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Abstract. This study aims to describe the Libyan chicken breed and its origin, and to evaluate its potential for 
the development of a new Libyan local chicken breed with high genetic quality and productivity. A qualitative 
research design has been implemented to carry out this research with a descriptive-analytical approach. Data 
collection was done by reviewing scholarly literature from scientific journals, academic books, and credible 
online databases. This research analyzed previous studies to determine patterns that outline the genetic 
potentials, challenges, and opportunities in breeding programs for enhancing the productivity and resilience of 
Libyan local chickens. The results showed that the indigenous chicken varieties of Libya, such as Gallus gallus, 
Baladi or El-Balad, and Hypeco, are essential to the nation's agricultural and culinary traditions. These varieties 
are hardy and ideal for rural and semi-urban locations with limited access to contemporary farming 
infrastructure. This study's findings highlight Hypeco's potential as a top contender for the creation of a new 
breed of locally grown chickens in Libya with superior genetic quality and productivity.  In the face of issues with 
food security, their resilience to intense heat, limited feed supply, and limited water supplies makes them 
priceless assets. A lack of effective farming methods, contemporary breeding procedures, and the required 
infrastructure limits these local hens' production and economic viability. These local hens' production and 
economic viability are limited by a lack of effective farming methods, contemporary breeding procedures, and 
the required infrastructure. Building infrastructure to assist the regional poultry business should also be a 
priority. This entails expanding access to veterinary care, storage facilities, water, and high-quality feed. 
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Introduction 
Indigenous poultry serves as a critical 

nutritional resource for local populations and 

serve as valuable models in genetic studies 

(Chomchuen et al., 2022). Compared to their 

broiler counterparts, local chickens possess 

better disease resistance, adaptability to a local 

environment, and the ability to act in 

unfavorable situations. Chickens have played an 

important role in research since they were one 

of the first animals used by Mendel in his classic 

experiments on inheritance, and they became 

the first domestic animal to be completely 

sequenced. More than 11 billion indigenous 

chickens exist worldwide and make important 

contributions to various traditional and 

commercial production systems. In developing 

nations, backyard chickens serve as a source of 

accessible protein, supplemental income, and 

cultural value (Nawaz et al., 2023).  

Indigenous chickens originating from distinct 

geographical regions also retain a high level of 

genetic variation but are often not distinctly 

classified into breeds (Bukachi et al., 2022). In 

Libya, village chickens are raised for eggs, meat, 

and economic security, and represent a mix of 

egg-producing, meat-producing, dual-purpose, 

and ornamental types (Manyelo et al., 2020). 

Generally, they are well adapted to arid 

climates, with acceptable laying performance 

and broad genetic heterogeneity between 

regions. However, very limited research exists 

on Libyan local chickens, and there is currently 

no structured breeding program that evaluates 

or improves their genetic potential (Sithole et 

al., 2024). 

The need for a new Libyan local chicken 

breed is founded on a number of pressing 

challenges that include the following: local 

production remains inefficient due to low 

productivity,   irregular   performance,   and   the  
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absence of systematic selection practices. Most 

of the breeding is done through household 

practices in an uncoordinated manner. Some of 

the disadvantages seen with this practice are 

minimal control over mating, loss of unique 

genetic traits, and inconsistent growth and egg-

laying characteristics. The limited adoption of 

advanced biotechnological tools, such as 

genomic selection and performance recording, 

hinders Libyan farmers from identifying and 

propagating superior genetic lines. Other major 

factors contributing to the limitation of progress 

include infrastructural problems, lack of 

standards for appropriate breeding goals, and 

minimum government or institutional interest 

(Anand et al., 2023). This study aims to identify 

the existing types of Libyan chickens, tracing 

their genetic origins, and discussing their 

potential for structured genetic and agricultural 

improvement. A scientifically based breeding 

program is then vital as a means of conserving 

the local genetic resources to improve 

productivity, enhance food security, and ensure 

long-term sustainability of the sector in Libya. 

Chicken Breed 

Originally from Southeast Asia, traders and 

sailors introduced chickens to other parts of the 

world. Today's local village chickens are the 

result of centuries of cross-breeding with foreign 

breeds and haphazard breeding within the flock. 

This makes it hard to standardize the 

characteristics and productivity of conventional 

chickens (Bibi et al., 2020). There is no 

comprehensive list of the breeds and types of 

chickens used by smallholders in rural regions, 

despite the abundance of information available 

on some indigenous communities from various 

locales (Malapane et al., 2024).  

Materials and Methods 
This study employs a narrative review 

methodology to evaluate the prospects of 

developing a new Libyan local chicken breed 

through the enhancement of genetic quality and 

productivity. The review synthesizes existing 

scientific evidence rather than conducting 

laboratory or field experiments from past 

breeding, genetic, and production studies. More 

specifically, this analysis focuses on Libyan local 

chicken breeds, specifically Baladi/El-Balad, 

Hypeco, and Avian breeds, which are widely 

reared by rural and peri-urban farmers. The 

species Gallus gallus (domestic chicken) is only 

referred to as the general biological species and 

not as a Libyan breed, hence avoiding 

inconsistency in using terms. 

A literature analysis was performed for data 

collection: scientific books, peer-reviewed 

articles, research reports, encyclopedias, and 

reliable digital sources. Information on genetic 

characteristics, production performance, 

challenges in breeding, and farmers' perceptions 

of local chickens was obtained from printed and 

electronic materials. A literature review, 

therefore, combines knowledge gaps and 

existing knowledge from disparate academic 

sources on the present breeding programs, as 

stated by Busetto et al. (2020). This research 

methodology will provide full insight into the 

opportunities and constraints related to the 

creation of a new breed variety of local chicken 

in Libya. 

A systematic review that was done to assess 

local genetic chicken was also used in this study. 

The study design complied with PRISMA 

(Preferred Reporting Items for Systematic 

Reviews), which is a set of recognized principles 

for systematic reviews. A thorough search 

approach was developed and put into practice 

across electronic databases, such as Google 

Scholar and PubMed. Using a mix of keywords 

and controlled vocabulary phrases associated 

with "((local) OR (native)) AND (genetic)) AND 

(chicken)) AND (breed)) AND (quality)) AND 

(productivity) AND (Libya)", the search sought to 

find pertinent research published from 2020 up 

to 2025. 
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Figure 1. Literature Screening Results 

 
The exclusion of irrelevant articles was done 

in successive steps to obtain only relevant and 

high-quality studies for this review. 

Identification through two databases yielded a 

total of 1,292 articles: PubMed, n = 2; and 

Google Scholar, n = 1,290. Records were 

automatically excluded as duplicates in the first 

elimination stage, followed by a manual 

screening of titles and abstracts for relevance to 

the research topic. Articles with titles and/or 

abstracts that did not discuss Libyan local 

chicken, genetic quality, or poultry productivity 

were excluded. A total of 558 articles were 

excluded at this stage. The methodological 

eligibility was further assessed in the remaining 

734 articles of the second stage. Articles were 

excluded if the methods adopted were not 

quantitative, such as experimental, statistical 

modeling, or data-based comparison. Studies 

providing only narrative reviews, theoretical 

discussions, or descriptive observations that did 

not include numerical data were removed 

during this step; hence, 687 records were 

discarded. 

Next, 47 studies were shortlisted for full-text 

retrieval. However, due to database restrictions 

or unavailable full texts, 23 could not be 

accessed in the full version. The remaining 24 

studies then underwent a detailed eligibility 

assessment, focusing on the presence of 

statistical analysis, measurable outcomes, such 

as growth rate or feed conversion ratio, or egg 

production, with clear methodology related to 

genetic improvement or productivity of Libyan 

chickens. In this step, 16 studies were excluded 

for reasons including the absence of statistical 
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results or incomplete quantitative findings. Only 

eight studies met all the inclusion criteria: 

relevance, methodological rigor, data 

completeness, and statistical validity; these 

were included in the final synthesis and analysis. 

Results and Discussion 
Population of Libyan chicken 

Over time, Libya's chicken population has 

experienced has changed dramatically in terms 

of quantity, geographic distribution, and 

production systems that demonstrate more 

advanced developments in the nation's 

agricultural processes and economic conditions 

(Alawamy et al., 2020). RT-PCR was used to 

detect AIV in 269 cloacal swabs of various live 

poultry species.  The subtypes were not 

ascertained, but results showed 28 out of 269 

(10.41%) were positive for AIV. Among the 

poultry species surveyed, only ducks (21.5%), 

local chickens (12.24%), and geese (7.14%) 

tested positive for Avian Influenza Virus (AIV) 

seropositivity (Kammon et al., 2022). A vital 

component of Libya's agricultural economy, 

poultry production offers the local populace a 

significant supply of protein and helps ensure 

food security. Chicken production is one of the 

primary components of Libya's agricultural 

economy.  Approximately 25 million chickens, as 

compared to a mere 220,000 cows and 5–6 

million sheep and goats, made up the majority 

of the livestock as of the early 2000s. Between 

1998 and 2009, domestic poultry production 

satisfied only 50% of the national demand. 

During this period, small ruminants (sheep and 

goats) continued to dominate the livestock 

sector, accounting for 67–80% of total meat 

output.  Livestock, in general, made a total 

contribution of almost 30% of Libya's agri-GDP, 

mirroring the sector's significant role toward 

ensuring food security and supporting 

livelihoods in rural areas (OEC, 2025).With about 

5% of the workforce employed and nearly 9% of 

the GDP coming from agricultural operations, 

agriculture plays a significant role in the Libyan 

economy. The majority of agricultural goods are 

produced on privately held farms, 

demonstrating how reliant agriculture is on the 

private sector. In order to produce grain and 

fodder, the government has set up a few 

irrigation projects in the desert (Fig. 1) (Zurqani 

et al., 2019). Due to its mostly desert 

environment, Libya is a North African nation that 

faces significant constraints related to water 

scarcity and limited arable land, the demand for 

poultry products especially chicken meat and 

eggs has steadily grown over time despite these 

challenges (Vlaicu et al., 2024). 

In Libya's poultry industry, the population's 

health and well-being are also crucial concerns. 

Periodic outbreaks of bird illnesses have 

resulted from the nation's difficulties 

implementing efficient veterinary care and 

disease control methods (Liebhart et al., 2023). 

Particularly in big commercial farms where the 

danger of disease transmission is increased 

owing to the dense number of chickens, these 

outbreaks can have catastrophic impacts on 

chicken populations. The Libyan government has 

responded by working with international groups 

to enhance disease detection, veterinary care, 

and biosecurity protocols on chicken farms 

(Amalraj et al., 2023). 

Figure 2. Locations of agricultural activities in Libya 

(Zurqani et al., 2019) 

Notwithstanding the difficulties, Libya's 

chicken population is still increasing, albeit more 

slowly than in some other areas (Riber  Wurtz, 

2023). The poultry industry continues to be a 

vital part of the nation's food production system 

as it attempts to reconstruct its agricultural 
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sector. Libya's chicken population has the 

potential to grow further with sustained 

assistance for both commercial and small-scale 

poultry producers, as well as investments in feed 

production, veterinary care, and biosecurity, 

which would increase future food security and 

economic stability (Fathelrahman et al., 2020) 

Breed of Libyan chicken 

Local chicken breeds in Libya, all derived from 

the domestic chicken species (Gallus gallus 

domesticus), include Baladi (or El-Balad), 

Hypeco, and Avian.  A significant population of 

domestic chickens (Gallus gallus) is reared in 

Libya, particularly in rural regions. Over time, 

these hens have adapted to Libya's severe 

climate, which includes intense heat, little 

water, and a lack of food sources. Local chicken 

breeds are hence renowned for their toughness 

and tenacity (Ka et al., 2024).  

 

Figure 3. Libyan Native Chicken 

The Baladi, also known as El-Balad, chicken 

has adapted to the harsh desert climate of Libya, 

which is characterized by high temperatures, 

few water supplies, and difficult feed conditions. 

A dual-purpose breed, the Baladi chicken is 

often kept for both meat and eggs. Its ability to 

adapt to free-range systems, where it forages for 

food, is one of its noteworthy characteristics, 

which makes it the perfect breed for 

conventional, small-scale agricultural methods 

(Youssef et al., 2024). 

The Hypeco chicken, which has gained 

popularity in commercial poultry production, is 

another significant breed in Libya. The Hypeco 

breed is known for its exceptional egg 

production ability, making it a significant asset in 

commercial operations, in contrast to the Baladi, 

which is primarily raised in rural settings. A 

chicken production study revealed that the 

Hypeco breed exhibits an average laying rate 

exceeding 0.5 eggs per day.  Libyans consume 

less than 30.51 grams of eggs per day when they 

should consume a minimum of 35 grams (Balal, 

2023). The poultry sector incurred annual losses 

ranging from $128 to $165 million due to heat 

stress (Wasti et al., 2020). Due to a large 

decrease in the H/L ratio, local Libyan chickens 

experienced less stress than broiler chickens (El-

Safty, 2012). Despite not being native to Libya, 

the Hypeco chicken has been included into the 

local poultry business because, like the native 

breeds, it can thrive in hot environments 

(Bozrayda Hubara, 2020).  The Avian breed, 

though not native, has also successfully adapted 

to Libya's climate. The Avian breed is suited for 

both free-range and semi-intensive farming 

systems due to its reputation for resilience and 

capacity to tolerate high temperatures 

(Bozrayda and Hubara, 2020). 

Libyan chicken History 

As with most of the other regional chicken 

varieties, Libyan chicken history is strongly 

linked to the general history of chicken 

domestication and dispersal. Approximately 

10,000 years ago, the wild red junglefowl (Gallus 

gallus), native to Southeast Asia, is thought to 

have been domesticated (Al-Jumaili et al., 2020). 

Domestic chickens moved west slowly, as far as 

the Middle East and North Africa, on a 

combination of overland Silk Road routes and 

marine trade. In North Africa, chickens would 

have reached Libya along Phoenician, 

Carthaginian, and later Roman trade routes that 

cut across the Mediterranean Basin. In ancient 

times, ancient ports such as Leptis Magna and 

Sabratha large commercial and urban centers in 

contemporary Libya were major points of 
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importation for agricultural products and 

livestock. These ports connected Libya to Sicily, 

Crete, Egypt, and the Levant, and therefore it 

was feasible for chickens to be introduced 

together with cereals, olives, and other 

essentials (Al-Jumaili et al., 2020). 

Archaeological evidence from Nubia during 

the reign of Taharqa and Roman North Africa 

reveals chicken bones in settlement middens, 

suggesting that poultry was already an integral 

part of local diets in the 1st millennium BCE 

(Gifford-Gonzalez and Hanotte, 2011). Even in 

Libya alone, zooarchaeological evidence from 

excavations in the marketplace of Leptis Magna 

consists of chicken bones of the Roman Imperial 

age, suggesting their presence in urban diets. 

Genetic analysis of African village chickens 

mirrors an admixed origin with maternal 

haplogroups back to Indian subcontinental and 

East Asian, and to Mediterranean, introductions. 

This suggests that Libyan chicken flocks, as well 

as those of neighboring Tunisia and Egypt, are 

the result of repeated introductions over 

history, subsequent to adaptation to local 

environments of arid, hot climate (Gifford-

Gonzalez Hanotte, 2011). 

Natural selection and centuries-old 

agricultural practices have developed Libyan 

chickens over thousands of years, the country's 

arid climate with its hot temperatures and 

sparse rain supporting strength and heat 

tolerance (Ariza et al., 2021). The genetic pool of 

Libya's poultry has been enriched by multiple 

introductions from various geographic regions 

and time frames. The earliest introductions were 

most likely via Mediterranean trade during the 

Phoenician, Carthaginian, and Roman eras (circa 

2nd century BC–1st century AD) from southern 

Europe and the Levant, bringing chickens. 

Subsequent introductions followed with the 

Arab conquest of North Africa in the 7th century, 

reported to have brought North African poultry 

breeds of the Arabian Peninsula and possibly the 

Indian subcontinent via Red Sea trade routes 

(Essid, 2024). As was the case in other parts of 

Africa, the Ottoman period may also have 

introduced extra genetic influence from Anatolia 

and the southeastern Mediterranean, and 

commercial birds from Europe and North 

America such as Leghorns and Rhode Island Reds 

were also introduced in the 20th century. These 

earlier introductions are still the foundation of 

contemporary Libyan fowl populations since 

gene research indicates that local chickens bear 

a combination of ancient Asian and 

Mediterranean lineages (Essid, 2024). 

Local chickens have managed to maintain 

unique features in spite of these external effects 

because they have a lengthy history of adapting 

to the Libyan environment. Libyan native 

chickens retained a number of typical features 

through centuries of exposure to external 

genetic influence, primarily due to their long 

history of adaptation to the harsh environment 

of the nation. They have high tolerance to heat, 

being capable of maintaining productivity under 

summer temperatures of up to 40 °C; high feed 

efficiency, being able to survive and develop on 

inferior-quality or limited feed resources; and 

acceptable resistance to dominant poultry 

diseases, particularly those from the arid and 

semi-arid zones.  Their adaptability and role in 

sustainable poultry farming have renewed 

interest in conserving regional breed. In a nation 

where food production is sometimes hampered 

by harsh weather and little resources, efforts to 

preserve native chicken breeds are motivated by 

the understanding that these chickens are not 

only significant culturally but also essential for 

improving agricultural sustainability (Kpomasse 

et al., 2023). 

Genetic Improvement and Performance Across 

Generations 

One of the most important areas for the 

poultry sector in Libya to improve is the genetic 

potential of its chicks. The majority of chickens 

in Libya are native varieties that have developed  



Hasan Moftah Ahmed Ahmad et al./Animal Production. 27 (3): 217-233, 2025 
Accredited by Kemenristek Dikti No 32a/E/KPT/2017. ISSN 1411-2027 

223 

Table 1. Growth Rate (g/day) Across Generations 

Author (Year) Breed Generation Growth Rate (g/day) 

Hanlon et al. (2021) Gallus gallus F1 12 
Ahmed (2023) Baladi (El-Balad) F1 10 
Ahmad (2025) Hypeco F1 14 

Ibrahim et al. (2020) Avian F1 13 
Hanlon et al. (2021) Gallus gallus F2 13 

Ahmed (2023) Baladi (El-Balad) F2 11 
Ahmad (2025) Hypeco F2 15 

Ibrahim et al. (2020) Avian F2 14 
Hanlon et al. (2021) Gallus gallus F3 14 

Ahmed (2023) Baladi (El-Balad) F3 12 
Ahmad (2025) Hypeco F3 16 

Ibrahim et al. (2020) Avian F3 15 

over generations in the region and show a high 

level of tolerance to the resource scarcity and 

dry climate of the nation. In contrast to 

commercial varieties, these indigenous breeds 

typically struggle with poor productivity, slower 

growth rates, and lower meat outputs. 

Therefore, in order to fulfill the growing demand 

for poultry products, improve food security, and 

increase the sustainability of the poultry 

business, it is imperative that the genetic 

potential of Libya chickens be explored and 

improved (Banach Żywica, 2023). Libyan 

chickens’ genetic potential analyzed based on 

growth rate, egg production disease resistance 

and meat yield, environmental adaptability, 

genomic selection and marker-assisted 

breeding. 

Growth Rate 

The growth rate of Libya chickens is one of 

the primary areas for genetic improvement. 

Although native breeds, like the Baladi or El-

Balad, have adapted to live in dry environments, 

their development rates are often slower than 

those of commercial types. Breeding programs 

greatly increase growth rates by including 

higher-performing breeds, like Hypeco. Growth 

rates have been seen to rise over the course of 

subsequent generations; in the third generation, 

Hypeco reached up to 16 g/day (Martyniuk, 

2020). 

The growth rate data analyzed across studies 

by Hanlon et al. (2021), Ahmed (2023), Ahmad 

(2025), and Ibrahim et al. (2020) indicated a 

similar trend of genetic progress and 

performance through generations, which 

signifies the appropriateness of the selective 

breeding programs. The consistent 

enhancement in growth rates from the F1 to F3 

generations suggests the successful inheritance 

and stabilization of traits related to feed 

efficiency, muscle deposition, and adaptability 

are being transmitted and reinforced 

successfully. Baladi (El-Balad), though it showed 

the minimum growth performance, its increase 

was consistent and indicated a latent potential 

which can be exploited by crossbreeding with 

faster-growing strains. The Hypeco breed, on 

the other hand, had the highest growth rates 

continuously within the range of 14–16 g/day, 

reflecting its better genetic potential for rapid 

weight gain and efficiency of feed conversion-

characteristics that are definitely required in 

modern poultry production systems. 

The comparative data further present that 

Avian and Gallus gallus lines also benefited from 

generational selection, though at a moderate 

rate, showing that not only is the breed a 

determinant of growth improvement but also 

management, nutrition, and environmental 

conditions. Synthesized, these findings point to 

a broader conclusion: combining the robust 

adaptability of local breeds like Baladi with the 
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high growth potential of improved lines such as 

Hypeco could yield a genetically superior Libyan 

chicken breed optimized for both productivity 

and resilience. This supports a strategic breeding 

model that focuses on enhancing genetics 

through selection while maintaining the local 

traits of adaptability across studies.  

Egg Production 

Another important element for the Libyan 

poultry industry's development is the genetic 

potential for increased egg production. 

Productivity may be limited because local breeds 

usually produce fewer eggs than commercial 

layers. Breeds like Hypeco, have demonstrated 

notable advancements in egg production; by the 

third generation, output had increased to 260 

eggs annually (Nolte et al., 2020). 

Table 2 shows consistency with an upward 

trend in egg production through successive 

generations among all chicken breeds, indicating 

a successful outcome of selection and better 

genetic potential achieved thus far. On average, 

egg production has increased by about 5-10% 

per generation, reflecting the cumulative 

benefits accruing from genetic selection and 

refinement in management. Across breeds, 

Hypeco showed the most consistent 

productivity and, in generational sequence, 

averaged 250-260 eggs per year by the F3 

generation, well above the traditional breeds 

represented by Gallus gallus and Baladi. This 

trend would thus indicate that hybrid or 

selectively bred strains, as represented by 

Hypeco, possess a superior laying performance 

based on enhanced reproductive efficiency and 

possibly improved feed conversion.  

In contrast, one of the least productive birds 

across generations was Baladi (El-Balad), 

attaining only 180-200 eggs/year, reflecting its 

considerably lower genetic selection intensity 

and its orientation toward dual-purpose rather 

than specialized egg-laying functions. Selective 

breeding interventions resulted in a significant 

improvement in the reproductive performance 

over generations; this improvement was most 

marked in hybrid and improved lines. The result 

clearly points to the possibility of sustained 

genetic progress through systematic breeding 

programs integrating indigenous adaptability 

and commercial productivity traits. 

Disease Resistance and Meat Yield 

For chicken farming to be sustainable, 

disease resistance is an essential quality, 

especially in areas where avian illnesses are 

common. Although Libya chickens adapt well to 

their environment, they may be more disease-

resistant. Libya chickens' genetic resilience can 

be increased by crossbreeding them with 

disease    -    resistant     breeds     like     Hypeco. 

 
Table 2. Egg Production (Eggs/year) Across Generations 

Author (Year) Breed Generation 
Egg Production 

(eggs/year) 

Hanlon et al. (2021) Gallus gallus F1 220 
Ahmed (2023) Baladi (El-Balad) F1 180 
Ahmad (2025) Hypeco F1 240 

Ibrahim et al. (2020) Avian F1 210 
Hanlon et al. (2021) Gallus gallus F2 225 

Ahmed (2023) Baladi (El-Balad) F2 190 
Ahmad (2025) Hypeco F2 250 

Ibrahim et al. (2020) Avian F2 220 
Hanlon et al. (2021) Gallus gallus F3 230 

Ahmed (2023) Baladi (El-Balad) F3 200 
Ahmad (2025) Hypeco F3 260 

Ibrahim et al. (2020) Avian F3 230 
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Table 3. Disease Resistance (%) and Meat Yield (kg) Across Generations 

Author (Year) Breed Generation 
Disease Resistance 

(%) 
Meat 

Yield (kg) 

Hanlon et al. (2021) Gallus gallus F1 85 1.8 
Ahmed (2023) Baladi (El-Balad) F1 80 1.5 
Ahmad (2025) Hypeco F1 90 2.0 

Ibrahim et al. (2020) Avian F1 88 1.9 
Hanlon et al. (2021) Gallus gallus F2 86 1.9 

Ahmed (2023) Baladi (El-Balad) F2 83 1.7 
Ahmad (2025) Hypeco F2 92 2.2 

Ibrahim et al. (2020) Avian F2 89 2.0 
Hanlon et al. (2021) Gallus gallus F3 88 2.0 

Ahmed (2023) Baladi (El-Balad) F3 85 1.8 
Ahmad (2025) Hypeco F3 94 2.3 

Ibrahim et al. (2020) Avian F3 91 2.1 

 

For instance, Hypeco's disease resistance 

increased dramatically, reaching 94% by the 

third generation (Ferraz, 2024). In chicken 

farming, meat output is a crucial economic 

factor. Compared to commercial varieties, 

native Libya chickens often have smaller bodies 

and produce less meat. However, meat 

productivity might be increased by 

crossbreeding with higher-yielding breeds like 

Hypeco and Avian. These commercial varieties 

showed notable increases in meat production in 

experiments; by the third generation, Hypeco 

was producing 2.3 kg per bird (Obremski et al., 

2023). 

Table 3 clearly and consistently presents that 

through generations, an improvement in the 

traits of resistance to disease and yield of meat 

is noted, which indicates selection and better 

management contributed to increased genetic 

robustness and efficiency of production in all 

chicken breeds under consideration. In general, 

disease resistance improved in all studies by 

some 3-5% per generation, reflecting increased 

adaptive immunity and resilience against 

common poultry pathogens. This trend probably 

reflects positive effects from the integration of 

resistant parent stocks, as well as possibly 

improved vaccination and biosecurity strategies 

within breeding programs. Hybrid Hypeco was 

superior in most instances, with a resistance 

level of up to 94% in F3 and the largest meat 

yield, with an average of 2.3 kg, indicating high 

genetic adaptability and production potential. 

However, the breed also showed some 

inconsistencies, which had considerable 

negative consequences for production 

performance under various challenge 

conditions. 

At the opposite extreme, Baladi (El-Balad) 

expressed the lowest resistance, 80–85%, and 

meat yield, 1.5–1.8 kg, probably because of its 

local genetic makeup, which emphasizes 

hardness and adaptability to environmental 

conditions rather than fast growth. Gallus gallus 

and Avian demonstrated stable and moderate 

progress; this may indicate that both 

commercial and native breeds are responsive to 

generational selection, though at different rates. 

Selective breeding has contributed not only to 

productivity gains but also to enhanced disease 

resilience, pointing toward a synergistic 

enhancement of both performance and health 

traits. These findings support the potential of 

hybridization and generational selection as 

sustainable strategies for developing high-

performing, disease-tolerant poultry lines suited 

for diverse production systems. 

The results of this study demonstrate how 

well the mating and selection experiment 

improved the growth rate, egg output, illness 

resistance, and meat yield of native Libyan 

chicken breeds. Significant gains were seen in 
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subsequent generations across all evaluated 

variables, indicating that the selection process 

improved the genetic quality and productivity of 

the chicken breeds. The findings show that all 

breeds have clearly improved in terms of growth 

rate over the course of several generations, with 

Hypeco showing the quickest development, 

reaching 16 g/day by the third generation. This 

rise in growth rate indicates that the selection 

experiment was successful in accelerating the 

hens' pace of development, which is an 

important aspect in raising poultry (Mottet 

Tempio, 2017).  

Generation after generation also showed 

steady gains in egg output. In contrast to other 

breeds like Gallus gallus and Avian, which 

produced fewer eggs, the results indicate that 

Hypeco produced the most eggs in each 

generation, reaching a peak of 260 eggs annually 

by F3. The need of choosing high-productivity 

breeds for upcoming breeding projects was 

highlighted by the Baladi or El-Balad breed's 

constant lower egg output. The success of the 

selection procedure is supported by the growth 

in egg production throughout generations, 

which also implies that more genetic refinement 

may improve reproductive output. This is crucial 

for enhancing the sustainability of Libyan poultry 

farming (Bello et al., 2022). 

Hypeco had the highest disease resistance of 

any generation, reaching 94% in F3, making the 

increases in disease resistance more noticeable. 

For poultry, disease resistance is an essential 

characteristic as it lessens the need for 

antibiotics and other medical interventions, 

resulting in healthier flocks and more 

environmentally friendly farming methods 

(Abdel-Wareth et al., 2024). Positive trends 

were seen in meat yield, with all breeds showing 

increases in meat production over time. Once 

again, Hypeco performed better than the others; 

F3 produced 2.3 kg of meat, followed by Avian 

and Gallus gallus. The higher meat output 

indicates that growth factors that lead to 

increased meat production were successfully 

addressed throughout the selection phase 

(Maharjan et al., 2021).  

Environmental Adaptability 

The capacity of Libyan hens to adapt to the 

local environment is one of their biggest 

benefits. These hens have adapted to live in dry, 

desert-like environments where food and water 

are scarce. The goal of proposed genetic 

modification for Libyan hens would be to 

increase their output while maintaining their 

capacity to withstand the hostile climate (Van et 

al., 2020). Given their importance in local 

agriculture and their ability to adapt to the 

difficult climatic conditions of the region, there 

is a great deal of opportunity for establishing 

Libya chicken breeds. Even though Libya's 

poultry sector confronts obstacles including 

scarce resources and severe weather, the 

country's food security and agricultural 

sustainability might be enhanced by utilizing the 

distinctive qualities of the local chicken breeds. 

Local chickens in Libya have the potential to 

become more widely used for both household 

consumption and commercial poultry 

production with the right investment in 

breeding, farming practices, and infrastructure 

(Neeteson et al., 2022). 

The ability of Libya chickens to withstand 

intense heat and dry circumstances is one of the 

main reasons they are a valued commodity. For 

small-scale farmers who do not have access to 

the infrastructure needed for large-scale 

commercial chicken farming, this makes them a 

great option. Local chickens in Libya are 

renowned for their durability in terms of 

reproduction in addition to their versatility. Due 

to their ability to breed and lay eggs under 

rather challenging circumstances, these 

chickens offer local populations a reliable supply 

of protein (Alagawany et al., 2020). 

Poultry farming is still carried out in many 

areas using antiquated techniques, which could 

not optimize the genetic potential of regional 

chicken. Farmers can increase their output of 
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meat and eggs and become more competitive in 

the market by investing in selective breeding 

and raising the general genetic quality of these 

chicken (Yusuf and Popoola, 2021). Additionally, 

in order to prevent illnesses that have the 

potential to wipe out entire populations of 

poultry, access to veterinary care and 

immunizations is essential. Farmers would also 

be able to increase output and lower losses with 

improved infrastructure, such as easier access to 

feed, water, and storage facilities. Libya can 

boost general economic growth by establishing 

a chicken sector based on regional breeds and 

generating new job possibilities in rural regions 

(Zhang et al., 2022). 

Applying a planned breeding program to 

Libya chickens is essential to improving their 

genetic quality, productivity, and adaptability, as 

well as their distinctive resistance to the harsh 

environment of the country. A well-designed 

program can enhance gross growth rate, egg 

production, disease resistance, quality of meat, 

and environmental adaptability, without 

diminishing the desirable traits that enable 

these chickens to perform under challenging 

situations such as heat stress and resource 

limitation (Oke et al., 2024). This scheme would 

bring the local farming methods and modern 

scientific methods into harmony with each 

other, capitalizing on both the benefit of native 

breeds and the potential for safe crossbreeding 

based on highly yielding commercial lines with 

high growth and production rates (Ouédraogo et 

al., 2020). 

The primary targets of the breeding program 

must be enhancing productivity and 

environmental adaptability at the same time. 

Genetic selection specifically should be focused 

on minimizing the age at which market weight 

can be achieved through growth rate 

acceleration, making it more efficient. Egg 

production enhancement is also an important 

element because enhanced annual egg-laying 

ability enhances the viability of small-scale 

poultry farming in Libya. Additionally, breeding 

schemes should emphasize enhanced disease 

resistance to reduce flock mortality and reduce 

antibiotic reliance, while enhancing meat 

production to challenge commercial broilers for 

Libya chickens. Significantly, sustaining flexibility 

to Libya's arid climate and low resources is 

important in order to guarantee that 

productivity gains do not penalize survival across 

local farming systems (Karaman et al., 2022). 

There must be well-defined selection criteria 

for these goals so as to guide the selection of 

breeding material. Growth rate, egg production, 

meat percentage, and resistance to disease are 

key performance traits that need to be 

measured and ranked in selection. At the same 

time, behavioral traits such as docility and heat 

tolerance have to be considered since they 

influence ease of management and long-term 

survivability. Good monitoring and successive 

selection across generations can progressively 

build these traits without decreasing the width 

of the genetic base (Aseged et al., 2021). 

To apply these objectives, there is a need for 

a mix of breeding methods. Crossbreeding 

commercial breeds with local Libya chickens can 

transfer valuable production characteristics, 

while selection of purebreds serves to maintain 

distinctive genetic characteristics that confer 

local adaptability. Line breeding might also serve 

to focus desirable traits, but it should be carried 

out cautiously to prevent potential risk of over-

inbreeding and genetic bottlenecks (Liu et al., 

2025). Such technologies of the present age such 

as marker-assisted selection (MAS) also have 

powerful tools to identify genes linked with 

growth, egg laying, or disease resistance and 

thus breed more accurately and efficiently (De 

Mori and Cipriani, 2022). 

A well-planned breeding program is needed 

to achieve sustainable progress. This involves 

initial selection of superior performers, planned 

crossbreeding and mating, continuous testing of 

progeny, and continued selection for 

subsequent generations. Accurate recording 

and handling of data are critical to the process 
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so that the breeders can track genetic lines, 

performance record, and health history so that 

they can make good decisions for subsequent 

generations (Han et al., 2020). Table 4 

summarize of selection criteria and breeding 

strategy for developing a new Libya local chicken 

breed. 

New methods for improving the genetic 

potential of Libyan hens are provided by 

developments in genomic selection and marker-

assisted breeding. These methods make it 

possible to pinpoint certain genetic markers 

connected to desired characteristics including 

growth rate, resistance to illness, and egg 

output. 

These contemporary technologies may be 

used into breeding programs to speed up the 

process of genetic improvement and provide 

more focused and effective breeding plans. This 

would support Libya's food security and 

sustainability objectives in addition to making 

chicken farming there more economically viable 

(Mansour et al., 2021). 

Table 4. Summary of Selection Criteria and Breeding Strategy for Developing a New Libyan Local 
Chicken Breed 

Trait / Criterion Rationale (Why It Matters) Breeding Strategy / Method Applied 

Growth Rate Faster growth reduces 
production time and raises 
profitability. 

Select for high performers; cross with fast-
growing lines, such as Hypeco; practice multi-
generation selection. 

Egg Production 
(Laying Rate) 

Higher production of eggs 
optimizes food supply and 
increases economic returns 
among small-scale farmers. 

Select for those hens which give maximum 
annual egg production; utilize hybrid vigor by 
crossing with improved commercial strains; 
progeny test. 

Disease 
Resistance 

Essential for survival when 
veterinary infrastructure is 
limited, reduces mortality and 
the use of antibiotics. 

Incorporate genetically resistant lines. Apply 
marker-assisted selection, MAS, for 
immunity-related genes. Maintain strict 
biosecurity. 

Meat Yield 
(Body Weight / 
Carcass Quality) 

Higher meat yield increases 
market value and supports dual-
purpose production systems. 

Cross with high-yielding breeds, study carcass 
parameters, and select lines showing better 
feed conversion and muscle deposition. 

Environmental 
Adaptability 
(Heat & 
Drought 
Tolerance) 

A vital source for survival in 
Libya, considering its aridity and 
lack of resources. 

Retain key characteristics of local Baladi and 
other similar indigenous breeds; monitor 
physiological tolerance; avoid excessive 
dilution of local adaptability. 

Reproductive 
Efficiency 

Ensures consistent replacement 
stock and supports long-term 
flock productivity. 

Select breeders based on high fertility and 
hatchability rates and assess mating success 
over generations. 

Behavioral 
Traits (Docility, 
Foraging Ability) 

Influences ease of management 
and suitability for smallholder 
systems. 

Selection should include behavioral scoring; 
retain desirable local behavioral traits 
through controlled backcrossing. 

Genetic 
Diversity 
Preservation 

Prevents inbreeding depression 
and maintains long-term 
adaptability. 

Apply line breeding judiciously; establish 
multiple lines of breeding; monitor pedigree 
and genetic variation. 

Use of Genomic 
Tools 

Increase genetic improvement 
with higher accuracy and speed. 

Apply MAS and genomic selection to identify 
markers linked to key traits. Integrate 
genomic data into selection decisions. 
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Table 5. Prevalence of the Local Genetic Chicken 

N
o 

Author & Year State 
Method of 
detection 

n 
Anima
l Type 

Animal 
Prevalenc

e 
Egg Prod Result 

1 Miao et al. 
(2024) 

China Quantitative 47 Chicke
ns 

2,2 x 10-
16 

6% Puan Panjiang black-bone 
chicken genetic diversity and 
its importance as a genetic 
resource for poultry breeding, 
improving knowledge of the 
biological processes 
underlying egg production, 
and aiding in the creation of 
breeding plans to boost 
sustainability and productivity 
in the poultry sector 

2 Cappone et 
al. (2025) 

Italy linear mixed 
model 

14
88 

Poultr
y 

0.003 91.94% Perceptions and preferences 
of Italian consumers toward 
domestic chicken products, 
with a focus on sustainability 
and nutritional qualities. 

3 Begna et al. 
(2024) 

Libya Correspondenc
e Analysis (CA) 

19
2 

Chicke
ns 

0.007 15.23% Strong preferences for 
characteristics like 
hatchability and egg number 
emphasize how important 
these features are for 
production and how crucial it 
is to choose breeds that are 
resistant to regional illnesses. 

4 Lordelo et al. 
(2020) 

Portu
guese 

Quantitative 28
6 

Chicke
ns 

0.001 58.08% In many aspects, eggs from 
these natural genotypes are 
comparable to the quality of a 
commercial product. 
Customers are investing in 
local farmers and supporting 
the growth of local genetic 
resources while also acquiring 
a high-quality product in areas 
where eggs from local breeds 
are accessible. 

5 Sumantri et 
al. (2020) 

Indon
esia 

Quantitative 10 Chicke
ns 

N.A 45.2% Future efforts will continue to 
focus on maintaining genetic 
variety as it is crucial for 
genetic development in 
breeding programs, 
particularly selection efforts 
that result in superior strains 
of certain agroecosystems or 
breeds. 

6 Schreiter and 
Freick (2023) 

Germ
any 

Quantitative 66 Chicke
ns 

0.001 308.2% According to this study, local 
breeds' laying performance 
was noticeably worse than 
that of a high-performing 
hybrid strain, although there 
were discernible benefits in 
terms of egg content and 
animal welfare metrics. 

7 Yaman et al. 
(2020) 

Indon
esia 

Quantitative 40
0 

Chicke
ns 

N.A 1380% Local chicken crossbreeding 
improved the quality and 
quantity of eggs produced by 
local chicken variants. 
Additionally, it was reported 
that local chicken variants 
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N
o 

Author & Year State 
Method of 
detection 

n 
Anima
l Type 

Animal 
Prevalenc

e 
Egg Prod Result 

produced by crossbreeding 
had superior immunity to 
endemic illnesses compared 
to indigenous breed chicken. 

8 Rizzi et al. 
(2022) 

Italy Quantitative 60 Chicke
ns 

< 0.05 77.9% The findings showed that the 
eight local chicken breeds 
produced different types of 
eggs based on their laying 
rates and a variety of physical 
external and internal traits. 
These traits enable consumers 
to identify the genetic origin 
of the eggs by their shape and 
color of the eggshell and use 
them for various purposes to 
value the biodiversity of 
poultry. 

Particularly for native breeds like the Libyan 

chicken, conservation genetics is essential to 

maintaining genetic diversity within livestock 

populations (Sponenberg, 2020). These chickens 

have important genetic features that make them 

easily adaptable to existing problems, such as 

climate problems. Conservation genetics has a 

significant function in the conservation of native 

breeds like the Libyan chicken, which possesses 

unique genetic traits that allow them to survive 

under the specific environmental and 

management conditions of Libya. These 

adaptations, which have been built up over 

decades, allow them to adapt to local difficulties 

like extreme climatic conditions and limited feed 

resources (Torres et al., 2022). Genetic diversity 

is the foundation for resilience in chicken 

populations. Genetic diversity serves as the 

foundation for adaptation, disease resistance, 

and fertility fitness. In addition to direct 

subsistence, the conservation of genetic 

diversity in Libyan chickens ensures their 

sustainability over the long term, reduces the 

negative impact of inbreeding, and keeps the 

risk of genetic erosion through replacement by 

high-performing commercial breeds low (Tian et 

al., 2024). 

Despite being crucial to the country, Libyan 

chickens face important genetic risks. 

Inbreeding among small isolated flocks is likely 

the most concerning as it reduces genetic 

diversity and increases the risk of inbreeding 

depression (Hidalgo et al., 2021). The entry of 

commercial breeds such as high-performing 

broilers and layers also poses a risk through 

genetic dilution or replacement, where the 

breeds become favored for short intervals of 

productivity improvement. Broader concerns 

such as global warming, shifting to poultry 

farming systems, urbanization, and the 

expansion of commercial chicken production 

also risk undermining the traditional production 

systems, adding to the pressure on the gene 

pool of Libyan chickens (Lee, 2021). These 

growing risks, strategic conservation measures 

will be imperative to preserve genetic diversity 

and safeguard the long survival of native breeds. 

To respond to these issues, conservation 

genetics offers useful techniques and methods 

of conserving Libyan chickens. These include 

genetic monitoring to determine population 

health, cryopreservation to conserve DNA, 

embryos, or semen for future use, and the 

creation of gene banks to protect endangered 

genetic material. In addition, methods such as 

genetic rescue, inserting genetic material from 

sibling but distinct populations effective in 

mitigating the risk of inbreeding depression and 
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promoting the Libyan chicken population's 

adaptability (Xue et al., 2020). Table 5 

summarizes the prevalence of different local 

genetic chicken populations in Libya. 

Conclusions 
The main chicken breeds in Libya are Gallus 

gallus, Baladi or El-Balad, Hypeco, and Avian. 

These breeds exhibit significant 

thermotolerance and resilience to suboptimal 

nutritional and hydric conditions. These breed 

resources are of utmost importance to maintain 

a sustainable development of poultry in their 

country. Clear genetic improvement is evident 

for growth rate, egg production, disease 

resistance, and meat yield across generations; 

this testifies to the efficiency of a well-structured 

selection program. Of the different breeds 

studied here, Hypeco always performed better 

for all the characteristics evaluated and, 

therefore, holds great promise as the base for 

developing a new Libyan line of high 

productivity. 

These advantages notwithstanding, the 

productivity of local breeds has not been fully 

realized because of constraints in traditional 

production systems, lack of access to relevant 

modern breeding technologies, or incomplete 

infrastructure. However, the present generation 

trends within all breeds confirm that deliberate 

selection with improved methods of breeding 

can realize considerably higher genetic progress. 

Further strengthening of growth efficiency, 

reproductive performance, and disease 

resilience remains key for their future 

improvement. 

These results confirm the need to combine 

modern genetic approaches with the adaptive 

characteristics of indigenous Libyan breeds in 

order to enhance their productivity without 

losing the peculiar resilience. This would indeed 

constitute a sustainable way to enhance 

national poultry production and contribute to 

improving food security. Further research 

should be directed to the advancement of 

breeding strategy and conservation measures 

that guarantee the availability of such valuable 

genetic resources for long-term agricultural 

development in Libya. 
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