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Nature-based Solutions (NbS) are increasingly used to design multifunctional agroecosystems,
yet empirical evidence from perennial tree-based systems remains limited. In this context, the
use of native species as cover crops has gained attention for its potential to enhance plant
diversity and functional recovery but remains underrepresented in both research and practice.

Here we evaluated the potential of wild Vicia species as NbS-oriented cover crops in poplar
plantations by comparing a single-species (V. villosa) with a multi-species mixture (V. villosa,
V. pannonica, V. sativa). Two mesocosm experiments were conducted: a) a transplant
experiment using juvenile plants to assess reproductive traits, phenological dynamics and self-
regeneration, and b) a direct-sowing experiment to evaluate seedling emergence and weed
suppression under realistic establishment conditions. Short-term soil responses were also
evaluated.

V. villosa exhibited higher reproductive output when planted alone, whereas multi-species
mixtures displayed marked phenological complementarity, with species-specific flowering
times that extended the overall flowering period. Yet, self-regeneration was limited. Seedling
emergence was moderate (37%), rapid and species-dependent, with V. pannonica showing the
highest percentage (66%). Single-species treatment (V. villosa) significantly reduced weed
biomass compared to control plots, while mixtures showed more variable suppression. Despite
this, proportional weed biomass did not differ between single and mixture. No significant short-
term effects on soil chemical or biochemical properties were detected over a single growing
season.

Overall, our results reveal clear trade-offs between single-species and multi-species mixtures,
with the former optimizing specific functions such as weed suppression, and the latter
supporting ecosystem functionality through phenological complementarity and functional
diversity. Wild Vicia species represent promising NbS as cover crops for poplar plantations,
contributing to weed suppression, flowering support and increased plant diversity within
simplified production systems.
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