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In order to investigate the effect of hydropriming and hormone priming on some
physiological and biochemical characteristics in chickpea under salinity stress a
factorial experiment was conducted based on completely randomized design at the
University of Mohaghegh Ardabili in 2023 with 3 replications. treatments included
four salinity levels (0, 50, 75 and 100 mM) and four levels of priming (control,
hydropriming, priming with gibberellin (50 ppm) and salicylic acid (100 ppm)).
The results showed that salinity stress reduced germination percentage (GP),
germination rate (GR), radicle and Seedling length (RL and SL) But, seed priming
improved these traits. Salinity increased the allometric coefficient (AC), So that
the highest was observed at (0.860) salinity of 100 Mm. The highest mean daily
germination (MDG), plumule length (PL) and total seed protein content were
observed in priming with gibberellin and control (without salinity). The maximum
DGS (0.144) and MDA (0.0137 mmol/g FW) were related to the treatment with
without priming and salinity of 100 mM. The amount of soluble sugars in
gibberellin treatment and salinity of 200 mM compared to the control showed an
increase about 56%. Also, the use of gibberellin increased amount of proline by
about 40% compared to the control (without priming). In general, seed
hydropriming, salicylic acid, especially gibberellin can be considered as a growth
enhancer and reduce the adverse effects of salinity in chickpea plant
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EXTENDED ABSTRACT

Introduction

Pea is one of the most important food legumes worldwide
due to its multiple uses: forage dry matter, green grains,
green fodder, flour, straw and green manure. It is a rich
source of protein because 100 grams of pea contain 6.55
g of protein, 0.84 g of lipids and 0.92 g of mineral salts.
Salinity is one of the major abiotic stresses that threaten
global food security by impacting agricultural
production, particularly in arid and semi-arid regions of
the world. Seed priming is a technique for minimizing
emergence time, ensuring consistent germination, and
improving crop performance. It is a treatment at pre-
sowing, leading to a physiological condition that makes
it more useful for the seed to germinate.

Materials and Methods

This experiment was conducted in 2023 as a factorial in
the form of a completely randomized design with 3
replications at University of Mohaghegh Ardabili.
Experimental treatments included four salinity levels (0,
50, 75 and 100 mM sodium chloride) and four levels of
priming (control, hydropriming, priming with gibberellin
(50 ppm) and salicylic acid (100 ppm)). For priming, the
seeds were immersed in priming solutions for 12 hours.
Following priming, the seeds were washed with distilled
water and dried. Subsequently, sodium chloride was
added to each Petri dish for the germination test, which
was executed in a total of three replications of 50 seeds
each at a temperature of 20 °C for a duration of 8 days.
Thereafter, germination indices and biochemical
parameters were measured.

Results and Discussion

The results showed that salinity stress reduced
germination percentage (GP), germination rate (GR),
radicle and Seedling length (RL and SL) But, seed
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priming improved these traits. Salinity increased the
allometric coefficient (AC), So that the highest was
observed at (0.860) salinity of 100 Mm. The highest
mean daily germination (MDG), plumule length (PL) and
total seed protein content were observed in priming with
gibberellin and control (without salinity). The decrease in
the water potential gradient between the seeds and their
surrounding environment due to disruption in the
synthesis of essential enzymes for germination may
explain the reduced germination under saline stress.
Priming enhances the activity of enzymes that hydrolyze
storage materials, enabling seedlings to readily absorb
nutrients during germination. Consequently, primed
seeds are able to complete the germination process in a
shorter time frame. The increase in protein in gibberellin
treatment could be due to the synthesis of dehydrin
proteins, heat shock proteins, and antioxidant enzymes,
and gibberellin probably prevents protein degradation by
oxygen free radicals and increases protein levels. The
maximum DGS (0.144) and MDA (0.0137 mmol/g FW)
were related to the treatment with without priming and
salinity of 100 mM. Radicals generated under saline
conditions lead to the peroxidation of membrane lipids,
consequently damaging cell membranes and resulting in
increased malondialdehyde levels. The amount of soluble
sugars in gibberellin treatment and salinity of 100 mM
compared to the control showed an increase about 56%.
Also, the use of gibberellin increased amount of proline
by about 40% compared to the control (without priming).
Increasing Osmolytes helps to reduce the level of reactive
oxygen species in chickpea under salt stress.

Conclusions

The results of this study demonstrate that seed
hydropriming, salicylic acid, especially gibberellin can
be considered as a growth enhancer and reduce the
adverse effects of salinity in chickpea plant
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Tabel 3- Mean Comparison on interaction effect of salinity and priming for physiological traits in Pea
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The different letters in each column indicate significant difference at 5% probability level.
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Tabel 4- Mean Comparison for the effect of Priming on physiological and biochemical traits in Pea
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The different letters in each column indicate a significant differences at 1% probability level.
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The different letters in each column indicate a significant difference at 1% probability level.
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Figure 1- Mean Comparison for the interaction effect of Priming and Salinity on Protein (A), Soluble Sugars (B),
Malondialdehyde (C) in Pea. The different letters in each column indicate significant differences at 1% probability level.
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