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To investigate the effect of salicylic acid foliar application on the
morphological and physiological characteristics of beans under nickel
stress conditions, this study was carried out in the Faculty of Agriculture
of Islamic Azad University, Varamin-Pishwa Branch during 2018-2019.
This research was done as a factorial in the form of a completely
randomized design with three replications. The factors applied in this
research include nickel from the source of nickel chloride at four levels
of zero (control), 50, 100 and 150 mg/kg of soil and spraying salicylic
acid at three levels of zero (control), 0.5 and 1. It was millimolar per
liter. The obtained results showed that nickel decreased plant height, root
length, root dry weight, plant dry weight, number of pods per plant,
number of seeds per pod, hundred seed weight, chlorophyll, relative leaf
water content and increased proline and nickel absorption. In root, shoot
and seed. The greatest effect of nickel was obtained in the treatment of
150 mg/kg of nickel soil. It was observed that the application of salicylic
acid could increase plant height, root length, dry weight of roots, dry
weight of plants, number of pods per plant, number of seeds per pod,
weight of one hundred seeds, chlorophyll, relative content of leaf water,
proline, absorption of nickel in roots. And the absorption of nickel in
aerial parts and seeds was reduced, in general, the most positive effect
was obtained in the application of 1 mmol/I salicylic acid. The obtained
results showed the positive effects of salicylic acid, especially in the
presence of nickel, and the reduction of the negative effects caused by
that stress in beans. Therefore, the use of salicylic acid is suggested to
moderate the negative effects caused by heavy nickel metal stress.

Introduction: Legumes are a crucial component of the human diet,
providing a significant source of protein. Among legumes, the common
bean (Phaseolus vulgaris L.) stands out as one of the most widely
cultivated and produced globally. However, with the increasing levels of
environmental pollution, particularly from heavy metals, the growth and
yield of these plants are being negatively impacted. Nickel, a heavy
metal that is essential for the activity of the urease enzyme, can become
toxic to plants at high concentrations, disrupting vital processes such as
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photosynthesis, nutrient uptake, root growth, and physiological activities.
To address this issue, phytoremediation, a novel biological method, has
been developed to clean soils contaminated with heavy metals.
Additionally, the use of growth regulators, such as salicylic acid, has
shown promise in mitigating the adverse effects of abiotic stresses and
enhancing phytoremediation efficiency. Salicylic acid, a natural phenolic
compound, plays a crucial role in various physiological processes,
including photosynthesis, ion absorption, and environmental stress
responses. It is also known as a molecular signal in plant resistance to
both biotic and abiotic stresses.

Materials and Methods: This experiment was conducted during the
2018-2019 growing season at the Islamic Azad University, Varamin—
Pishva Branch, to evaluate the effects of foliar application of salicylic
acid on morphological and physiological traits of red bean (cv. Ofogh)
under nickel stress. The study was arranged as a factorial experiment in a
completely randomized design with three replications. Treatments
included four levels of nickel (0, 50, 100, and 150 mg kg™ soil) and
three concentrations of salicylic acid (0, 0.5, and 1 mM). Measured traits
included shoot and root dry weight, leaf relative water content (RWC),
total chlorophyll, and nickel concentration in plant tissues.

Results and Discussion: Nickel stress significantly reduced plant
growth, yield components, photosynthetic pigments, and leaf relative
water content. The most severe reductions were observed at 150 mg kg™
nickel. In contrast, salicylic acid application alleviated the adverse
effects of nickel, with the 1 mM concentration being more effective
under moderate and severe stress conditions. Salicylic acid improved
shoot and root dry weight, pod and seed number, 100-seed weight,
chlorophyll content, and RWC. Nickel accumulation increased in all
plant organs under stress; however, salicylic acid promoted greater nickel
retention in roots while reducing its concentration in shoots and seeds,
indicating a regulatory role in metal translocation.

Conclusion: Nickel toxicity adversely affects common bean growth by
impairing  physiological and biochemical processes such as
photosynthesis, water balance, and nutrient uptake. Foliar application of
salicylic acid effectively mitigated nickel-induced damage by enhancing
growth, preserving photosynthetic pigments, improving plant water
status, and regulating nickel uptake and distribution. These findings
suggest that salicylic acid can be used as an effective strategy to reduce
nickel toxicity and improve phytoremediation efficiency in common
bean.
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