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Henna (Lawsonia inermis L.) is an ornamental and medicinal plant containing Lawson’s
active substance, which is cultivated in some regions of the south and southeast of Iran.
Salinity is one of the major abiotic environmental stress that affects almost all stages of plant
development such as germination, vegetative growth and reproductive development.
Polyamines such as putrescine can play important roles in plant growth and stress responses.
In order to investigate the effect of putrescine and NaCl salinity stress on some germination
indices of Henna seeds, a factorial experiment was conducted with two levels of putrescine
(0 and 0.75 mM) and four NaCl salinity levels (0, 50, 100 and 150 mM) based on completely
randomized design with four replications in germinator for 11 days. The results showed that
at control salinity level, there was no significant difference between putrescine treatments
on Henna seed germination indices except the seed vigor index. The interaction between
putrescine (0.75 mM) and salinity stress showed that pre-treatment with putrescine
alleviated the negative effects of 50 and 100 mM NaCl salinity stress on the germination
rate of Henna seeds. However, it increased the negative effects of 150 mM salinity stress on
germination percentage, radicle length, plumule length, seedling fresh weight, seed vigor
index and a-amylase activity in comparison to control. The results showed that germination
of Henna seeds is sensitive to salinity stress and they are only able to tolerate low levels of
salinity (50 mM). According to a significant correlation between a-amylase activity with
germination percentage (1= 0/98), it can be concluded that probably the change in a-amylase
activity decreased the germination percentage of Henna seeds.
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EXTENDED ABSTRACT

Introduction

Henna (Lawsonia inermis L.) is a medicinal shrub
containing various active substances such as phenolic
compounds, flavonoids, alkaloids, terpenoids, quinones,
coumarins, tannins, and Lawson’s (2-hydroxy-1, 4-
naphthoqunone). Various parts of the henna plant,
including leaves, flowers, seeds, stem bark, and roots, are
used in traditional medicine to treat conditions such as
rheumatoid arthritis, headache, ulcers, diarrheoa, leprosy,
fever, cardiac disease, diabetes, and as a coloring agent
for more than 9000 years. It is also cultivated as an
ornamental or hedge plant in landscapes space of tropical
and subtropical regions. Seed germination and seedling
growth are crucial for crop establishment and are
sensitive to abiotic stress such as salinity, which is one of
the major environmental stressors affecting almost all
stages of plant development. Salinity at low
concentrations induces seed dormancy and reduces
germination rates, while at high concentrations inhibits
germination and decreases percentages. However,
different methods, like seed priming with putrescine
(Put) or other polyamines (PAs), can improve seed
germination under salinity conditions by affecting
membrane permeability, boosting antioxidant capacity,
regulating enzyme function, accelerating starch
degradation, and changing the biosynthesis of some
phytohormones such as abscisic acid, gibberellins, etc.
Nevertheless, the impact of PAs on henna seed
germination under salinity stress remained unknown. The
aim of this study was to examine how Put impacts henna
seed germination in the presence of salinity stress and its
correlation with a-amylase activity in the process of
henna seed germination.

Materials and methods

A factorial experiment was conducted with four
replications using a Completely Randomized design to
assess the impact of Put and salinity stress on some
germination indices of henna seeds in a germinator.
Henna seeds were sterilized using a 10% sodium
hypochlorite solution for 1 minute before being subjected
to treatment with O (distilled water was used) and 75 mM
of Put in darkness at 25°C for 24 hours with
aeration. Following the priming treatment, the seeds
were rinsed with distilled water and then air-dried on
filter paper at room temperature for 24 hours. In order to
induce salinity stress, both primed and un-primed seeds
(25 seeds per replicate) were arranged in Petri dishes on
a double layer of Whatman No. 1 filter paper and treated
with equal amounts of 0, 50, 100, and 150 mM NaCl
solutions added. Following that, they were moved to the
germinator set at 27°C, with 8 h light/16 h dark, along
with a relative humidity of 75%. Daily evaluations were
made to record seed germination until no more
germination was observed (over an 11-day period).
Following the completion of the experiment, various
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germination indicators were assessed including
germination percentage, germination rate, seed vigor
index, allometric coefficient, a-amylase activity, radicle
and plumule length, and fresh weight of both.

Results and Discussion

Results showed that all traits assessed in this study were
negatively affected when the salinity level was increased.
On the other hand, at the control level of salinity, there was
no significant difference between Put treatments on Henna
seed germination indices except for the seed vigor index,
which decreased by 12.6%. The interaction between Put
(0.75 mM) and salinity stress showed that pre-treatment
with Put alleviated the negative effects of 50 and 100 mM
NaCl salinity stress on the germination rate of henna seeds.
Nevertheless, it increased the negative effects of 150 mM
salinity stress on germination percentage, radicle and
plumule length, seedling fresh weight, and seed vigor
index in comparison to control. Conversely, both Put and
NaCl salinity treatments resulted in a notable rise in
allometric coefficient. However, the a-amylase activity
decreased significantly when the salinity stress levels
reached 100 and 150 mM. The interaction between Put and
salinity stress indicated that treating with Put (0.75 mM)
resulted in a 41.9% decrease in enzyme activity under 150
mM salinity stress in comparison to the control. It is
generally known that salinity stress impacts seed
germination by causing osmotic stress, ion-specific
effects, and oxidative stress. Increased external osmotic
potential reduces water uptake during seed imbibition.
Furthermore, it has been stated that the viability of seed
embryos can be impacted by the toxic effects of sodium
and chloride ions, thus affecting seed germination.
Alternatively, an increase in the allometric coefficient of
henna seedlings under NaCl salt stress may suggest a
heightened sensitivity of the roots to sodium and chlorine
ions. The negative effect of Put on seed germination
parameters of henna in this research might be a result of
elevated hydrogen peroxide levels due to PAs catabolism.
Reports indicate that PAs can play a complex role in
stressed plants, and the varied responses of plants to them
are probably due to factors such as the type and timing of
stress, plant species, and the method of PAs pretreatment
in terms of quantity and duration.

Conclusion

The findings revealed that germination of henna seeds is
sensitive to salinity stress, and they are only able to
tolerate low levels of salinity (50 mM). Although, the
germination rate of henna seeds under 50 and 100 mM
salinity stress levels was enhanced by pretreating with
0.75 mM Put, it exacerbated the adverse impacts of 150
mM salinity stress on other germination parameters.
According to a significant correlation between a-amylase
activity with germination percentage (r= 0.98), it can be
concluded that probably the change in a-amylase activity
decreased the germination percentage of henna seeds.
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Table 3- Mean comparison of the interaction effect of putrescine and salinity stress on some germination indices of
Henna seeds (Lawsonia inermis L.)
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Figure 2- Effect of salinity stress (150 mM, Figure 1- Effect of salinity stress (150 mM, right) on germination
right) on radicle and plumule length of Henna rate of Henna seeds compared to control (0 mM, left) on 3 day
seedling compared to control (0 mM, left). of the experiment.
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