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Comprehensive abstract

Introduction

Salinity is one of the most important limiting factors for the production of all agricultural products
in many regions of the world. In saline environments, the absorption of nutrients in plants is reduced.
Adaptation of plants to environmental stresses requires morphological, physiological, and biochemical
changes, including the accumulation of osmolytes, which can play an adaptive role during osmotic
stress. One of the common responses of plants to osmotic stress is the accumulation of proline, which
is an important and well-known osmolyte that accumulates in many plant organs during stress. The
objective of the present study was to evaluate the expression pattern of P5CS and P5CR genes and to
investigate some physiological traits in two bread wheat varieties at the early growth stages under
salinity stress conditions.

Materials and methods

The experiment was conducted as a split plot factorial in completely randomized design with four
replications. The seeds of the studied wheat cultivars were disinfected using 10% ethanol and washed
with distilled water, and then sown in 32 pots filled with cocopeat and perlite in a ratio of 2:1. Fifteen
seeds of each variety were sown in each pot. Salinity stress was applied after germination and
establishment of the seedlings with irrigation water, so that during the irrigation of plants, the control
pots were irrigated with strile distilled water (O dS/m) and the salinity treatment pots were irrigated
with saline water containing NaCl (12 dS/m). After the plants reached the tillering and stemming
growth stages, five plants were randomly sampled from each experimental pot, and biochemical traits
including chlorophyll, proline, cellular oxidation index, potassium and sodium levels were measured
at both growth stages. The expression of some genes including P5CS and P5CR was also evaluated on
leaf samples.

Research findings

The results of this experiment showed that the effects of salinity stress and variety on all measured
biochemical traits (except for the effect of variety on sodium content) were significant. Evaluation of
chlorophyll a and b content showed a decrease in the content of both chlorophyll a and b in both
varieties, and this decrease was more noticeable at the tillering growth stage. The levels of catalase
and superoxide dismutase enzymes increased in both Ehsan and Baharan varieties under the influence
of salinity stress, and this increase was more considerable in Ehsan variety at the stemming stage.
Sodium content also increased under salinity stress, but this increase was not significant in Baharan
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variety at the tillering stage and in Ehsan variety at the stemming stage. In contrast, the changes in
potassium content due to salt stress were different in two varieties, so that the potassium level in
Baharan showed a significant increase at both growth stages due to salinity stress, while in Ehsan it
decreased significantly at tillering stage, but its change wasn’t significant at stemming stage. Proline
levels also showed a significant increase under salinity stress conditions at both growth stages and in
both varieties. In addition, the activity of both genes P5CS and P5CR also increased in both wheat
varieties under salinity stress, indicating that there is a direct relationship between the changes of
proline levels and the activity of genes involved in its biosynthesis pathway (i.e. P5CS and P5CR)
under salinity stress conditions.

Conclusion

Evaluation of biochemical traits and gene expression in the studied two wheat varieties in the
current research showed that Ehsan variety can be introduced as a salinity-tolerant cultivar and used in
future breeding programs to increase salinity tolerance in wheat.
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Table 2. Analysis of variance of the studied traits in two wheat cultivars during two growth stages under non-

stress and salinity stress conditions

Source of df Mean square '

variation Chl.a Chl.b SOD CAT  Proline K Na TBARM
Growth stage (G) 1 41.01™ 53.80 " 230"  0.84™ 11.60° 176.00™ 4140 221.00

Error 1 6 7.92 5.56 0.10 0.09 1.46 12.16 0.10 25.63
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Error 2 18 2.04 1.26 0.007 0.01 0.19 14.69 0.08 20.46

CV (%) - 4.58 3.60 3.49 4.92 16.32 433 6.41 7.90

T Chl., chlorophyll; SOD, superoxide dismutase; CAT, catalase; K, potassium; Na, sodium; TBARM, cellular oxidation.
™ *“and " Not-significant and significant at 5% and 1% probability levels, respectively.
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under salinity stress conditions
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