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Article Info ABSTRACT
Article type: Objective: Salinity stress poses a substantial environmental challenge that
Research Article negatively impacts agricultural productivity, particularly in arid and semi-arid

regions where soil salinity is prevalent. This study evaluates the effects of
varying salinity levels on the morphological and phenological traits of Galega

Article history: officinalis across three planting environments: greenhouse, open-air pots, and
Received 21 March 2025 field. . ) . o

Received in revised form Methods: A randomized complete block design (RCBD) with three replications
7 September 2025 was conducted in three cultivation environments (greenhouse, open-air pots, and
Accepted 29 November 2025 field) during the 2024 crop year at the Agricultural Faculty of Urmia University.

Published online 5 January 2026 ~ Plants were subjected to three salinity levels (0.1, 5, and 10 dS m™) over a
defined growth period. Traits assessed included seed yield; morphological traits
(plant height, inflorescence length, number of leaves, number of main branches,
number of secondary branches, leaf dry weight, stem dry weight, and aerial dry
weight); and phenological traits (days to germination, days to flowering, days to
physiological maturity, days to inflorescence formation, and days to 4 leaves).
Results: Analysis of variance indicated that salinity stress significantly affected
several traits, including days to flowering, branch numbers, dry weights of plant
organs, and grain yield. In the greenhouse, salinity at 10 and 5 dS m™ reduced
days to flowering by 19% and 2%, main branches by 40% and 30%, secondary
branches by 78% and 15%, and leaf dry weight by 49% and 10%, respectively,
relative to the control (0.1 dS m™). In open-air pots, harvest maturity,
inflorescence formation, plant height, inflorescence length, and aerial organ
fresh and dry weights declined at higher salinities by 6% and 2%, 41% and 4%,
26% and 18%, 23% and 15%, 41% and 6%, and 32% and 9%, respectively, with
grain yield decreasing by 29% and 4%. Field cultivation exhibited the greatest
sensitivity, with grain yields dropping by 78% at 10 dS m™* and 67% at 5 dS m™".
The highest plant height (71.66 c¢cm) occurred in field conditions, while the
lowest (31.64 cm) occurred in open-air pots. The maximum numbers of
secondary and main branches were observed in greenhouse conditions (41.33
and 3.33, respectively), with the minimums in open-air pots (3.66 and 1.00). The
longest inflorescence length was produced under no-salt conditions in the field
(12 cm), while the shortest (5.28 cm) occurred at 10 dS m™! in open-air pots.
Conclusions: The findings indicated that field cultivation under control
conditions (0.1 dS/m) yielded significantly higher grain compared to greenhouse
and open-air pot methods. It is recommended that farmers favor field conditions
for growing Galega officinalis and maintain salinity levels below 5 dS/m to
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Leaf dry weight mitigate adverse effects on both morphological and phenological traits. Field
Number of branches cultivation under control conditions (0.1 dS/m) yielded significantly higher grain
Plant height, Stress compared to greenhouse and open-air pot methods.
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