
Saleh, M., Martínez, A., Baquero, M., Pons, A., Canales, A., Landi, V. (2026) Genomic scans for selection signatures in local Spanish 

chicken breeds, Proceedings 13th World Congress on Genetics Applied to Livestock Production 24331: https://doi.org/10.31274/wcgalp.24331

             © 2026 Saleh, et al. CC BY-NC-ND 

Genomic scans for selection signatures in local Spanish chicken 

breeds 

M.S. Saleh1,2*, A. Martínez3, M.F. Baquero4, A. Pons5, A. Canales2, and V. 

Landi1 

1University of Bari Aldo Moro, Valenzano, Italy; 2Benha University, Benha, Egypt; 3University 

of Córdoba, Córdoba, Spain; 4Canary Agrarian Research Institute, La Laguna, Tenerife, 

Spain; 5Institute of Agri-Food and Fisheries Research and Training of the Balearic Islands, 

Spain; *Corresponding author:medhat.elshahat@uniba.it 

 
Introduction 

Globally, chickens are an important source of meat and eggs. Many research efforts have 

investigated the chronology and geographic origins of chicken domestication, and the results 

suggest that there were several distinct domestication events (Cendron et al., 2025). Although 

domestication and selective breeding are common processes for native chicken breeds, selected 

pressures usually have little effect on their genetic makeup. Compared to broilers, native 

chicken populations have a greater degree of genetic variety due to this restricted selection. 

(Tan et al., 2024). With the decreasing cost and availability of molecular biotechnologies, there 

is a growing need for studies on the genetic characterization of local chicken breeds, and for 

discovering the impact of selective pressure and the environment on these important local 

genetic resources, in order to support their breeding and conservation programs. Several 

statistical methodologies, including runs of homozygosity (ROH), integrated haplotype score 

(iHS), cross-population extended haplotype homozygosity (XP-EHH), the standardised log-

ratio of the integrated site-specific EHH between pairs of populations test (Rsb), and fixation 

index (Fst), have been developed to identify selection signatures. The aim of this work was to 

identify selective sweeps within the Spanish local chicken groups and compare them with the 

commercial group using the ROH, iHS, Rsb, XP-EHH, and Fst approaches. 

 
Materials & Methods 

Data. The Axiom 600k Chicken Genotyping Array was used to genotype 114 samples from 

three Spanish breeds: Andaluza Azul (AAZ), Andaluza Azul Británica (ABR), and Andaluza 

Azul Ceniza (ACA); Canaria (CAN); Combatiente Español (CES); Mallorquina (MLL); and 

Utrerana Franciscana (UF) (n=6 to 24).  Two additional Spanish breeds, Prat (PTxx) and Red 

Villafranquina (RVxx) as well as four commercial breeds: Rhode Island Red (BL_A), White 

Plymouth Rock (BL_D), Broiler dam line (BRD_B), and White Leghorn (WL_C) (n=18 to 20) 

genotyping data were obtained from the Synergistic Plant and Animal Breeding (SYNBREED) 

project provided (Malomane et al., 2019). Following filtering, 232 individuals and 504,121 

autosomal SNPs were retained for analyses. The Spanish chicken breeds were divided into four 

different groups according to geographic origin in Spain in to identify genetic areas under 

selection. This grouping is supported by shared historical, ecological, and morphological 

characteristics within each geographic area, and is consistent with previous population 

structure analyses showing closer genetic relationships among breeds from the same region 

(Canales Vergara et al., 2024). We acknowledge that within-group genetic differentiation and 

uneven sample sizes may influence some signals; therefore, only candidate regions consistently 

detected by at least four independent methods were considered robust evidence of selection. 

The Andalusian group (AND) contained AAZ, ABR, ACA, CES, and UF; the Canarian group 

(CAN) featured the Canaria breed; the Mallorquina group (MLL) included the Mallorquina 

breed; and the Catalonian group included RVxx and PTxx breeds. Additionally, the 
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commercial group (COM) consisted of four commercial breeds: BL_A, BL_D, BRD_B, and 

WL_C. 

 

Analysis. The ROH islands were detected using PLINK v1.9 (Chang et al., 2015). The top 1% 

of SNPs with the highest ROH incidence in each group was used as a threshold to define 

candidate regions under selection. The three extended haplotype homozygosity (EHH)-based 

statistics: iHS, Rsb, and XP-EHH were computed using the REHH R package (Gautier et al., 

2017). Windows falling within the top 1% of the empirical distribution were identified as 

selective sweep regions. Genome window-based analysis using the average Fst was performed 

using VCFtools v. 0.1.12b (Danecek et al., 2011). The top 0.996 mean Fst of the percentile 

distribution with at least four SNPs in a window was considered statistically significant. 

 
Results 

Table 1 reports quantitative trait loci (QTL) within six candidate regions identified by at least 

four different selection methods across various chicken groups. A genomic region on 

chromosome 1 (72.87-75.42 Mb) was identified in the AND, CAN and COM groups, and in 

the CAN group for CAT vs. COM and for AND vs. COM, using the ROH, iHS, XP-EHH and 

Fst methods, respectively. Applying the ROH (CAN, CAT, and MLL), iHS (CAT, MLL, and 

COM), Rsb (MLL vs. COM), and XP-EHH (CAN vs. COM and MLL vs. COM) approaches 

revealed a genomic region (124.82-126.65 Mb) on chromosome 2. On chromosome 3, an 

overlapping region (70.07-70.99Mb) was identified using iHS (CAT), Rsb (AND vs. COM, 

CAN vs. COM and CAT vs. COM), XP-EHH (AND vs. COM, CAN vs. COM, CAT vs. COM 

and MLL vs. COM), and Fst (AND vs. COM, CAN vs. COM and MLL vs. COM) analyses. A 

significant genomic region on chromosome 6 (10.80-18.81 Mb), containing 143 annotated 

genes, was identified using ROH (MLL and COM), iHS (CAN and COM), Rsb AND vs. COM, 

CAN vs. COM, CAT vs. COM and MLL vs. COM), XP-EHH (AND vs. COM, CAN vs.COM, 

CAT vs. COM and MLL vs. COM), and Fst (MLL vs. COM) methods.  

 

Discussion 
Various factors may contribute to the detection of the selection signatures, including the 

breeding practice and the geographic origin of the breeds. It should be noted that grouping 

multiple breeds by geographic origin may introduce confounding signals driven by population 

structure or breed composition rather than true shared selection; to mitigate this, we applied a 

conservative threshold requiring concordance across at least four independent statistical 

methods (Mastrangelo et al., 2023). Comparing Spanish local to commercial hybrids, which 

frequently show diminished resistance to infectious diseases as a result of selection processes, 

these autochthonous breeds are more resistant to viruses and infections since they are reared in 

backyard environments (Canales Vergara et al., 2024). The genomic region on chromosome 1 

(72.87–75.42 Mb), the CCND2 gene was linked to egg production performance in chickens 

(Wang et al., 2025). A further selection signal was found on chromosome 2 (124.01–125.65 

Mb, where the SLC7A7 gene was involved in heat stress response in chickens (Shi et al., 2023). 

Several genes (SIM1, ASCC3 and USP45) in the genomic region (70.61–71.96 Mb) on 

chromosome 3 gene correlated significantly with growth traits in chickens (Zhu et al., 2025). 

Several genes in the genomic region on chromosome 6 (10.80–18.81 Mb), were associated 

with immune functions, including HNRNPH3, PLA2G12B, TLR2, PSAP, AIFM2, and SGPL1, 

as reported Golpasand et al. (2025).  
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Table 1. Chicken QTL mapped within genomic regions of potential selective sweeps detected 

by at least four approaches in Spanish and commercial chicken groups. 

 

Test/Group  

 

Chr1 

Start (bp) 

End (bp) 

 

QTL2 

ROH (AND, CAN and COM); iHS 

(CAN); XP-EHH (CAT vs. COM); Fst 

(AND vs. COM) 

1 72878429 

75426414 

Shank diameter;  

Marek’s disease susceptibility 

ROH (CAN, CAT and MLL); iHS 

(CAT, MLL and COM); Rsb (MLL vs. 

COM); XP-EHH (CAN vs. COM and 

MLL vs. COM) 

2 124829180 

126650929 

Body weight; 

Tibia bone mineral density 

iHS (CAT); Rsb (AND vs. COM, CAN 

vs. COM and CAT vs. COM); XP-EHH 

(AND vs. COM, CAN vs. COM, CAT 

vs. COM and MLL vs. COM); Fst 

(AND vs. COM, CAN vs. COM and 

MLL vs. COM) 

3 70014020 

70998074 

Abdominal fat %; 

Abdominal fat weight; 

Body weight gain; 

Tibia bone mineral density; 

Receiving feather pecking 

ROH (MLL and COM); iHS (CAN and 

COM); Rsb (AND vs. COM, CAN vs. 

COM, CAT vs. COM and MLL vs. 

COM); XP-EHH (AND vs. COM, 

CAN vs.COM, CAT vs. COM and 

MLL vs. COM); Fst (MLL vs. COM) 

6 10800230 

18811907 

Breast muscle weight; Pectoralis 

major weight; Body weight 

Carcass weight; Insulin-like growth 

factor II level; Drumstick %; Breast 

muscle %; Spleen bacterial burden 

after Salmonella E challenge; Cecal 

bacterial burden after Salmonella E 

challenge; Body weight gain; Bone 

mineral content; Insulin to glucagon 

ratio; Insulin level; Heart weight; 

Liver weight; Drumstick weight; 

Shank length; Drumstick %; 

Abdominal fat weight; Liver %; 

Weight of front half carcass; Shank 

weight to length ratio; Eggshell 

color; Visceral fat weight; Antibody 

response to SRBC antigen; Plasma 

coloration; Hematocrit value; 

Humerus bone mineral content; 

Antibody titer to LPS antigen; 

Eggshell stiffness; Eggshell weight; 

Tibia dry matter content; Tibia bone 

mineral content; Tibia volume; 

Blood bicarbonate level; Keel 

length; Yolk index; Blood cell 

count (total); Fluid in the heart sac 
1 Chr, chromosome 
2 QTL, quantitative trait loci 

ROH, runs of homozygosity; iHS, integrated haplotype score; Rsb, standardized log-ratio of the integrated site-

specific extended haplotype homozygosity between pairs of populations test; XP-EHH, cross-population extended 

haplotype homozygosity, Fst, fixation index. AND, Andalusian group; CAN, Canarian group; MLL, Mallorquina 

group; CAT, Catalonian group; COM, commercial group. 
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Conclusions 
We have detected specific genomic regions associated with growth, egg production, disease 

resistance and heat stress by analysing selection signatures in both commercial and Spanish 

local chicken groups.  
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