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The conservation and characterisation of genetic resources are vital for
Mediterranean agroecosystem resilience. Ceratonia siliqua L. is increasingly valued
for its ecological plasticity and suitability for low-input systems. In this context,
germplasm banks safeguard local diversity and identify cultivars with adaptive
potential to address environmental and economic challenges. This study evaluated
29 phenotypic descriptors (including fruit, seed, leaf, and flowering traits) from
2021 to 2025 across 21 cultivars (16 female and 5 hermaphroditic) conserved at
the Mallorca germplasm bank (Spain). Morphological variables were integrated
into a PCA, flowering phenology was monitored, and the study was complemented
by a genetic dendrogram based on sixteen SSR markers. The PCA explained 57.5%
of the total variance; PC1 was primarily associated with fruit and seed
development, whereas PC2 reflected leaf architecture. Morphologically, the
cultivars ‘Rojal’, ‘Bajoca’, ‘Lloseta’, ‘Sa Llebre’, and ‘Des Mestre’ were characterised
by larger and heavier pods. Regarding foliar structure, ‘Granja’ showed the greatest
development, in contrast to ‘E13P’. Hermaphroditic cultivars did not exhibit clear
morphological segregation, indicating that floral sex is not a primary driver of
morphological differentiation. The genetic dendrogram identified a predominant
cluster alongside secondary associations. Regarding flowering phenology, ANOVA
indicated significant differences between sexes (p < 0.001): hermaphroditic
cultivars initiated flowering and reached peak fertility (stages 3-4) earlier,
maintaining this stage for a longer period. This extended reproductive window
suggests an adaptive advantage for pollination success. The high diversity detected
underscores the need for integrated characterisation to efficiently manage carob
genetic resources.
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