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Abstract—Salinity is one of the main environmental stresses affecting plant production. The technique of
seed priming has been introduced as a means to improve germination and establishment under environmental
stress. This study aimed to determine the best material for the priming of basil seed under salt-stress. Treat-
ments included seed priming of basil (Ocimum basilicum L.) with salicylic acid (SA) at 0.5 mM and potassium
nitrate (KNO3) at 5% and salinity stress with potassium chloride (KCl) (50, 100, 150 mM), calcium chloride
(CaCl2) (50, 100, 150 mM) and the control (irrigation water) with and without priming. The results showed
that salt stress decreased morphological traits such as leaf area, number of leaves, root length, and dry weight
of roots compared to the control. The lowest and highest chlorophyll contents were observed in the KNO3 ×
KCl (150 mM) and SA × KCl (100 mM) treatments, respectively. The highest amount of antioxidant com-
pounds was obtained in the treatment with 150 mM CaCl2 alone. It was found that the use of SA was more
effective than KNO3 and that the priming treatments were able to mitigate the negative effects of salt stress
on the basil plant by accelerating germination and more uniform and rapid seedling growth, leading to better
plant growth. As a result, priming seeds before planting under salt stress conditions led to an improvement in
the growth indicators of the basil plant and can be mentioned as a strategy to increase plant efficiency under
salt stress conditions.
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INTRODUCTION
Plants are exposed to various environmental f luc-

tuations, including drought and salinity, which limit
their growth. Salinity is one of the common environ-
mental stresses in the world, which causes the reduc-
tion of agricultural products in the world [1]. Soil
salinity is one of the main reasons for decreasing the
yield in the cultivated area of agricultural products in
the world [2].

Seed priming is a common strategy to increase the
percentage, speed, and uniformity of seed germina-
tion and greening under adverse environmental con-
ditions [3]. Under unfavorable conditions, the use of
pretreatment of seeds using saline solutions, different
osmotic potentials, the use of hormones, and hydro-
priming can increase the resistance to salinity stress in
plants [4]. Basil (Ocimum basilicum L.) is the most
economical species among the species of the genus
Ocimum belonging to the mint family and is cultivated
in almost all warm and temperate regions. Basil is used

as a medicinal plant, spice, and fresh vegetable and has
been introduced as a medicinal plant in most pharma-
copeias [5, 6].

By using seed priming, seeds become physiologi-
cally able to better tolerate stress conditions, including
salt stress. The mechanism of this tolerance is that
under laboratory conditions and without stress, the
seed goes through the stages of drinking water and the
delay phase related to its germination and obtains the
necessary metabolic preparation for stronger germina-
tion after planting. This is reflected in the acceleration
of germination and faster establishment, better uni-
form green growth, and faster and more vigorous
growth [3].

Potassium nitrate (KNO3) (halopriming) is one of
the most widely used substances for seed priming, and
its positive effect is probably due to the reduction of
growth inhibiting substances such as abscisic acid
(ABA). Also, seed priming with salicylic acid (SA)
(hormone priming) improved germination indicators
9  Page 1 of 13



9  Page 2 of 13 YOUNES AL-ABOUD et al.
and increased the activity of alpha-amylase and pro-
tein enzymes and decreased the activity of catalase and
peroxidase enzymes in saline and non-saline condi-
tions [7].

Regarding high occurrence of salinity stress, a lot
of attention attributed to this problem. Basil is also one
of the plants faced with this issue and it is susceptible.
So, finding the solution for decreasing it is also
important. It was no references for seed priming of this
plant with KNO3 and SA. As a result, this study aimed
to determine the best material for the priming of basil
seed under salt-stress conditions and on improving
physiological and biochemical characteristics and
yield. Moreover, the most inhibiting salt among the
salts used in laboratory conditions was introduced.

MATERIALS AND METHODS
Plant material and experimental design. This study

was conducted in 2021–2022 in the research green-
house of Ferdowsi University of Mashhad, Iran. This
experiment was conducted as a factorial experimental
design based on a completely randomized experimen-
tal design with 3 replicates. Basil seeds were soaked in
salicylic acid (SA) at 0.5 mM and potassium nitrate
(KNO3) at 5% solution for 24 h before sowing and the
untreated seeds were used as controls (no priming).
Then the prepared seeds were planted in pots with gar-
den soil. After germination of the seeds and after one
month had passed from the time of sowing until the
plants entered the four-leaf stage, salt stress was added
to the plants. Potassium chloride (KCl) and calcium
chloride (CaCl2) were used for salt stress at concentra-
tions of 50, 100, and 150 mM and irrigation water (con-
trol). The salt stress was added to the plants via the irri-
gation water, the type of treatment, and the stress level.
To prevent plant shock, salinity treatments were applied
gradually. The seedlings watered with saline solution for
all 7 weeks After the seven-week application of salt
stress, the investigated traits were measured.

Relative leaf water content (RWC). To measure the
relative leaf water content, 10 slices with a diameter of
0.5 cm were taken from the width of the adult and
young leaves with a punch and then weighed (FW).
After weighing, they were placed in Petri dishes con-
taining 10 mL of distilled water for 4 h. They were
stored in the dark at a temperature of 0–4°C until the
leaf cells swell completely, then they were weighed to
obtain the full swelling weight (TW). After weighing, the
samples were dried at 70°C and the dry weight (DW) of
the slices was measured. The relative leaf water content
was calculated using the following formula [8].

Electrolyte leakage (EC). To determine the mem-
brane stability of the leaf cells, the electrolyte leakage
index was used [8]. In brief, leaf pieces with a size of
2 cm were prepared. After washing, the samples were

[ ]RWC FW DW /(TW DW) 100.( )= − − ×
RUSSIAN 
placed in test tubes with 10 mL of distilled water and
shaken with a vortex (160 rpm) for 17 to 18 h. At this
stage, the electrical conductivity of the samples (E1)
was measured using the JENWAY model conductivity
meter. The tubes were placed in the autoclave at 121°C
for 15 min. The electrical conductivity was measured at
this stage after cooling the contents in the test tubes (E2).
Finally, the leakage values of the electrolytes were cal-
culated using the following equation.

Chlorophyll content of the leaves. The method of
Dere et al. [9] was used to measure the amount of
chlorophyll a (Chl a), chlorophyll b (Chl b), total
chlorophyll (Chl t), and carotenoids (Car). The absor-
bance values of the samples were measured separately
at 663, 653 and 470 nm for Chl a, Chl b, and carot-
enoids using the model 2100 spectrophotometer,
respectively. Finally, the amount of chlorophyll a, b,
carotenoids, and total chlorophyll in mg/g of the sam-
ple weight is determined using the following formulas.

Phenolic compounds. The method of Khoddami
et al. [10] was used to determine the amount of total
phenol. 100 mg of the plant sample was extracted with
10 mL of a solvent (methanol or ethanol). Then
7.5% sodium carbonate (1.2 mL) and 10% Folin
Cicalto (1.5 mL) were added. After 30 min in a dark
room, the absorbance of the solution was measured at
765 nm.

Antioxidant capacity. In order to measure antioxi-
dant activity [11], 100 mg of fresh leaf was completely
homogenized in liquid nitrogen and extracted with
96% ethanol. Centrifugation was performed at 3500 rpm
for 5 min to separate insoluble solids. An appropriate
amount of the upper clear solution was mixed with
800 μL of half-molar DPPH solution and the light
absorbance was read at a wavelength of 517 nm after
keeping the samples in a dark room for 30 min.

Plant height root length, leaf area. The plant height
was measured in two phases: after the application of
stress and at the end of the experiment. Root length
was also measured in two phases, after the application
of stress and at the end of the experiment, using a dig-
ital caliper. At the end of the experiment, the leaf area
of the plant was measured with a leaf area meter.

Fresh weight and dry weight of root and shoot. After
the plants had been removed from the pot, the roots
were separated from the aerial part of the plant and
weighed on a balance. After the samples had been
placed in the oven at 65°C for 72 h, their dry weight
was measured.

( )EL E1/E2 100.= ×

Chl 15/65 666 7/340 653,a A A= −
Chl 05/27 653 11/21 666,b A A= −

Car 1000 470
2/860Chl 129/2Chl /245,

A
a b
=

− −
Chl t Chl Chl .a b=
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Fig. 1. Effects of seed priming with salicylic acid and potassium nitrate pretreatments on RWC (a) and EC (b) under salinity
stress. Black columns—no priming; grey columns—priming with KNO3; black and white columns—priming with SA.
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Number of leaves and greenness index. The number
of leaves per plant was counted at the end of the exper-
iment.

Greenness index (Spad): The greenness index was
measured using the SPAD 502 velocimeter (Konica-
Minohta-Tokyo).

Statistical analysis. SAS software version 9.1 was
used to analyze the variance. Comparison of mean
traits was performed using Duncan’s multiple range
test at 5% probability level. The difference between the
average values of the main and interaction effects was
indicated in the figures as ± SE. Graphs and tables
were created using Excel software and the information
was displayed. R software was used to create clustering
heat maps and correlation diagrams.

RESULTS
RWC and Electrolyte Leakage

The highest RWC of leaves was obtained in the
treatment without priming × 50 mM CaCl2, followed
by the treatment with KNO3 × 50 mM KCl. As shown
in Fig. 1a, the RWC of leaves decreased for the two
salts used in the experiment by increasing the salt con-
tent. Salinity stress with KCl at 50, 100 and 150 mM
had higher decrease in RWC by 31, 30 and 40% than
CaCl2 in comparison with control without priming,
respectively. Priming with KNO3 had higher effect on
increasing RWC than SA under salinity stress. Prim-
ing with KNO3 alone led to increase of 30% in RWC.

With increasing stress, the EC value increased com-
pared to the control treatment. The highest EC value of
the leaves was measured in the SA primer in the treat-
ments with 100 mM CaCl2, 100, and 150 mM KCl. The
RUSSIAN JOURNAL OF PLANT PHYSIOLOGY  Vol. 72
lowest amount of EC was obtained in the control
treatment alone (Fig. 1b). Salinity stress with CaCl2 at
50, 100 and 150 mM increased EC by 39, 63 and 69%
as compared to control without priming, respectively.
Priming with KNO3 had higher effect on decreasing
RWC than SA under salinity stress.

Chlorophyll a, b, and Total Chlorophyll

The highest amount of chlorophyll a was observed
in the control treatment (no salt stress) and priming
with SA and no priming (Fig. 2a). The lowest amount
of chlorophyll a was due to salt stress caused by the
application of 150 mM KCl under both priming and
non-priming conditions.

On the other hand, priming the seeds reduced the
negative effects of stress on chlorophyll b content. The
highest amount of chlorophyll b was obtained under
salt stress conditions with 50 mM KNO3 alone, fol-
lowed by 100 mM KCl × SA (Fig. 2b).

The lowest and highest total chlorophyll were
observed when priming with KNO3 under 150 mM KCl
stress and priming with SA under KCl stress (100 mM),
respectively. The application of SA × CaCl2 (50 mM)
increased the amount of chlorophyll b compared to
the control alone (Fig. 2b). Chl a decreased by 19, 65
and 76% in treatments with KCl at 50, 100 and 150 mM
and by 41, 56 and 66% by treatments with CaCl2 at the
same concentrations in comparison with control with-
out priming.

The decrease in Chl b was lower in priming with SA
under salinity stress by KCl at 100 and 150 mM by 10
and 44% as compared to control without priming.
:9  2025
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Fig. 2. Effects of seed priming with salicylic acid and potassium nitrate pretreatments on Chl a (a) and Chl b (b) under salinity
stress. Black columns—no priming; grey columns—priming with KNO3; black and white columns—priming with SA.
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Total Chl decreased by 53 and 70% in treatments
with KCl at 100 and 150 mM and by 32, 47 and 47% by
treatments with CaCl2 at the same concentrations in

comparison with control without priming. Although,
salinity stress with KNO3 and CaCl2 treatments had

lower decrease in priming with KNO3 and SA but this

decrease was higher in KNO3 along with salinity stresses.

Carotenoids and Antioxidant Capacity
The amount of leaf carotenoids was influenced by

the interaction of salt stress and priming (Fig. 3b) the
150 mM KCl treatment had the highest carotenoid
content. Priming with SA in KCl (100 mM and CaCl2

(150 mM) also had higher carotenoid content than
other treatments.

Our findings showed that the amount of antioxi-
dant compounds increased under the influence of salt
stress in the plant. Treatment with CaCl2 150 mM

showed the highest antioxidant activity. Priming SA
under stress with KCl 150 mM, CaCl2 100 and 150 mM,

and KNO3 100 and 150 mM had higher antioxidant

activity than other treatments (Fig. 4a). Salinity stress
with KCl at 50, 100 and 150 had higher increase in
Antioxidant activity in comparison with control with-
out priming, respectively. Priming with KNO3 had

higher antioxidant activity than SA under salinity stress.

Phenolic Content
The amount of plant phenol was affected by salt

stress and priming (Fig. 4b). The CaCl2 100 mM and

KCl 150 mM treatments also had higher phenol levels
than other treatments. The results indicate that the
amount of phenolic compounds in the plant increased
when salt stress was applied compared to the control
RUSSIAN 
treatment (no salt application). In contrast, priming
the seeds with SA and KNO3 decreased the amount of

phenolic compounds under salt stress conditions.
Regarding phenol content of leaf, all of the treatments
increased by increasing salinity stress with CaCl2 and

KNO3 with or without priming treatments except for

KCl and CaCl2 at 50 mM with SA priming that they

decreased as compared to control without priming,
respectively.

Leaf Area
Plant leaf area was affected by salt stress and seed

priming (Table 1). The results show that high salt
stress caused by both salts used led to a decrease in
the leaf area of the plant, although the decrease in
leaf area was more pronounced at high concentra-
tions of salt stress. The highest leaf area (783.80 cm)
was recorded in the KNO3 × without stress, and the

lowest leaf area was obtained in the treatment with-
out priming × 150 mM CaCl2. Salinity stress with

CaCl2 at 50, 100 and 150 had higher decrease in leaf

area by 35, 61 and 74% than in comparison with con-
trol without priming, respectively. Priming with SA
had higher effect on increasing this trait than KNO3

under salinity stress. Priming with KNO3 alone led to

increase of 30% in leaf area. Salinity stress with CaCl2

and KCl at 50, 100 and 150 decreased leaf area in com-
parison with control without priming. However, prim-
ing with SA and KNO3 led to decrease of 24 and 16%

in plant height.

Plant Height
The highest plant height was achieved in the condi-

tion without salt stress and with SA and KNO3 as a
JOURNAL OF PLANT PHYSIOLOGY  Vol. 72:9  2025
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Fig. 3. Effects of seed priming with salicylic acid and potassium nitrate pretreatments on Total chlorophyll (a) and carotenoid (b)
under salinity stress.
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Fig. 4. Effects of seed priming with salicylic acid and potassium nitrate pretreatments on antioxidant capacity and phenolic com-
pound under salinity stress.
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primer (Table 1). The lowest plant height (6.66 cm)
was also recorded in the treatment without priming
and 150 mM KCl. At all salinity levels, priming the
seeds before sowing resulted in greater plant height
than without priming.

Root Length
Salt stress had a negative effect on the root length

of the plants and led to a reduction in root length com-
pared to the control condition (no application of salt
stress). The maximum root length (24.33 cm) was
obtained in the no priming × control (no stress) treat-
ment (Table 2). The lowest root length (4 cm) was
obtained in the no priming × 150 mM CaCl2 treatment.

Yield of Fresh Weight and Dry Weight of the Root
Priming the basil seeds with KNO3 and SA resulted

in an increase in the fresh weight of the root compared
to the control treatment (no priming). Statistically, no
difference was observed between the priming treat-
ments with SA and KNO3 (Table 1). According to

Table 1, all types of stress resulted in a decrease in root
dry weight compared to the control (no salt stress).
With increasing salt stress, the root dry weight
decreased.

Yield of Fresh Weight and Dry Weight of the Leaf
The fresh leaf yield was affected by salinity stress

and showed a decreasing trend (Table 1). The lowest
value of leaf yield was observed in the no-priming
treatment × 150 mM KCl. The highest leaf yield was
recorded in the SA × control treatment (no applica-
tion of salt stress), as well as in the SA× 100 mM
CaCl2 treatment. In general, priming with SA and

KNO3 increased the leaf yield under salt stress con-

ditions (Table 1). The highest amount of leaf dry yield
was recorded in the treatments with SA× 50 mM of
KCl (0.36%), SA× control (no application of salt
stress) (0.34%), and SA × 100 mM of CaCl2 (0.34%)

(Table 1).

Yield of Fresh Weight and Dry Weight of the Shoot
With an increase in salinity stress, the yield of

shoots showed a decreasing trend (Table 1). The high-
est yield (4.81%) of fresh shoots was obtained in the
SA × control treatment (without salinity stress). The
dry shoot yield was affected by salinity stress and
showed a decreasing trend. With increasing levels of
salinity stress, the dry yield of shoots decreased com-
pared to that with of the control (no salinity stress). In
contrast, seed priming before planting at high stress
levels led to an increase in shoot dry yield compared
to that of the control (no priming), which shows the
positive effect of priming under stressful conditions
(Table 1).
RUSSIAN JOURNAL OF PLANT PHYSIOLOGY  Vol. 72
Number of Leaves

The application of salt stress to the basil plant
resulted in a decrease in the number of leaves on the
plant (Table 2). The highest and lowest number of
leaves per plant was obtained when treated with SA
(alone) and 150 mM KCl, respectively. At high stress
levels (concentrations of 100 and 150 mM) in both
salts, the plants whose seeds were primed with SA had
more leaves than the plants without priming (control).

Greenness Index (Spad)

The highest leaf green index was obtained in the
control treatment (no salt stress) and the SA priming
treatment. With the application of KCl, the leaf green
index was reduced at all stress levels, and SA priming
reduced the negative effects of salt stress (Table 2).

Dry Weight ratio of Root to Shoot

The root-to-shoot dry weight ratio was affected by
salinity stress and priming. In this way, this ratio
showed a decreasing trend with increasing salinity
stress levels, which indicates a greater decrease in the
dry weight of the shoot compared to the dry weight of
the root under the influence of salt stress (Table 2). In
contrast, seed priming showed a decreasing trend
compared with the control condition (no priming).

Root to Shoot Fresh Weight Ratio

The ratio of fresh weight of roots to shoots was
affected by the interaction effect of the experimental
treatments and showed a decreasing trend (Table 2).
In the salinity treatment caused by the application of
calcium chloride, seed priming led to adjustment of
the negative effects of salinity stress. The decrease in
fresh and dry weight, and stem and root length
obtained from this study, in general, indicate a
decrease in plant growth with increasing salinity.

The Ratio of the Length
of the Stem to the Root

The root-to-stem length ratio was also affected by
salinity stress and priming. Salt stress led to a decrease
in the ratio of root to stem length in basil plants, indi-
cating a negative effect of salinity stress on plant root
length (Table 2). Stem and root length are the most
important specific parameters of the effects of envi-
ronmental stress, especially salinity and drought
stress, because the root is in direct contact with the soil
and absorbs water and salts from the soil, and the stem
transfers it to other parts of the plant., therefore, the
longitudinal changes in these two parameters (stem
and root) are considered an important sign of the
response of plants to salinity stress.
:9  2025
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Fig. 5. Cluster analysis of basil based on morphological and chemical properties under salinity stress using seed priming with sal-
icylic acid and potassium nitrate pretreatments.
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Multivariate Analysis and Correlation
of Quantitative and Qualitative

A “hierarchical agglomerative cluster assessment”
was used to group the treatments based on increasing
dissimilarity. Cluster I included 150 mM of KCl,
which had high values for parameters of leaf area and
dry matter shoot (Fig. 5). Cluster II included KNO3

through KNO3 × CaCl2 (50 mM) was characterized by

plants with medium to low EC, Antioxidant capacity,
RWC, leaf, stem and shoot humidity and very low
dry weight leaf, dry matter shoot, plant height, num-
ber of leaves and total chlorophyll. The third cluster,
which included SA × KCl (150 mM) and KNO3 ×

KCl (100 mM), showed medium values for EC, Anti-
oxidant capacity, RWC, and leaf, stem, and shoot
humidity. Within this cluster, the two treatments had
the lowest values of the remaining traits.

All traits had a negative correlation with phenol and
antioxidant activity, except for EC. Chlorophyll a and
total chlorophyll contents were positively correlated
RUSSIAN JOURNAL OF PLANT PHYSIOLOGY  Vol. 72
with root length (r = 0.75) and (r = 0.69), respectively
(Fig. 6).

DISCUSSION

Our results showed that priming basil seeds with
salicylic acid and nitrate through a positive effect on
the antioxidant system and improving physiological
traits can be an effective solution for crop production
under salt stress conditions, although salicylic acid was
more effective compared to potassium nitrate.

A decrease in the RWC of plant leaves under salt
stress indicates a lack of water in the plant. This may be
due to the creation of an osmotic potential that pre-
vents water uptake by the roots and consequently a
decrease in water in the plant [12]. The reason for the
superiority of primed seeds compared to non-primed
seeds in different plant species can be deduced from
the fact that, firstly, the pretreatment of seeds acceler-
ates the development of two of the three germination
phases, i.e. shortens the time of metabolism. The
:9  2025
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Fig. 6. Correlation plots of basil based on morphological and chemical properties.
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maintenance of cell membrane integrity under stress
conditions is indicative of the presence of control
mechanisms in tolerance to post-wear. In general,
stress increases the oxidation of lipids and ultimately
decreases the stability index of the cell membrane in
various plants [13, 14].

Chlorophyll content was influenced by the interac-
tion effect of salinity stress and priming. The decrease
in chlorophyll concentration is one of the most
important factors affecting the photosynthetic capac-
ity of the plant, and the increase in salinity leads to
poor efficiency of the leaves in carrying out photosyn-
thesis and exacerbation of stress damage  [15]. One of
the most important reasons for the reduction of chlo-
rophylls is their destruction by active oxygen [6, 16].
Other reasons for the improvement of plant growth
parameters under the influence of SA treatment are the
RUSSIAN 
photosynthetic apparatus, the amount of photosynthe-
sis, the activity of the enzyme Rubisco, the amount of
photosynthetic pigments, stomatal conductance, the
antioxidant defense system, the reduction of oxidative
stress and leaky ions, the increase of biomembrane cor-
relations and plant mineral nutrition [17, 18].

Oxidative stress caused by salt stress in plant tissues
is reduced by the activity of carotenoids in both enzy-
matic and non-enzymatic antioxidant systems. Carot-
enoids are one of the most important and essential
pigments of the antioxidant system in plants, but they
are very sensitive to oxidative degradation. Protection
against damage by active oxygen radicals at this point
is a vital measure for chloroplasts. At this point, beta-
carotene plays a role not only as an auxiliary pigment
but also as an effective antioxidant to protect photo-
chemical processes and their stability [19]. As a result
JOURNAL OF PLANT PHYSIOLOGY  Vol. 72:9  2025
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of salt stress, secondary stresses such as oxidative stress
can also occur, whereby the production and accumu-
lation of active radicals leads to the oxidation of pro-
teins and lipids and thus to cell death [20, 21].

According our findings, the highest content of phe-
nolic compounds was obtained in the treatment with-
out priming and 150 mM KNO3. Under salt stress

conditions, more phenolic compounds are produced,
and the results of the present study also indicate an
increase in the production of phenolic compounds
under salt stress. Neelam et al. [20] explained the rea-
son for the increase in phenolic content in plants
under stress is that plants under stress use special
defense mechanisms such as increasing the concentra-
tion of total phenolics against oxidative stress.

The results showed that the use of SA for priming
was more effective than KNO3. Salt stress reduces

plant growth and height by reducing cell growth
(reduction in cell division and reduction in cell size) at
the vegetative growth stage. SA has been reported to
increase cell division in the meristem of wheat seed-
lings and improve plant growth. It is also reported that
this substance alters the hormonal balance in the plant
and stimulates the production of auxin and cytokinin.
This shows that priming seeds leads to stronger seed-
lings [22, 23]. KNO3 probably increases the photosen-

sitivity of germinating seeds and acts as a complemen-
tary factor of phytochrome and increases seed germi-
nation [24].

Salinity stress decreased the yield of fresh shoots
compared that with of the control (no salinity stress).
Excessive consumption of energy for the production of
some organic substances that stabilize osmotic bal-
ance is carried out by absorbing ions, which is consid-
ered another factor in reducing the weight of aerial
organs [25]. Seed priming before cultivation with
KNO3 and SA led to an increase in dry leaf yield com-

pared with the control (no priming) under salt stress
conditions. Avarseji, et al. [26] reported that the dry
weight and leaf length of saffron decreased signifi-
cantly with increasing salinity stress intensity. Accord-
ing to the aforementioned cases, the efficiency of the
plant in absorbing water decreases, and subsequently
the growth of the plant decreases. In an experiment
conducted on basil plants, it was found that the num-
ber and area of its leaves decreased with increasing
salinity [27]. Seeds treated with SA germinated faster
and had better establishment. This is because the most
sensitive stage of plants to soil salinity is the stage of ger-
mination and establishment, as a result, the seeds that
have been treated with SA passed this stage better and
entered the next stages with more seeds that could better
tolerate salinity. Probably, salicylic acid improves plant
growth and performance by altering hormone balance,
particularly the increase in auxin and cytokinin hor-
mones [28].

The results of this study showed that salt stress
leads to a decrease in basil plant growth. It was also
RUSSIAN JOURNAL OF PLANT PHYSIOLOGY  Vol. 72
found that with increasing stress levels, the decreasing
trend in the measured traits in this plant was faster and
greater. The negative effects of stress on these traits
were maximal at high salt concentrations (150 mM).
In contrast, seed priming had positive effects on plant
growth indices under stressful conditions. According
to the results obtained from this research, seed priming
before sowing led to an improvement in the growth
indices measured in basil plants under salinity stress
conditions caused by CaCl2 and KCl salts. In this

study, basil seed priming with SA and KNO3 led to

faster and more uniform seed germination. Finally, the
resulting seedlings grew faster and more than the con-
trol condition (no priming), and subsequently per-
formed better under stress conditions. This is known
as saltiness. It was also found that priming with sali-
cylic acid led to better performance than priming with
potassium nitrate in most of the measured traits.
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