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Abstract

Introduction: Salinity stress is a major abiotic factor limiting seed germination, establishment, and early growth
of forage crops in arid and semi-arid regions. It disrupts plant physiological processes via osmotic stress and ionic
imbalance, which ultimately reduces growth and productivity. Crown vetch, a perennial legume known for its
nitrogen-fixing ability and relative tolerance to adverse environmental conditions, is an important component of
forage production systems. However, different crown vetch ecotypes may exhibit considerable variation in their
response to salinity stress, especially during early growth stages. This study therefore aimed to evaluate the effects
of salinity stress on the germination and seedling growth of different crown vetch ecotypes, with the goal of
identifying salt-tolerant ecotypes.

Materials and Methods: To investigate the effects of salinity stress on seed germination and seedling growth of
crown vetch, a factorial experiment was conducted based on a completely randomized design with three
replications using seeds of 10 ecotypes collected from different regions. The first factor was ecotype, and the
second factor was salinity levels (0, 25, 50, 100, 150, and 200 mM NaCl). Seeds were germinated under controlled
laboratory conditions. At the end of the experimental period, germination percentage and germination rate, mean
daily germination, mean germination time, radicle length, plumule length, seedling length, seed vigor index,
seedling dry weight, and allometric coefficient were measured. In addition, salinity tolerance index (TI) and
salinity sensitivity index (SI) were calculated for each ecotype. Hierarchical cluster analysis was used to classify
ecotypes based on their salinity tolerance.

Results: The results showed that increasing salinity levels up to 200 mM significantly reduced germination
percentage and germination rate in all crown vetch ecotypes. The Nahavand ecotype exhibited the best
performance, maintaining 48% germination at 200 mM NaCl and the highest germination rate, whereas the
Hamedan ecotype showed the greatest reduction with only 4% germination. Mean daily germination remained
nearly constant at low salinity levels but decreased markedly at higher salinity levels. Mean germination time
increased in all ecotypes as salinity stress intensified. Radicle length, plumule length, seedling length, seed vigor
index, seedling dry weight, and allometric coefficient significantly decreased with increasing salinity. Among the
studied ecotypes, Nahavand consistently showed superior performance for these traits. With increasing salinity,
both salinity tolerance index (TI) and salinity sensitivity index (SI) decreased across ecotypes. The Nahavand
ecotype exhibited the highest tolerance (116.9), while the Marivan and llam ecotypes showed the highest
sensitivity (—74.97 and —75.59, respectively). Hierarchical cluster analysis classified the Nahavand and Semnan
ecotypes as salt-tolerant across all salinity levels, whereas the Hamedan, Paveh, Sarvabad, Ilam, and Marivan
ecotypes were grouped as sensitive at salinity levels above 25 mM.

Conclusion: Overall, the results of this study demonstrated that the response of crown vetch ecotypes to salinity
stress varies significantly. The selection of salt-tolerant ecotypes such as Nahavand and Semnan can be considered
an effective strategy to enhance production stability and improve forage performance in saline and semi-arid
regions. It is recommended that future studies evaluate the performance of these ecotypes under field conditions
and at later growth stages (vegetative and reproductive) to assess the stability of their tolerance traits under
practical agricultural conditions.
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