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Abstract

Introduction: Salinity is one of the environmental stresses that has*a negative effect on the growth
and development process and causesyoXxidative stress in plants. By creating harmful changes in the
balance of ions, water status, nutrientsy stomatal \functionjand photosynthesis efficiency, salinity
causes a decrease in plant growth and development processes such as germination, seedling growth,
and finally, a decrease in the amount ‘of,crep production in the plant. Sodium nitroprusside is a
relatively stable gas radical that prevents“the production of reactive oxygen radicals in low
concentrations. It has beenweported that sodium nitroprusside as a signal conducting molecule in
various physiological, processes, such as seed |germination, leaf senescence, ethylene production,
stomatal closure andivarious ‘defense responseso biotic and abiotic stresses such as salinity, drought
and UV-B radiation is ‘thvolved. Also, sodium nitroprusside plays a role in regulating various
developmental processes, andyplant growth, including root growth, respiration, flowering, and cell
death. Considering the pesitive effects of sodium nitroprusside on plants and the importance of evening
primrose, thetaim of‘this research was to investigate the effect of sodium nitroprusside on improving
the morpholagical and physiological properties of evening primrose medicinal plant in adjusting
salinity stress in‘greenhouse cultivation.

Materials and methods: In the present experiment, the effect of salinity stress caused by sodium
chloride at four levels (0, 4, 8, 12 dS/m) and its modification by sodium nitroprusside as foliar spraying
at four concentrations of zero (control), 0.05, 0.1, 0.15 mM as sodium nitroprusside releasing
compound in evening primrose was carried out factorially based on a completely randomized design
in three replications in the greenhouse of Horticultural Sciences, Faculty of Agriculture, University
of Tabriz. Salt treatment (NaCl) was applied after planting in pots and two times in the form of a
solution in water and injected into the plant roots, and nitroprusside treatment was applied at four
levels and with an interval of two weeks until flowering (mid-spring). It was done to the leaf. To
facilitate sodium nitroprusside foliar spraying and also to increase accuracy, a sprayer was used so
that foliar spraying is done uniformly on the aerial part of the plant. At first, the test of normality of
the data and the uniformity of intra-treatment variances was performed and confirmed. Analysis of
the variance of the data was done factorially in the form of a completely randomized design in three
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replications. The mean comparison of the treatments was done by Duncan's test at the probability
level of 1%. SAS software (Ver. 9.3) was used for data analysis and Excel software was used for
drawing graphs.

Results and Discussion: In total, the results of the present experiment showed that the application of
salinity treatment caused a significant decrease in fresh and dry weight of leaves, the amount of leaf
area and leaf chlorophyll index, while it caused a significant increase in the percentage of ionic
electrolyte leakage. The decrease in leaf area due to salt stress is either as a result of a decrease in the
number of leaves due to a decrease in photosynthesis or a decrease in leaf size due to a decrease in
turgor pressure. So that the highest number (47/08) was obtained in the 4 decisimons treatment and
per meter and leaf area (247/95) in the control treatment. Also, the highest percentage of ionic
electrolyte leakage (27.5%) was observed at a concentration of 12 deci-siemens/m, but the effect of
different concentrations of salinity on the amount of antioxidant activity was not.significant. The
results showed that sodium nitroprusside treatment caused a significant decrease inJeafdry weight,
ion electrolyte leakage percentage. On the other hand, it has causegha significant increase in dry
matter percentage, leaf surface, chlorophyll index and antioxidant activity. So that'the maximum
amount of leaf area, chlorophyll index and antioxidant activity was obtained“inthe concentration of
0.15 mM sodium nitroprusside. Salinity causes the breaking of chloreplasts and the instability of the
pigmented protein compounds and ultimately the reduction of the amount.of chlorophyll.
Conclusion: Sodium nitroprusside has a useful and effective role in improving the growth
characteristics and function of aerial organs andythe quantitative and qualitative characteristics of
evening primrose. So that the concentration of 0.15¢qnM was eonsidered as the optimal concentration
for improving the morphological and physiological traits,

Keywords: Antioxidant activity, Electrolyte leakage; Phetosynthetic pigments, Sodium
nitroprusside.
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Table 1- The results of the analysis of variance of the effect of different concentrations of salinity and nitric oxide and the interaction between the

two factors on the measured traits

Mean square

Dr Percentage
SHOAY df  Number Leafarea  'esh Dry matt{:r ofionic  Antioxidant, Chlerophyll Chlorophyll Total Carotenoid
of leaves weight  weight electrolyte activity a b chlorophyll
percentage leakage
Salinity stress 3 489.5*  34088.6** 55.9** 1.8** 0.006™ 299.057** 301.5™ 0.716™ 0.734** 0.004** 0.712™
Sodium nitroprusside 3 147.7™ 15410.5* 2.7 0.33* 9.5%* 289.788* 1107.5%* 1.484** 2.614** 0.013™ 1.317*
- R
Salinity f‘)txrfdsg Nitric g 2443  17601™ 304 0.2  0.001™ 80.62" 1091.8™ 1.497" 1.801" 0.050™ 1.390"
Error 32 147.2 4873.6 3.08 0.1 0.003 97.505 206.7 0.317 0.031 2.228 0.321
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test at the one percent probability level.
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test at the one percent probabilitydevel.
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Table 2- The effect of different concentrations of nitric oxide on photosynthetic pigments

Sodium

nitroprusside Chlorophyll  Chlorophyll Total Carftenoid
(MM) a b chlorophyll
0 4.25% 1:99° 4.35°% 0.28°
0.05 3.62° 2.08° 3,76" 0.20°
0.1 4.44° 1.74 441° 0.21°
0.15 4.03* 1.04° 3.86" 0.20°

Treatments with at least one letter in common do not have a significant difference with each other in Duncan's
test at the one percent probability level.
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Figure 8- The'effect of different concentrations of salinity on chlorophyll b and carotenoid
Treatments with at least one letter in common do not have a significant difference with each other in Duncan's
test at the one percent probability level.
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