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Abstract

Salinity stress is a major limiting factor for plant growth. This study investigated the physiological and
biochemical responses of geranium (Pelargonium) grown in a peat-based substrate to salinity stress induced
by sodium chloride (NaCl). Results showed that with increasing substrate salinity (from 0.62 to 3.72
millimhos per centimeter), the concentration of sodium (Na*) and chloride (CI") in leaves significantly
increased by 4- to 16-fold and 4- to 6-fold, respectively. In contrast, potassium (K*) concentration decreased
by 20% to 27% at higher salinity levels (2.42 to 3.72 millimhos per centimeter), while no change was
observed at lower levels. Increasing salinity from 2.42 to 3.72 millimhos per centimeter also reduced plant
fresh weight (25% to 65%), plant height (10% to 37%), and leaf area (15% to 55%). However, relative
water content remained unchanged, and no visible damage symptoms, such as brown necrotic spots, were
observed at any salinity level. Regarding pigments, chlorophyll content decreased proportionally with salt
concentration, whereas carotenoid content was unaffected. Conversely, anthocyanin levels increased
significantly, especially at higher salt concentrations, reaching approximately 2.5-fold higher than the
control at the highest salinity (3.72 millimhos per centimeter). Overall, the findings suggest that
anthocyanin accumulation in geranium leaves may play a key role in mitigating the adverse effects of
salinity stress. The studied geranium exhibited moderate tolerance to salinity and can be cultivated in peat

substrates or salt-affected soils containing sodium chloride below 1.75 millimhos per centimeter.
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Figure 1. Relative Water Content (RWC) in the leaves of geranium grown in a peat substrate containing
varying concentrations of NaCl. Same letters indicate non-significant differences between means at the

5% level based on Duncan's test.
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Figure 2. Concentrations of potassium (top-left), sodium (top-right), and chloride (bottom-left) ions
expressed as a percentage of dry matter, and the potassium/sodium ratio (bottom-right) in the leaves of

geranium grown in a peat substrate containing varying concentrations of NaCl. In each graph, different
letters indicate significant differences between means at the 5% level based on Duncan's test.
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Figure 3. Growth characteristics including fresh matter (top), plant height (middle), and leaf area
(bottom) of geranium grown in a peat substrate containing varying concentrations of NaCl. In each
graph, different letters indicate significant differences between means at the 5% level based on Duncan's
test.
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Figure 4. Total chlorophyll (left) and carotenoid (right) pigment contents in the leaves of geranium grown
in a peat substrate containing varying concentrations of NaCl. In each graph, different letters indicate
significant differences between means at the 5% level based on Duncan's test.
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Figure 5. Anthocyanin content in the leaves of geranium grown in a peat substrate containing varying
concentrations of NaCl. Different letters indicate significant differences between means at the 5% level
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