The effect of foliar application of Seaweed extract on morphological and
physiological traits of Echium amoenum Fisch. & Mey seedlings under salinity
stress

A\

Introduction \\\

From the past, medicinal plants have been used as one of the most important resources for medicinal purposes. Even
now, the use of medicinal plants is expanding in many developed. Salinity stress is one of the most important

influencing factors in reducing plant growth. Salinity stress limits plant growth by reducing metabolic and
physiological activities in the plant. One of the consequences of salinity stress in the plant is the production of abscisic
acid in the plant. One of the methods that have been tested in recent years to reduce the effects of salinity stress in
plants is the use of seaweed and its extract. According to the studies conducted in some plants, seaweed extract can
cause the growth and expansion of the roots and help to increase the absorption of water and minerals through the
roots. Also, based on the research conducted on some plants, the use of seaweed increases the amount of chlorophyll
in the plant and accelerates the time of flowering and fruit formation in the plant. Echium amoenum is a perennial
plant belonging to the family Borage is a valuable plant in terms of its medicinal properties is considered. in general
environmental factors have a significant effect on flower production in these plants. Therefore, for the successful
cultivation of medicinal plants, including in general environmental factors have a significant effect on flower
production in these plants. Therefore, for the successful cultivation of medicinal plants, including Echium amoenum,
providing optimal environmental conditions is a priority, providing optimal environmental conditions is a priority.
Ascophyllum nodosum seaweed extract contains significant amounts of high-use mineral elements such as nitrogen,
potassium, calcium, magnesium, and low-use mineral elements such as iron, copper, and manganese. Therefore,
according to the current results, in this study, the effect of foliar spraying of algae extract was investigated. The
morphological characteristics of Echium amoenum seedling under salt stress were investigated

Materials and Methods, ™ "N, N\,

In order to investigate the effects of foliar spraying of seaweed extract on borage flower seedlings under salinity stress
conditions, a factorial experiment was conducted with two factors of seaweed and salinity stress with sodium chloride
salt, in the form of a completely randomized design in the greenhouse. The seeds were purchased from Pakan Seed
Company of Isfahan and soaked in normal water for 24 hours, and then they were transferred into small pots containing
three parts of peat moss and one part of perlite. One week after transferring the seedlings to the main pots, foliar
spraying with seaweed extract was done. Foliar-spraying was repeated once every two weeks and in total the seedlings
were sprayed three times with seaweed extract. In this experiment, a concentration of 1500 ppm of seaweed extract
and three levels of salinity (EC=1.6, 4, 8) were used.

The seaweed extract used in this experiment belonged to Akadin Company. The type of seaweed from which the
extract was prepared was Ascophyllum nodosum and it is a type of brown algae. One week after the first foliar
application of seaweed extracts, the application of salinity stress began. In order to prevent shock in plants, salinity
treatment was done gradually and in three stages. In order to prevent salt accumulation, washing with ordinary water
was done once every two weeks.

Results and Discussion

The results showed that the use of seaweed extract can significantly protect plant growth under salinity stress. Seaweed
extract increased the amount of proline and potassium in the leaves of the plant and thereby reduced the harmful
effects of salinity stress on the borage plant. In addition, foliar spraying of borage plant with the use of seaweed extract
increased the amount of chlorophyll in the plant, and in this way, by increasing the amount of photosynthesis in the
plant; it helped the plant to grow better under salt stress conditions. The results of this research showed that the use of
seaweed extract helps the plant to maintain its conditions against salt stress by increasing the amount of proline and
absorbing potassium in the tissue. In addition, foliar spraying with seaweed extract preserves the structure of
chlorophyll in the plant under salinity stress, and in this way, by increasing the photosynthetic efficiency; it helps the



plant grow better under salt stress. According to the obtained results, it can be concluded that the use of seaweed can
reduce the negative effects of salinity stress in the seedlings of Iranian borage. In addition, due to its low price and
availability, it can be used as a suitable bio-fertilizer to protect plant growth under salinity stress conditions.
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Table 1: Analysis of variance (mean square) of the linitygstress and Seaweed Extract on the

morphological traits of E. amoenum “‘
A
Fresh
Source of t of weight of Root Plant dry
roots length weight
A\
0.79™ 0.81" 125.74™ 0.87"
Seawee 0.03** 0.031** 10.76* 0.045**
Seaweed 0.058* 0.006*  0.006*  3.20% 0.004*
salinityx
error 0.017 0.001 0.001 1.01 0.001
Coefficient of 48 8.7 6.84 3.86 79

variation
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Source of
changes

soluble  Rejative leaf  Electrolyte
sugar  water content ~ Leakage

Salinity 341.42%* 167.21**  1.8** 1716.72** 13714.05**
Seaweed 23.1%* 7.34 0.228™ 501.38" 48.34"
x Salinity 2 0.042  0.78™ 1.2" 0.002 " 5.38"™ 5.72n
Seaweed
Eror 30 0.36 0.72 0.15 0.004 22.6 26.3
Coefficient 6.9 4.1 4.61 8.93 3.75 3.34

of variation
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Table 3: Analysis of variance (mean square) of the effects of salini
on chlorophyll a, chlorophyll b and carotenoids of leaves

Source of df ﬁhlﬂrgphyll

d extract and putrescine

Carotenoid

changes .
Salinity A N
2 1."“ 0.046**
A\
Seaweedgy, 1 1.03** 0.073**
‘A
i%l’v‘( * 0.001 0.0002" 0.002"
Eror 0.003 0.012 0.001

6. 64 3.97 95
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Figure 2: Effect of foliar spraying Seaweed extract on sodium and centration of E.amoenum

leaves under salt stress.
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