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The Moringa olifera tree can only grow in Chabahar and it is necessary to
protect such habitats, which are important ecological reserves of the
country. To investigate the characteristics of Moringa oleifera seed
germination to seed priming factors, potted treatments included
treatment (a) with four levels of salinity stress (al = "distilled water”
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control, a2= EC 3, a3= EC 6, a4= EC 12) and treatment (b) with four levels
of irrigation period (b1= Witness every day, b2= every 2 days, b3 = every
4 days, b4= every 8 days). Each of the factorial designs was carried out in
four levels in the form of randomized complete block design in three
repetitions and measuring different vegetative traits. The results showed
that the effect of salinity stress and irrigation cycle on germination
indicators was significant. Germination and growth characteristics were
reduced by increasing the amount of sodium chloride and irrigation
frequency. The highest percentage of germination was respectively in EC
= 0 concentration with everyday irrigation cycle, EC = 3 with everyday
irrigation cycle and EC = 3 with every other day irrigation cycle, which
improved the germination indices of Moringa oleifera seeds. Increasing
the EC of water and watering every 8 days decreased the germination
percentage. Therefore, the reason for the lower percentage of germination
in high concentrations of EC and long irrigation cycles can be attributed to
the effect of severe osmotic conditions that have an inhibitory effect on
seed germination. For the successful germination of this species in the soil,
it is recommended to water it every other day, and it is not recommended
to cultivate this species in saline soils.
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EXTENDED ABSTRACT

Introduction

Moringa olifera, which can grow only in Iran in Chabahar, despite having many
secondary metabolites in different organs of this tree and anti-cancer properties, is being
severely destroyed and extinct. Protection of such habitats of phanerophytes species, which
are important ecological reserves of the country, is essential. Seed germination is one of the
biological and determining stages in the growth cycle of plant species because it guarantees
the successful establishment of the plant and its final performance. Weak establishment of
plants is one of the common and main causes of low yield, particularly in arid and semi-arid
areas. Salinity and drought are important factors that reduce plant growth in many regions
of the world. Salinity reduces the percentage and speed of germination and also reduces the
growth of roots and stems. So far, much research has been conducted regarding the
response of some medicinal plants to salinity and osmotic stress during the germination
and seedling growth stage. The delay in germination and growth is the most common effect
of salinity because the high number of solutes in the soil solution reduces the osmotic
potential of the soil and leads to a decrease in water absorption and thus the speed of
seedling emergence. This study was conducted to investigate the effects of water salinity
stress and irrigation cycle and compare them to the germination of the medicinal plant
Moringa oleifera to improve the germination parameters.

Methodology

The present study was conducted to investigate the effect of salinity stress and irrigation
period on germination characteristics of the medicinal plant Moringa oleifera in Chabahar.
This experiment was conducted in the form of a completely randomized design with a
factorial arrangement with 3 replications in special field conditions with a width of 10
meters and a length of 20 meters and in a pot with Silty clay loam soil. In this experiment,
Moringa oleifera seeds were collected from one of the nearby areas of Chabahar City where
there were several plants of this plant. Potted treatments included treatment (a) with four
levels of salinity stress (al = "distilled water” control, a2= EC 3, a3= EC 6, a4= EC 12) and
treatment (b) with four levels of irrigation period (b1= Witness every day, b2= every 2 days,
b3 = every 4 days, b4= every 8 days). The measured traits included seed germination
percentage, seed germination rate, root length, stem length, seed stem length index, seed
stem weight index, mass of tuberous roots, wet and dry weight of roots, wet and dry weight
of stem, and the number of leaves.

Results and discussion

The results of the variance analysis of the data showed that the effect of salinity stress
and irrigation period, as well as their interaction effect on seed germination percentage,
seed germination rate, root length, stem length, seed stem length index, seed stem weight
index, the mass of tuberous roots, wet and dry weight of roots, wet and dry weight of stem,
and the number of leaves of Moringa plant were significant at 1% and 5% probability levels.
The highest and lowest values of all measured traits were related to the control and EC 12
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under salinity stress and during the irrigation period related to the control and the daily
irrigation period, respectively. In addition, due to the mutual effect of salinity stress and
irrigation period, the highest amount of all measured traits was observed in the plants that
were treated with distilled water (control) and daily irrigation (control). Reduction of
germination with increasing salinity levels in different plants has been proven by other
researchers. The decrease in germination might be due to osmotic effects or the toxic effect
of salt or a combination of these two factors. With increasing salinity of seeds, they are not
capable of absorbing water for germination and cell growth and the enzymes that are
important in the activation and growth of the seedling are damaged or act with delay. This
is the reason that by increasing salinity, the germination rate decreases first, followed by
the germination percentage changes. One of the reasons for the reduction of stem length
under drought stress conditions is the reduction or lack of transfer of nutrients from the
seed storage tissues to the embryo. Many studies have been conducted on the effect of salt
stress on the germination components of different plants and the results of most of these
studies have emphasized the role of salinity and increasing the concentration of different
salts in reducing germination traits and confirm the findings of this research. Moreover, the
seed structure index decreased with increasing salinity stress in this research because this
index is a function of germination percentage and seedling length.

Conclusion

Moringa, having many secondary metabolites and also considered a medicinal
phanerophyte species in the southern region of Iran, has many capabilities. The present
study showed that the seeds of this species are sensitive to water deficit and thrive under
humid conditions. Thus, the germination was not successful at an interval of 8 days, and the
germination of seeds with irrigation every other day was better. It also reacted to high soil
salinity and had a better germination response in soils with a salinity of 3. Considering the
needs of the seeds of this plant, accelerating the germination of seeds can be beneficial for
its ecological expansion and the use of its secondary metabolites.
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