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Figure (2): Schematic of Sampling Network Design
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Table (1): Analysis of variance of soil properties in different habitats and at two studied depths

EC pH TNV  OC N K P SAR PAW
dsm % % % % % (MmolL-)0.5 %V
oKy, 4 7575.89%* 1034** 3832%* 0063 00004 305054.8%* 9.121** 17843  36.891**
Gas 1 60.96 0253 0456 0032 00001 2120954  1.652 1204177 12.656*
Ges#s&i;5, 4 879934 0066 4781 0036 00002 1192051  0.19 3983.036 6.28
ot 30 659728 0096 9189 0093 0002 152822  0.806 5648.073 3.9
A S 71 4 16 108 96 43 28 91 40

el I3 me Lp 3 0 Cld.w 53 el s e Ao s S CE..A 3

S L ki e Slho 5Kk deslie (Y) g

Table (2): Comparison of average soil-related traits
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Table (3): Mean square of the effect of habitat and species on biomass-related traits
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Table (4): Comparison of average traits related to biomass in different habitats and studied species
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Extended abstract

Introduction: Soil salinity is a major factor that limits plant growth and biomass production, particularly in arid
and semi-arid regions. To effectively restore land and combat desertification in these challenging environments, it's
crucial to understand how native halophyte species — plants adapted to salty conditions — respond to different
levels of soil salinity. This study focused on evaluating the impact of soil salinity on the biomass production of two
specific salt-tolerant plant species: Seidlitzia rosmarinus and Nitraria schoberi. We conducted our research across
various sites within the central deserts of Iran, including Ardestan Plain, Fakhreh (Kashan), Gonbad Namaki
(Qom), Hosseinabad, and Kashan Forest Park. To gather our data, we used a transect-plot method for vegetation
sampling. For soil analysis, samples were collected at two depths: 0—20 cm and 20-40 cm, allowing us to assess
vertical variations in soil properties. We measured several key physical and chemical characteristics of the soil,
including electrical conductivity (EC), pH, sodium adsorption ratio (SAR), and total neutralizing value (T.N.V.).
Finally, to determine biomass, we measured both aboveground components (leaves, stems, branches) and
belowground biomass (roots), which involved complete root excavation and weighing after oven-drying.
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Materials and Methods: Data analysis was performed using SPSS and Excel software. Before proceeding with
statistical tests, the normality of data distribution was confirmed. To examine differences among treatments (species
and sites), we used one-way analysis of variance (ANOVA). This was followed by Duncan's multiple range test at a
5% significance level (0=0.05) to pinpoint specific differences. Additionally, Pearson's correlation coefficient was
calculated to assess the relationships between various biomass traits and key soil salinity indicators, specifically
electrical conductivity (EC) and sodium adsorption ratio (SAR).

Results: We found significant differences (p<0.01 and p<0.05) in the measured traits across the five study sites.
Soil properties like EC, pH, and T.N.V. varied significantly by location, indicating that local environmental factors
play a big role. Interestingly, only plant available water (PAW) showed a significant variation with soil depth
(p<0.05), meaning that site conditions have a stronger impact on soil quality than differences between the two
depths we sampled. When looking at biomass, we saw that site conditions significantly influenced canopy cover,
canopy diameter, and total biomass production (p<0.01). Plus, the interaction between the site and plant species
significantly affected biomass accumulation. In highly saline environments (where EC was over 50 dS/m and SAR
over 100), Nitraria schoberi performed better than Seidlitzia rosmarinus, producing higher root and shoot biomass.
For example, in Qom, Nitraria schoberi had a root biomass of 4056 g and a leaf biomass of 20,250 g, while
Seidlitzia rosmarinus had much lower biomass in the same conditions. Conversely, in less saline environments (EC
less than 40 dS/m) like Hosseinabad, Seidlitzia rosmarinus produced nearly six times more biomass than Nitraria
schoberi. This shows that Seidlitzia rosmarinus is more sensitive to extreme salinity and prefers moderately saline
conditions.

Our correlation analysis confirmed a positive relationship between Nitraria schoberi's biomass production and
increasing soil salinity. In contrast, Seidlitzia rosmarinus's biomass was negatively affected by high EC and SAR
levels.

Discussion and Conclusion: The findings of this study underscore the significant role native halophyte species can
play in restoring saline and degraded soils. Specifically, Nitraria schoberi demonstrated a remarkable ability to
maintain biomass production under highly saline conditions, highlighting its potential for use in severely degraded
environments. Conversely, Seidlitzia rosmarinus performed better in moderately saline environments, suggesting its
suitability for areas with less extreme soil conditions. Cultivating these halophyte species offers a cost-effective and
sustainable approach to land reclamation. Their presence not only contributes to soil stabilization by increasing
organic matter and preventing wind erosion, but also enhances the soil's physical and chemical quality through
processes such as ion uptake and organic carbon input. This biological method provides a viable alternative to
expensive engineering techniques for combating desertification. Our study suggests that species selection for
restoration projects should be based on detailed assessments of specific soil salinity conditions. Furthermore,
adopting an intercropping system that combines multiple halophyte species with varying salinity tolerances could
significantly increase the resilience and sustainability of restored ecosystems. Integrating these biological solutions
with strategic water resource management, such as using treated wastewater or saline water for irrigation, can
further enhance restoration success. For future research, we recommend focusing on a deeper understanding of the
interactions between halophyte species and soil microbial communities, as these play a crucial role in nutrient
cycling and plant health under saline conditions. Additionally, investigating the carbon sequestration potential of
these species could offer new insights into their contribution to climate change mitigation strategies.
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