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Abstract

Introduction: Salinity is one of the most important environmental stresses limiting agricultural
production in arid and semi-arid regions, which occupies a relatively large area of arable land.
Nutrient availability is decreased in saline conditions in soil solution and plant nutrient balance is
changed. Nitrogen fertilizer management, as an essential nutrient for plant growth, is very
important under salinity stress. Also, salicylic acid is a plant growth regulator involved in defense
mechanisms of plants against biotic and abiotic stresses. Therefore, the aim of this study was to
investigate the effect of salinity on the concentration of nutrients in wheat in response to salicylic
acid consumption at different levels of nitrogen.

Materials and Methods: In order to investigate the effects of salicylic acid and nitrogen
fertilizer application rates at different salinity levels on nutrient concentration of wheat cv.
Morvarid, an experiment was conducted as a split plot factorial based on a randomized complete
block design with four replications in the fields of Mazraeh-E-Nemooneh located in Anbarolum,
Ag Qala city, Golestan Province. The main factor included three soil salinity levels (3-4 below
wheat tolerance threshold (control), 9-11 and 13-15 dS.m™) and subfactors included two levels of
salicylic acid (0 and 1.5 mM) and three levels of N fertilizer (from urea source, 46% N) were 1)
N based on soil test recommendation, 2) 30% N more than soil test recommendation and 3) 30%
N less than soil test recommendation, respectively. Salicylic acid was foliar applied twice for
about 2 weeks in the tillering stage with its content determined 10 days after the second stage
spraying. Nitrogen treatments were applied in three stages, one third before planting with
ammonium sulfate (21% N) and the remaining top-dressed with urea (46% N) at tillering and
stem elongation stages. At the emergence stage of the cluster or the beginning of flowering of
wheat, the amount of nitrogen in the flag leaf was measured. The concentrations of nitrogen,
potassium and sodium in grain and straw were also measured by standard methods.

Results and Discussion: The results showed that by increasing salinity, the flag leaf N
concentration, N and K concentration of wheat straw and seed decreased. However, Na
concentration of straw and seeds increased. With increasing N and salicylic acid consumption,
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the concentration of N flag leaf, the seed and straw N and K concentrations increased, but the
concentration of Na in seed and straw decreased.

The interaction of salinity, salicylic acid and nitrogen on seed N and K concentrations and on flag
leaf N concentration was significant but there was no significant effect on other measured
elements. Comparison of the mean of simple effects of salinity on the evaluated elements
indicates a significant reduction of all studied elements due to salinity treatment. Also,
comparison of the mean of simple effects of nitrogen fertilizer showed that all elements were
affected by the treatment. The results of mean comparison showed a positive and significant
effect of salicylic acid on the leaf N concentration of the flag leaf, so that the N concentration in
the flag leaf in a 1.5 mM salicylic acid treatment significantly increased compared to the non-use
treatment.

Conclusion: According to the results, more nitrogen consumption at moderate salinity can have a
positive effect on plant nutrition. On the contrary, at high salinity levels, it is better to reduce
nitrogen consumption. The interactions of salicylic acid and nitrogen showed that in general
nitrogen treatments with salicylic acid increased the N concentration of seed and straw. Nitrogen
fertilization at higher and medium salinity levels increased the concentration of N and K in straw
and seeds. However, at high salinity, less nitrogen fertilization improved the concentration of N
and K. Also, nitrogen application with salicylic acid improved these traits under saline
conditions. Therefore, the application of salicylic acid and nitrogen fertilizer management to
some extent reduced the adverse effects of salinity up to moderate salinity levels and improved
plant nutrition by increasing plant tolerance to salinity.

Key words: Salicylic acid, salinity stress, wheat, nitrogen fertilizer management
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Fig (2) Interaction of Salicylic acid and Nitrogen on seed (a) and straw (b) N concentrations and seed
Na concentration (c). NR, NR+30 and NR-30 are representing N based on fertilizer recommendation,
30% N more than fertilizer recommendation and 30% N less than fertilizer recommendation,

respectively.
Means followed by the same latters are not significantly different according to LSD-test at P<0.05
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more than fertilizer recommendation and 30% N less than fertilizer recommendation, respectively.

Means followed by the same latters are not significantly different according to LSD-test at P<0.05
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Table (3) Interaction of three factors Salinity x Salicylic acid x N on seed nitrogen concentration (%)
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9-11
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NR, NR+30 and NR-30 are representing N based on fertilizer reccommendation, 30% N more than

fertilizer recommendation and 30% N less than fertilizer recommendation, respectively. Means followed
by the same latters are not significantly different according to LSD-test at P<0.05
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