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Abstract

The selection of plant species adapted to local environmental conditions is one of the most
critical factors determining the success and sustainability of urban green spaces. To evaluate
the eco-physiological performance of different tree species under the environmental
conditions of Zahedan, gas exchange, chlorophyll fluorescence, mineral nutrition, and other
physiological traits were assessed in four tree species, pomegranate (Punica granatum L.),
black locust (Robinia pseudoacacia L.), elm (Ulmus minor L.), and ash (Fraxinus excelsior
L.), during 2023-2025. The results demonstrated that pomegranate and ash exhibited
significantly higher net photosynthetic rate, intercellular CO, concentration, and Fv/Fm
values, indicated greater photosynthetic efficiency and superior tolerance to urban
environmental conditions. In contrast, elm showed the lowest photosynthetic rate, stomatal
conductance, and Fv/Fm, suggested greater sensitivity to environmental stress. Leaf nutrient
analysis further revealed that pomegranate and ash had the highest potassium concentration
and K/Na ratio, together with the lowest accumulation of sodium and chloride. Conversely,
elm accumulated the greatest amounts of sodium and chloride while exhibiting the lowest
K/Na ratio. These findings indicated that pomegranate and ash possess a greater capacity to
maintain ionic homeostasis and withstand salinity-related stress and other adverse urban
conditions. Similarly, pomegranate and ash maintained the highest relative water content
(RWC) and the lowest leaf temperature, whereas elm exhibited the lowest RWC, the highest
electrolyte leakage, and the highest leaf temperature, reflecting greater physiological damage
and reduced water status under urban stress. In conclusion, the results demonstrated that
pomegranate and ash are better adapted to the environmental conditions of Zahedan’s urban
green spaces than black locust and elm. Their superior eco-physiological performance,
nutrient status, and water relations highlighted their potential as resilient species for
sustainable urban greening in arid and semi-arid regions.

Keyword: Photosynthesis, Stomatal Conductance, Mineral Nutrients, Relative Water
Content, Leaf Temperature.
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