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Introduction 

The Leccese (LEC) chicken is a Mediterranean local breed maintained in a small and fragmented 

metapopulation in Southern Italy. This breed originated around 1930 thanks to the work of 

homogenization and fixation of local rural populations in the province of Lecce. In this context, 

genetic drift and uncoordinated within-farm mating can rapidly increase between-farm divergence 

and reduce within-farm diversity. This study used high-density SNP genotypes to (i) describe 

genomic structure across farms, (ii) quantify diversity, inbreeding and differentiation at farm level, 

and (iii) derive practical guidelines for conservation-oriented mating and controlled breeder 

exchange. 
 

Materials & Methods 

Sampling and genotyping. Seventy-nine LEC chickens (25 males, 54 females) from nine remaining 

farms were genotyped with the Affymetrix Axiom® 600K Chicken Genotyping Array. After 

quality control and filtering, 432,091 autosomal SNPs were retained for downstream analyses. 

Population structure and diversity. An LD-pruned subset of SNPs (r² threshold 0.1; 340,594 SNPs 

retained) was used for PCA and ADMIXTURE. The full filtered dataset was used to estimate farm-

level Ho, He and FIS, genomic inbreeding from runs of homozygosity (FROH), pairwise SNP-

based kinship, and Weir & Cockerham’s FST. 
Kinship network and prioritisation. A genomic kinship network was built by retaining pairwise 

links with kinship > 0.01, and community structure was inferred with the Louvain algorithm. A 

composite conservation-priority index was computed by integrating farm uniqueness (mean 

pairwise FST), He, FROH and farm sample size (all normalised to 0–1 and equally weighted). 

 

Results 

Across farms, genomic diversity was moderate (He = 0.245–0.329; Ho = 0.324–0.370) with 

consistently negative farm-level FIS estimates (range: −0.44 to −0.06 across farms; farm-specific 

values are reported in Table 1), indicating heterozygote excess. FIS estimates for farms with very 

small sample sizes (Farm I n=2; Farm E n=3) should be interpreted with caution. PCA and 

ADMIXTURE revealed clear farm subdivision: the Farm A nucleus was highly differentiated, 

while Farm B, Farm D, Farm H and Farm F formed a low-differentiation cluster; Farm C and 

Spadaro showed intermediate patterns. Pairwise FST values supported this structure, exceeding 

0.20 for contrasts involving Farm A and remaining ≤0.03 among the most similar farms. 

The kinship network included 79 individuals and 1,303 edges (mean kinship 0.103). Community 

detection identified two main modules (modularity 0.421): one dominated by Farm A (often 

connected with Farm C), and another grouping Farm D, Farm H, Farm F and Farm E, with Farm 

B split across modules. A small set of bridge individuals showed high betweenness centrality, 

linking otherwise weakly connected farm groups. 
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Table 1. Farm-level conservation priority based on uniqueness (Mean_FST), diversity (He), 

inbreeding (FROH) and sample size (N) and FIS estimates. 

Farm Mean_FST He FROH N Priority 

score 

FIS 

Farm A 0.207 0.300 0.202 23 1.000 −0.106 
Farm B 0.048 0.329 0.118 6 0.605 −0.116 

Farm C 0.134 0.276 0.177 5 0.459 −0.246 
Farm D 0.055 0.320 0.197 18 0.432 −0.063 
Farm E 0.092 0.267 0.132 3 0.344 −0.385 

Farm F 0.058 0.292 0.162 6 0.283 −0.160 
Farm G 0.071 0.282 0.171 7 0.257 −0.176 

Farm H 0.057 0.299 0.229 9 0.137 −0.087 
Farm I 0.061 0.245 0.153 2 0.000 −0.442 

 
 

 
Figure 1. Genomic kinship network of 79 Leccese chickens. Nodes are individuals (coloured by farm; 

Farm A–I correspond to the nine farms listed in Table 1) and edges represent pairwise genomic kinship > 0.01; the 

layout highlights two main Louvain communities and a limited set of bridge individuals. Note: node labels in the figure 

retain original farm identifiers and will be updated in the final version. 
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Discussion 

The LEC metapopulation combines moderate within-farm diversity with strong farm-level 

structure, consistent with drift and restricted breeder exchange. The differentiated Farm A nucleus 

contributes unique diversity but, due to weak external connectivity, requires coordinated mating to 

avoid accumulation of inbreeding. Conversely, the low-FST cluster can sustain gene flow. In 

practice, SNP-based kinship can be used to select mating pairs that minimise relatedness within 

farms, while controlled exchange of selected males (low kinship, moderate FROH) between high-

priority or bridge-connected farms can maintain connectivity without erasing farm-specific genetic 

pools. 
 

Conclusions 

High-density SNP data combined with network metrics and a simple conservation-priority index 

provide operational tools to design mating and exchange schemes that preserve unique genetic 

pools, maintain gene flow and control inbreeding, improving the long-term viability of the Leccese 

chicken. 
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