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In order to investigate the effect of priming on populations of Salsola arbscula species, a
factorial experiment was conducted in the form of a completely randomized design with 3
replications in the laboratory of the Research and Education Center for Agriculture and
Natural Resources in Semnan Province. This experiment was conducted at seven levels,
including a control treatment (distilled water) and priming with sodium chloride and
potassium nitrate salts (50, 100, and 150 mM treatments) on six populations of this saltgrass
species. Germination, seed vigor, and seedling growth were evaluated. The results showed
that the population had a significant effect on all germination traits, and priming also had
significant effects on some traits. The interaction between population and priming was
significant for all traits. The highest interaction effect of population and priming was
observed for germination percentage, seed vigor index, and germination rate in population
104 with 150 mM sodium chloride. The findings indicated that priming with sodium
chloride salt improved the germination traits of Salsola arbscula, and there were notable
differences among the native populations in their responses to salinity and priming. This
diversity can be considered in efforts to combat desertification and in the restoration and
development of rangeland vegetation.
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EXTENDED ABSTRACT

Introduction

High concentrations of soluble salts in the soil reduce
germination percentage and delay seed germination in
plant species, even halophytes. Salinity and the resulting
osmotic stress hinder seedling establishment and
ultimately decrease plant biomass in saline soils. Seed
priming is a simple and effective method for reducing the
adverse effects of environmental stresses, including
salinity. By activating essential metabolic processes
required for germination, this method enhances the seed's
ability to cope with abiotic stresses such as salinity and
drought.

Salsola arbscula is a perennial native plant from the
Chenopodiaceae family, known for its high tolerance to
drought and salinity. Due to its adaptability, it is
considered an ideal candidate for restoring saline and arid
lands. Given the need to improve its establishment in
saline soils, this study aimed to investigate the effects of
priming treatments on germination traits of different
populations of this plant.

Materials and Methods

This experiment was conducted as a factorial design in a
completely randomized layout with three replications in
the laboratory of the Research and Education Center for
Agriculture and Natural Resources, Semnan Province.
Priming treatments included solutions of potassium
nitrate and sodium chloride at three levels (50, 100, and
150 mM) and a control (distilled water). Seeds from six

Iranian Journal of Seed Science and Technology

populations of the salt grass species were disinfected,
cold stratified, and then soaked in priming solutions for
24 hours. Seeds were placed in petri dishes with
controlled moisture and incubated at 25°C. Germination
percentage, mean seedling length, seed vigor index,
cumulative germination rate, and mean germination time
were evaluated.

Results and Discussion

Analysis of variance revealed that the effects of
population, priming treatment, and their interaction were
statistically significant for all traits except germination
percentage. The results showed that the 150 mM sodium
chloride treatment in population 104 had the highest
germination percentage and seed vigor index.
Additionally, seeds treated with lower concentrations of
potassium nitrate outperformed the control. k-means
clustering indicated that populations 104 and 234 were
grouped in the first cluster due to their superior
performance.

Conclusion

Seed priming with sodium chloride and potassium nitrate
positively affected the germination traits of Salsola
arbscula populations. This approach can be an effective
tool for enhancing salinity tolerance and improving plant
establishment in saline lands. Further studies using other
salts and exploring combined stress factors are
recommended.
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Figure 1- The interaction effect of salt treatment and genotype in the percentage of germination of different genotypes
of salt grass (for the characteristics of the genotypes, refer to table 1)
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Figure 2- The interaction effect of salt treatment and genotype on the average plant length of different genotypes of
fennel grass (for the characteristics of genotypes, refer to table 1)
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Figure 3- The Interaction Effect Of Salt Treatment And Genotype On The Seed Germination Index Of Different
Genotypes Of Salt Grass (For The Characteristics Of The Genotypes, Refer To Table 1)
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Figure 4- The opposite effect of salt treatment and genotype on the cumulative rate of different genotypes of
salt grass (for the characteristics of the genotypes, refer to table 1)
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Figure 5- The interaction effect of salt treatment and genotype on the average germination time of different genotypes
of savory grass (for the characteristics of genotypes, refer to table 1)
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