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‘ -‘i Abstract. The impact of soil salinity on photosynthetic activity in sunflower plants (Helianthus annuus)
- was investigated. Given that salinity stress is a significant environmental issue affecting plant growth
and productivity worldwide, this study evaluates how varying salt concentrations in the soil influence
the photosynthesis rate, chlorophyll content, and overall plant growth. The results demonstrate a
negative correlation between increasing salinity levels and photosynthetic efficiency, highlighting the
importance of managing soil salinity to optimize sunflower cultivation.
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Intriduction
1.1 Background

Sunflower (Helianthus annuus) is a globally cultivated crop, known for its high oil content and
resilience to diverse environmental conditions. However, soil salinity is a growing concern, especially in
arid and semi-arid regions, where irrigation practices often lead to an accumulation of salts in the soil.
Salinity stress can have detrimental effects on plant health by disrupting cellular functions, limiting
nutrient uptake, and impairing key physiological processes like photosynthesis.

1.2 Rationale

Photosynthesis is the process by which plants convert light energy into chemical energy, and it is
essential for plant growth and productivity. The efficiency of this process is significantly influenced by
environmental factors such as temperature, light intensity, and water availability. Soil salinity, which
induces osmotic stress and ion toxicity, is particularly harmful to photosynthetic systems. Understanding
how salinity affects photosynthesis in sunflowers can help optimize agricultural practices and improve
crop yields in saline-prone areas.

1.3 Objective

This study aims to investigate the effects of varying salinity levels on the photosynthesis rate of
sunflower plants, focusing on chlorophyll content, gas exchange parameters (such as CO: uptake and
transpiration), and overall plant growth. The goal is to understand the threshold beyond which salinity
becomes detrimental to photosynthetic efficiency in sunflowers.

Methods
2.1 Experimental Setup

The experiment was conducted in a controlled greenhouse environment with sunflowers (Helianthus
annuus, variety x) grown under different salinity treatments. The plants were grown in pots containing a

standardized soil mixture, with saline solutions added to the irrigation water at concentrations of 0
(control), 50, 100, and 150 mM NaCl.
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2.2 Plant Growth and Maintenance

Sunflower seeds were sown in pots, and seedlings were maintained for 30 days under controlled
conditions (16-hour photoperiod, 25°C day/18°C night). The irrigation schedule was consistent, with
plants receiving the saline water solution every two days. Plants were watered until drainage was
observed to maintain uniform soil moisture content.

2.3 Photosynthesis Measurement

Photosynthetic rate was measured using a portable photosynthesis system (Li-Cor 6400). Net CO:
assimilation rate (A) was measured under ambient light and temperature conditions at 25°C. The
chlorophyll content was assessed using a SPAD meter (Soil Plant Analysis Development), while leaf
transpiration rates and stomatal conductance were also recorded.

2.4 Data Collection
Data were collected on the following parameters:
* Photosynthesis rate (CO- uptake)
* Chlorophyll content (SPAD readings)
* Transpiration rate
+ Stomatal conductance
* Plant height and biomass accumulation

All measurements were taken at regular intervals, and the final data points were averaged for statistical
analysis.

2.5 Statistical Analysis

Data were analyzed using ANOVA (Analysis of Variance) to determine significant differences in
photosynthesis rates, chlorophyll content, and growth parameters among the different salinity
treatments. Post-hoc tests (Tukey's HSD) were performed to compare the mean values across treatments.
A significance level of 0.05 was used.

Result
3.1 Photosynthetic Rate

The photosynthetic rate (CO- assimilation) decreased significantly as salinity levels increased. At 0 mM
NaCl, the average photosynthesis rate was approximately 10.2 umol CO. m™2 s7'. However, at 150 mM
NaCl, the rate dropped to 3.5 umol CO: m? s, representing a nearly 65% reduction compared to the
control.

3.2 Chlorophyll Content

Chlorophyll content, measured through SPAD readings, showed a similar trend. The control plants had
an average SPAD value of 50, while plants exposed to 150 mM NaCl exhibited a significant decrease in
chlorophyll content (mean SPAD value of 30). This suggests that salinity impairs chlorophyll
biosynthesis or accelerates chlorophyll degradation.

3.3 Transpiration and Stomatal Conductance

Transpiration rates and stomatal conductance were also negatively affected by soil salinity. At 150 mM
NaCl, stomatal conductance dropped by 40%, and transpiration rates were significantly lower compared
to the control group. This could indicate stomatal closure as a response to salinity-induced water stress.

3.4 Growth Parameters

Plant height and biomass accumulation were inversely related to increasing salinity. Control plants
reached an average height of 75 cm, while plants treated with 150 mM NaCl only grew to 40 cm on
average. Dry biomass also decreased by 50% in the high-salinity treatment.
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Discussion
4.1 Impact of Salinity on Photosynthesis

The results of this study show that increased soil salinity significantly inhibits photosynthesis in
sunflowers. The reduction in CO: assimilation is likely a result of osmotic stress, which reduces water
availability to plant cells, and ion toxicity, which disrupts cellular metabolism. These factors impair the
efficiency of the photosynthetic machinery, including the stomatal conductance and chlorophyll content.

4.2 Chlorophyll Degradation and Stomatal Closure

The observed reduction in chlorophyll content and stomatal conductance suggests that salinity stress
may lead to early senescence of chlorophyll molecules or inhibit their synthesis. Additionally, plants
may close their stomata to conserve water, further limiting CO: uptake and thus photosynthesis.

4.3 Implications for Sunflower Cultivation

Given the economic importance of sunflower cultivation, especially in regions with saline soils, it is
crucial to understand the limitations imposed by soil salinity. The results suggest that salinity beyond
100 mM NaCl could severely affect sunflower growth and productivity. Management strategies such as
selecting salt-tolerant cultivars, improving irrigation techniques, and utilizing soil amendments may be
necessary to mitigate the negative effects of salinity.

4.4 Future Research Directions

Further studies could focus on exploring the molecular mechanisms behind salt stress tolerance in
sunflowers, including gene expression analysis related to photosynthesis, ion transport, and stress
response pathways. Additionally, experiments on longer-term exposure to salinity could help elucidate
potential cumulative effects on sunflower growth and productivity

Conclusion

This study confirms that soil salinity negatively impacts photosynthesis in sunflower plants, leading to
decreased chlorophyll content, impaired gas exchange, and reduced overall plant growth. With salinity
being an increasing concern in agricultural systems, understanding its effects on crops like sunflowers
is essential for developing strategies to sustain crop yields in saline environments.
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