated 
construction materials (prefabricated wall panels, insulated 
walls made of double-brick or sandwich panels) was only a small 
fraction (6.25%), and a feature exclusive to large-scale poultry 
businesses [15].

In general, most of the farms (93.75 %) had a thermal 
insulation-free barn, whether a roof or walls, which significantly 
reduced the possibility of temperature control. All farms had 
universally concrete flooring. Sites differed in window number 
and size, although all barns had cooling pads and exhaust 
fans, which were turned on to full capacity under conditions 
of high temperatures, especially in summer. The management 
of manure was done mechanically; it either employed manure 
removal scrapers (45.83 %) or the belt systems (54.17 %), which 
transferred the waste out of the housing facilities.

In terms of genetic stock, the most common stock was that 
of the ISA Brown (65.97 %), then Hy-Line Brown (26.39 %) and 
then Hy-Line White (7.64 %). The popularity of the ISA Brown 
could have been due to its stable egg production and excellent 
egg quality, which the commercial operations have preferred. 
This dependence on exported hybrid breeds mirrored the 
larger pattern in Algeria's poultry industry, which is dominated 
by modern intensive systems constructed around commercial 
breeds used worldwide [16, 17]. 

The survey carried out on all farms revealed that they are 
involved in the commercial production of table eggs, which 
is the main source of earnings in these businesses. Such 
homogenization of purpose in production highlights the economic 
significance of egg production in the area and the commercial 
inclination of the industry, and also offers a clear background 
against which later results on housing and health management 
practices can be interpreted.

RESULTS AND DISCUSSION

General characteristics of laying hen farms

Housing characteristics 

Barn description

The stocking density and barn size data were subjected 
to analysis of variance (ANOVA) to determine any significant 
statistical differences between the different farm sizes. 
Significant differences were identified at P-value ≤ 0.05. 
Pearson's chi-square (χ2) test with calculation of P was used to 
compare categorical variables between groups of farm sizes. To 
estimate the strength of the association between categorical 
variables and farm sizes, Cramer's V for categorical variables (with 
more than two possible answers) were used. P-value ≤ 0.05 is 
considered a statistically significant difference.
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Barn size and stocking density

Such results suggest that almost half of the barns (45.13 %) 
were more than 10 years old, and they had not been renovated. 
The prevalence of low-insulation building materials (93.75 %) 
further weakened the control of ambient temperatures. These 
inadequacies are extremely dangerous to the health, welfare, 
and productivity of the flock since they cause restriction of the 
ability to sustain a consistent internal environment. Considering 
these findings, the purpose of renovating the barn and enforcing 
compliance with the construction standards can be considered 
an urgent need to optimize the housing conditions. The poultry 
houses will need to be designed to consider the building's 
geometry, the correct location of windows and ventilation 
systems to facilitate efficient air circulation, and to control the 
temperature [18, 19]. In fact, the impact of structural design of 
laying hen houses on the indoor environment is quite significant, 
and this directly impacts the flock performance and biosecurity 
results [20, 21].

According to TABLE III, the size categories of farms did show 
a significant difference in the number of laying hens per barn (P < 
0.001). There was, however, no significant difference in the area 
of the cage among the various groups of farm sizes. The median 
flock size per barn was highest in farms with over 40,000 hens, 
then in 12,000-40,000, and in less than 12,000 hens.

Stocking density was 360–540 cm² per hen with four to seven 
birds per cage. Such space show that none of the flocks sampled 
were kept in accordance with European Union standards, where 
at least 550 cm2/hen in unenriched cage systems (Directive 
1999/74/EC, recommended in 2003) and 750 cm2/hen in 
furnished cage systems are required by European legislation 
since 2012 [2].

Economic factors have probably caused the high stocking 
rates used in this experiment because the farmers usually want 
to achieve the optimal productivity and profitability rates on a 
per-unit area basis [22]. However, the literature has shown that 
the density of stocking has a direct impact on the egg-raising rate 
and the welfare of hens [23, 24]. Interestingly, despite previous 
battery cage research indicating a tolerable space distribution of 
300-650 cm²/hen, it can be noted that at least 736.3 cm²/hen 
would be needed to maintain optimal egg production in a battery 
cage [25].

Taken together, these results highlight a severe discrepancy 
between the existing housing habits and the set welfare norms. 
Continuous application of high-density systems not only leads 
to the possible deterioration of animal welfare, but it can also 
have negative impacts on long-term productivity and egg quality. 
When it comes to achieving sustainable production results in 
keeping with global welfare standards, it will thus be necessary 
to address the issue of stocking density in Algerian laying hen 
farms.

TABLE IV sums up the practices of animal health management 
in the laying hen farms in Batna province. Farm size was strongly 
correlated with veterinary visits (χ2 = 110.365, P = 0.001), 
droppings monitoring (χ2 = 30.154, P = 0.001), equipment 
monitoring (χ2 = 11.189, P = 0.004), mortality investigation (χ2 = 
11.121, P = 0.025) and feed monitoring (χ2 = 9.180, P = 0.010). 
These findings suggest that there are significant differences 
in key health management practices among farms of varying 
capacities.

Health management 
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One of the most important differences was seen in farm sizes: 
all the farms that had over 40,000 hens were always adopting 
veterinary oversight, equipment and feed checks, and inquiries 
into deaths (100 %). On smaller farms, in contrast, there were 
inconsistencies related to the application of these measures. 
Such distinctions must be, probably, indicative of the technical 
capacity, financial power, and compliance with standardized 
health management practices [26].

In total, there was 100 % prevalence of routine health 
surveillance. However, only 51.39 % of farms investigated feed 
distribution, 24.31 % of farms evaluated droppings, 13.19 
% of the farms evaluated flock behaviour, and 50 % of farms 
evaluated equipment functionality. Only a minor fraction of the 
farmers (95.14 %) requested veterinary help proactively- that is, 
only when faced with a health problem, decreased production, 
decreased feed consumption, or an open outbreak of the disease. 
A small number (4.86 %) hired an outsourced veterinarian who 
made weekly prophylactic visits. This underscoring tendency 
to rely on passive veterinary services indicates a structural 
vulnerability in preventive health care in the poultry sector of the 
region.

The causes of mortality also differed, with the size of the farm 
(P = 0.025). At large farms (> 40,000 hens), the mortality was 
solely of a disease-related nature (100 %). Besides, in smaller 
farm sizes diseases also remained the major cause (84.69 % and 
62.16 %, respectively), but accidents within cages (12.24 % and 
32.43 %) and cannibalism (3.06 % and 5.41 %) contributed to 
secondary losses. Such patterns suggest that smaller operations 
may lack structural protection, proper oversight, and stringent 
biosecurity measures, thereby making them vulnerable to injury 
and behavioral vices, as well as the risk of infectious diseases [8, 
27].

Infectious disease was the leading cause of death in all 
the farms (79.86 %), cage-related accidents (16.67 %) and 
cannibalism (3.47 %) came second and third, respectively. The 
etiological analysis has shown that most deaths were caused by 
infectious diseases, which supports the results of Muñoz-Gómez 
et al. [28]. This pattern of death suggests that there is inadequate 
biosecurity infrastructure, as well as irregular prophylaxis.

The main pathologies reported by veterinarians were 
Infectious Bronchitis (30.56 %, n = 11), Mycoplasmosis (16.67 %, 
n = 6), Colibacillosis (11.11 %, n = 4), Coccidiosis (11.11 %, n = 4), 



6 of 8

Laying hen house characteristics /KASMI et al.

The authors declare no conflicts of interest. 	

Conflict of interest statement

European Commission. Council Directive 1999/74/EC 
of 19 July 1999 laying down minimum standards for the 
protection of laying hens. OJEU. [Internet]. 1999 [cited 20 
Dec 2025]; L203:0053-0057. Available in: https://goo.su/
MQTNhE0

[2]

European Commission. Animal Welfare: Commission 
report confirms the potential benefits of banning 
conventional battery cages for laying hens. [Internet]. 
Brussels, Belgium: European Commission. 2008 [cited 20 
Dec 2025]. Available in: https://goo.su/hwrnCh

[3]

Lima É, Oliveira MB, Freitas A. Antibiotics in intensive 
egg production: Food Safety tools to ensure regulatory 
compliance. Food. Chem. Adv. [Internet]. 2023; 3:100548. 
doi: https://doi.org/q2qq

[4]

van Veen LA, van den Oever AC, Kemp B, van den Brand 
H. Perception of laying hen farmers, poultry veterinarians, 
and poultry experts regarding sensor-based continuous 
monitoring of laying hen health and welfare. Poult. Sci. 
[Internet]. 2023; 102(5):102581. doi: https://doi.org/
hbp3qn

[5]

Myers M, Ruxton CHS. Eggs: Healthy or Risky? A Review 
of Evidence from High Quality Studies on Hen’s Eggs. 
Nutrients. [Internet]. 2023; 15(12):2657.  doi: https://doi.
org/q2qn

BIBLIOGRAPHIC REFERENCES

[1]

Weeks CA, Lambton SL, Williams AG. Implications for 
welfare, productivity and sustainability of the variation in 
reported levels of mortality for laying hen flocks kept in 
different housing systems: a meta-analysis of ten studies. 
PLoS One. [Internet]. 2016; 11(1):e0146394. doi: https://
doi.org/gjh7kj

[7]

Karcher DM, Jones DR, Abdo Z, Zhao Y, Shepherd TA, Xin H. 
Impact of commercial housing systems and nutrient and 
energy intake on laying hen performance and egg quality 
parameters. Poult. Sci. [Internet]. 2015; 94(3):485-501. 
doi: https://doi.org/f65bdq

[6]

Zhou Z, Shen B, Bi D. Management of pathogens in poultry. 
In: Bazer FW, Lamb GC, Wu G, editors. Animal Agriculture, 
Sustainability, Challenges and Innovations. San Diego, CA, 
USA: Academic Press. 2020; 30:515-530. doi: https://doi.
org/q2qs

[8]

Newcastle (13.89 %, n = 5), and Avian Influenza (16.67 %, n = 6). 
This is in consistent with the findings of several epidemiological 
investigations in Algerian poultry farms who reported a high 
seroprevalence of infectious bronchitis [29], a high prevalence 
of Mycoplasma synoviae (MS) and Mycoplasma gallisepticum in 
poultry farms in the area of Batna [30, 31], Colibacillosis [32, 33, 
34], a high prevalence of coccidiosis [35, 36], Newcastle disease 
[37, 38] and avian influenza [39, 40].

Epidemiological diagnosis showed that viral diseases were 
predominant (61.12 %), bacterial diseases (38.88 %), and no 
fungal, parasitic or nutritional disorders were reported. Such a 
high prevalence of the viral disease indicates insufficient sanitary 
protection, a low level of hygiene standards, and failures in the 
vaccination programmes [41, 42, 43, 44]. Indicatively, when 
diseases were actively reported, it was a quarter of the farms (25 
% n = 36), indicating the lack of system health defenses in both 
preventive and reactive health management models.

Taken together, these results indicate a two-sided issue: 
despite better representation of larger farms in terms of 
compliance with veterinary monitoring and surveillance 
measures, both large-scale and small-scale activities can be 
exposed to pressures of infectious diseases due to the lack of 
full biosecurity and uneven prophylaxis. These shortcomings 
are critical not only for enhancing the health and productivity 
of flocks but also for addressing community health concerns 
associated with zoonotic pathogens in Algeria's growing poultry 
industry.

CONCLUSIONS

To some extent, this research fills the gap in the literature 
that discusses laying hen houses and health management 
practices of laying hen flocks in commercial laying hen farms 
in Algeria. It was discovered that most of the barns fail to fulfil 
building standards, which makes it hard to monitor the ambient 
factors within the barns. Moreover, this study also indicates a 
very high density of stocking. When it comes to a comparison of 
farm sizes, all farms with over 40,000 laying hens practised daily 
surveillance operations, despite the lack of laying hen behaviour. 
Nevertheless, laying hen farms containing fewer laying hens fail 
to satisfy good daily surveillance operations. Diseases cause the 
greatest mortality of all farm sizes. Moreover, mortality in the 
lower farm sizes was also caused by accidents and cannibalism. 
The most common pathologies were viral diseases, followed by 
bacterial diseases. 

Improving housing design, enforcing minimum welfare 
standards, and strengthening health management are urgent 
priorities. Targeted technical support while building, financial 
incentives for barn renovation and access to bank credits, and 
the development of standardized flock health plans, such as the 
development of a health plan of laying hen flocks to encompass 
vaccination, hygiene and biosecurity practices, could significantly 
reduce disease burden and enhance productivity. Future research 
should provide context-specific recommendations to align 
production practices with both animal welfare and economic 
sustainability.

https://goo.su/MQTNhE0
https://goo.su/MQTNhE0
https://goo.su/hwrnCh
https://doi.org/q2qq
https://doi.org/hbp3qn
https://doi.org/hbp3qn
https://doi.org/q2qn
https://doi.org/q2qn
https://doi.org/gjh7kj
https://doi.org/gjh7kj
https://doi.org/f65bdq
https://doi.org/q2qs
https://doi.org/q2qs


7 of 8

Revista Científica, FCV-LUZ / Vol. XXXVI

Al-Zaidi AAMA. Ventilation system design for poultry 
buildings. Net J. Agric. Sci. [Internet]. 2022; 10(1):37-42. 
doi:  https://doi.org/q2rc

[19]

Oloyo A, Ojerinde A. Poultry housing and management. 
In: Kamboh AA, editor. Poultry - An Advanced Learning. 
IntechOpen, 2019; 1:1-17. Available in: https://doi.org/
q2rd

Polat HE. Effects of poultry building design on indoor air 
quality in humid climates. J. Anim. Plant Sci. [Internet].  
2015 [cited 19 Nov 2025]; 25(5):1264-1272. Available in: 
https://goo.su/KBU7I0U

[21]

[20]

H e s t e r  P Y.  E g g  i n n o v a t i o n s  a n d  s t r a t e g i e s  f o r 
improvements.  West Lafayette, Indiana, USA: Academic 
press; 2016.

[22]

Nicol CJ, Brown SN, Glen E, Pope SJ, Short FJ, Warriss PD, 
Zimmerman PH, Wilkins LJ. Effects of stocking density, 
flock size and management on the welfare of laying hens 
in single-tier aviaries. Br. Poult. Sci. [Internet].  2006; 
47(2):135-146. doi: https://doi.org/bqzd9x

Kang HK, Park SB, Kim SH, Kim CH. Effects of stock 
density on the laying performance, blood parameter, 
corticosterone, litter quality, gas emission and bone 
mineral density of laying hens in floor pens. Poult. Sci. 
[Internet].  2016; 95(12):2764-2770. doi: https://doi.org/
q2rf

[23]

[24]

Erensoy K, Sarıca M, Noubandiguim M, Dur M, Aslan 
R. Effect of light intensity and stocking density on the 
performance, egg quality, and feather condition of laying 
hens reared in a battery cage system over the first 
laying period. Trop. Anim. Health Prod. [Internet]. 2021; 
53(2):320. doi: https://doi.org/gj2t23

Olutumise AI, Oladayo TO, Oparinde LO, Ajibefun IA, Amos 
TT, Hosu YS, Alimi I. Determinants of Health Management 
Practices’ Utilization and Its Effect on Poultry Farmers’ 
Income in Ondo State, Nigeria. Sustainability. [Internet]. 
2023; 15(3):2298. doi: https://doi.org/gwgw9v

[25]

[26]

Schuck-Paim C, Negro-Calduch E, Alonso WJ. Laying hen 
mortality in different indoor housing systems: a meta-
analysis of data from commercial farms in 16 countries. 
Sci. Rep. [Internet].  2021; 11(1):3052. doi: https://doi.
org/ghz895

[27]

Muñoz-Gómez V, Shaw AP, Abdykerimov K, Abo-Shehada 
M, Bulbuli F, Charypkhan D, Delphino M, Léger A, Li 
Y, Rasmussen P, Rittem S, Ahmadi BF,  Torgerson PR. 
Economic impact of chicken diseases and other causes 
of morbidity or mortality in backyard farms in low-income 
and middle-income countries: a systematic review and 
meta-analysis. BMC Vet. Res. [Internet]. 2025; 21(1):151. 
doi: https://doi.org/q2rh

[28]

Alloui N, Sellaoui S,  Ayachi A, Bennoune O. Evaluation of 
biosecurity practices in a laying hens farm using Biocheck.
UGent. Multidiscip. Sci. J. [Internet].  2021; 3(3):2021014. 
doi:  https://doi.org/q2q2

[11]

Chapot L, Hibbard R, Ariyanto KB, Maulana KY, Yusuf H, 
Febriyani W, Cameron A, Paul M, Vergne T, Faverjon C. 
Needs and capabilities for improving poultry production 
and health management in Indonesia. PLoS One. 
[Internet]. 2024; 19(8):e0308379. doi: https://doi.org/
q2qw

[9]

Adjroudi R, Bouzeriba L. Caractéristiques techniques des 
bâtiments d'élevage des poules pondeuses à Batna en 
Algérie. Douzièmes Journées de la Recherche Avicole et 
Palmipèdes à Foie Gras, Tours, France,  05 et 06 avril 2017 
[cited 20 Dec 2025]. Available in: https://goo.su/X6Ud8sK

[10]

Kalla MI, Guettouche MS. Using geomatics for assessing 
vulnerability to cutaneous leishmanisais. Application to 
the Wilaya of Batna (Algeria). Int. J. Geomate. [Internet]. 
2017; 13(40):9-15. doi:  https://doi.org/q2q3

[12]

Yamane T. Statistics: An Introductory Analysis. 2a ed. New 
York, USA: Harper & Row, New  York,  Evanston &  London 
and John Weatherhill, Inc. 1967.

[13]

Institut technique des élevages (ITELV). La poule 
pondeuse et ses œufs; 2012.

[14]

Alloui N. État des lieux du secteur avicole en Algérie. 
Neuvième Journée Nationale Avicole et Première Journée 
Maghrébine Avicole. Hammamet, Tunisie: Association 
Algérienne des Sciences Avicoles. 2018; 8-9 Novembre 
2017 [cited 20 Dec 2025]. Available in: https://goo.su/
ec9nqd

[15]

Mahmoudi N, Yakhlef H, Thewis A. Caractérisation 
technico-socioprofessionnelle des exploitations avicoles 
en zone steppique (wilaya de M'sila, Algérie). Cah. Agric. 
[Internet]. 2015; 24(3):161-169. doi: https://doi.org/q2rb

[16]

Alloui N, Bennoune O. Poultry production in Algeria: 
current situation and future prospects. World's Poult. Sci. 
J. [Internet]. 2013; 69(3):613-620. doi: https://doi.org/
f5bjcq

[17]

Guerra-Galdo EH, Calvet-Sanz S, Estellés-Barber F, López-
Jiménez PA. CFD model for ventilation assessment in 
poultry houses with different distribution of windows. Int. 
J. Energy Environ. [Internet]. 2015 [cited 19 Dec 2025]; 
6(5):411-424. Available in: https://goo.su/pu3H

[18]

https://doi.org/q2rc
https://doi.org/q2rd
https://doi.org/q2rd
https://goo.su/KBU7I0U
https://doi.org/bqzd9x
https://doi.org/q2rf
https://doi.org/q2rf
https://doi.org/gj2t23
https://doi.org/gwgw9v
https://doi.org/ghz895
https://doi.org/ghz895
https://doi.org/q2rh
https://doi.org/q2q2
https://doi.org/q2qw
https://doi.org/q2qw
https://goo.su/X6Ud8sK
https://doi.org/q2q3
https://goo.su/ec9nqd
https://goo.su/ec9nqd
https://doi.org/q2rb
https://doi.org/f5bjcq
https://doi.org/f5bjcq
https://goo.su/pu3H


8 of 8

Laying hen house characteristics /KASMI et al.

Messaï CR, Salhi O, Khelef D, Lounas A, Mohamed-Cherif A, 
Kaidi R, Aït-Oudhia K. Serological, clinical, and risk factors 
of the Newcastle disease on broilers flocks in Algeria. Vet. 
World. [Internet]. 2019; 12(7):938-944. doi: https://doi.
org/q2rs

[38]

Tesfaye A, Sahle M, Kassa T, Garoma A, Koran T, Dima C, 
Guyassa C, Guta S, Sori T, Tadesse F, Hilu H. Infectious 
laryngotracheitis virus in commercial and backyard 
chicken production systems in central and South Ethiopia 
(First report) ILT in Ethiopian poultry production. J. Appl. 
Poult. Res. [Internet]. 2019; 28(4):1324-1329. doi: 
https://doi.org/q2rw

Ammali N, Kara R, Guetarni D, Chebloune Y. Highly 
pathogenic avian influenza H5N8 and H5N1 outbreaks 
in Algerian avian livestock production. Comp. Immunol. 
Microbiol. Infect. Dis. [Internet]. 2024; 111:102202. doi:  
https://doi.org/q2rv

[41]

[40]

Ahaduzzaman M, Groves PJ, Sharpe SM, Williamson SL, 
Gao YK, Nguyen TV, Gerber PF, Walkden-Brown SW. A 
practical method for assessing infectious laryngotracheitis 
vaccine take in broilers following mass administration 
in water: Spatial and temporal variation in viral genome 
content of poultry dust after vaccination. Vet. Microbiol. 
[Internet].  2020; 241:108545. doi: https://doi.org/
gg5wz5

[42]

Jeevan T, Darnell D, Gradi EA, Benali Y, Kara R, Guetarni D, 
Rubrum A, Seiler PJ, Crumpton JC, Webby RJ, Derrar F. A 
(H9N2) influenza viruses associated with chicken mortality 
in outbreaks in Algeria 2017. Influenza Other Respir. 
Viruses. [Internet]. 2019; 13(6):622-626. doi: https://doi.
org/q2rt

[39]

Schijns VE, van de Zande S, Lupiani B, Reddy SM. Practical 
aspects of poultry vaccination. In: Schat KA, Kaspers B, 
Kaiser P. Avian immunology. 2nd edition. San Diego, CA, 
USA: Academic Press; 2014; 20:345-362. doi: https://doi.
org/q2rx

Bodman-Harris O, Rollier CS, Iqbal M. Approaches to 
enhance the potency of vaccines in chickens. Vaccines. 
[Internet]. 2024; 12(12):1337. doi: https://doi.org/q2r2

[43]

[44]

Heleili N, Ayachi A, Mamache B, Chelihi AJ. Seroprevalence 
of Mycoplasma synoviae and Mycoplasma gallisepticum 
at Batna Commercial poultry farms in Algeria. Vet. World. 
[Internet]. 2012; 5(12):709-712. doi:  https://doi.org/q2rk

Heleili N, Mamache B, Chelihi A. Incidence of avian 
mycoplasmosis in the region of Batna, Eastern Algeria. 
Vet. World. [Internet].  2011; 4(3):101-105. doi: https://
doi.org/cwssrp

[31]

[30]

Messaï CR, Aït-Oudhia K, Khelef D, Hamdi TM, Chenouf 
NS, Messaï MR. Serogroups and antibiotic susceptibility 
pattern of avian pathogenic Escherichia coli strains 
responsible for colibacillosis in broiler breeding farms in 
the east of Algeria. Afr. J. Microbiol. Res. [Internet]. 2015; 
9(49):2358-2363. doi: https://doi.org/q2rm

[32]

Halfaoui Z, Menoueri NM, Bendali LM. Serogrouping and 
antibiotic resistance of Escherichia coli isolated from 
broiler chicken with colibacillosis in center of Algeria. Vet. 
World. [Internet]. 2017; 10(7):830-835. doi: https://doi.
org/mxzb

Chenouf NS, Messaï CR, Carvalho I, Álvarez-Gómez T, Silva 
V, Zitouni A, Hakem A, Poeta P, Torres C. Serogrouping 
and Molecular Characterization of ESBL-Producing Avian 
Pathogenic Escherichia coli from Broilers and Turkeys 
with Colibacillosis in Algeria. Antibiotics. [Internet]. 2025; 
14(4):356. doi: https://doi.org/q2rn

[33]

[34]

Rahmani A, Ahmed-Laloui H, Kara R, Dems MA, Cherb 
N, Klikha A, Blake DP. The financial cost of coccidiosis in 
Algerian chicken production: a major challenge for the 
poultry sector. Avian Pathol. [Internet]. 2024; 53(5):368-
379. doi: https://doi.org/q2rp

Amina K, Bachene MS, Mustapha O, Hamdi TM. Prevalence 
of coccidiosis in broiler chickens in Medea, Algeria. 
Comp. Immunol. Microbiol. Infect. Dis. [Internet]. 2025; 
118:102323. doi: https://doi.org/q2rq

[35]

[36]

Salhi O, Khelef D, Messai CR, Lounas A, Mohamed-Cherif A, 
Kaidi R, Ait-Oudhia K. Serological survey of dominant viral 
diseases (Newcastle disease (ND), Infectious bronchitis 
(IB) and Infectious bursal disease (IBD)), in broilers flocks 
in Northern Algeria. Bull. Univ. Agric. Sci. Vet. Med. Cluj-
Napoca Vet. Med. [Internet]. 2018; 75(2):155-162. doi: 
https://doi.org/q2rr

[37]

Barberis A, Alloui N, Boudaoud A, Bennoune O, Ammar 
A. Seroprevalence of infectious bronchitis virus in broiler 
farms in Batna, East Algeria. Int. J. Poult. Sci. [Internet].  
2018; 17(9):418-422. doi: https://doi.org/q2rj

[29]

https://doi.org/q2rs
https://doi.org/q2rs
https://doi.org/q2rw
https://doi.org/q2rv
https://doi.org/gg5wz5
https://doi.org/gg5wz5
https://doi.org/q2rt
https://doi.org/q2rt
https://doi.org/q2rx
https://doi.org/q2rx
https://doi.org/q2r2
https://doi.org/q2rk
https://doi.org/cwssrp
https://doi.org/cwssrp
https://doi.org/q2rm
https://doi.org/mxzb
https://doi.org/mxzb
https://doi.org/q2rn
https://doi.org/q2rp
https://doi.org/q2rq
https://doi.org/q2rr
https://doi.org/q2rj

