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Abstract: Good nutrition for fruit Transplant, including olives,
depends on the amount of mineral elements present in the soil or added
in the form of foliar fertilizers to these Transplant, this experiment
aimed to know the response of Transplant of two olive cultivars
(Sorani and Nabali) to foliar spraying with two concentrations of folic
acid (0 and 100 g L) and three concentrations of organic silicon (0, 5
and 10 mg L1) and their effect on the growth and mineral content of
the Transplant. The results showed that foliar spraying with folic acid
at a concentration of 100 g L* and silicon at a concentration of 10 mg
L gave the highest significant values in the leaf content of mineral
elements (nitrogen, phosphorus, potassium, zinc and iron in addition
to carbohydrates) and significantly exceeded the comparison
treatment, while there was no effect of the two study cultivars on all of
these traits. It also became clear that all interactions between the
factors, especially between the high concentrations, gave the highest
values of these traits, especially when the triple interaction between
the treatment (100 g L™ folic acid + 10 mg L silicon for the Sorani
variety).

Key words: Sustainability in Agriculture, Folic Acid, Silicon,
Transplant, Olive, cultivars.

Olive (Olea europaea L.) is cultivated in many parts of the world, especially those located within
the Mediterranean basin. Therefore, there are many olive cultivars, some of which are used for oil
extraction, while others are used for pickling purposes. There are also dual-purpose cultivars used for
both oil and pickling*. The cultivars may differ or be similar depending on the region in which they are
grown. There are also phenotypic, physiological, and genetic differences between the cultivars. The
phenotypic difference is in the size of the root and vegetative systems, the nature of growth and spread
of each, as well as the difference in the shape, size, and color of the fruits and leaves. Physiological
differences also occur through the difference in the speed of the vital and physiological processes of
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these cultivars, such as the ability of the root system to absorb water and mineral elements, and other
physiological processes?. Olive Transplant in nurseries are characterized by their slow growth compared
to other fruit seedlings, so they need a long period of time until they are ready for planting in the
permanent orchard and reaching the fruiting stage, which leads to an increase in their production and
service costs. Therefore, attention must be paid to fertilizing them by using different types of fertilizers
(chemical, organic, biological, etc.) in order to stimulate their growth and improve their mineral content
(Shayal alalam and Alalaf, 2020 and Agha, 2024).

Vitamins are among the most important vital compounds that affect the growth of fruit seedlings
when used as a spray on the vegetative system, as they help regulate many factors affecting the course
of physiological processes within plants. They also serve as a cofactor in the formation of enzymes, and
they work to increase growth through their effect on increasing the amount of plant hormones that affect
cell elongation and division, in addition to their role as an initiator of the Thiamine pyrophosphate
compound, which the plant needs in the metabolism of carbohydrates and amino acids) Aly et al., 2022
And Bagir et al., 2024).

Silicon is considered a beneficial element for plants, due to its role in improving the
photosynthesis process by increasing the biosynthesis of chlorophyll pigment and delaying leaf aging.
It also works to enhance water use efficiency, interact with other physiological processes such as nutrient
absorption, and increase the rigidity of cell walls, which leads to mechanical support for the aerial parts
of the plant. In addition, it plays a role in increasing the absorption of sufficient quantities of water and
nutrients, thus increasing the leaf nutrient content, which is reflected in accelerating the photosynthesis
process and increasing the manufactured carbohydrates, thus improving growth (Martos-Garcia et al.,
2025 And Schaller et al., 2025).

Given the importance of the studied factors (varieties, spraying with vitamins and silicon), the
experiment aimed to determine the response of olive seedlings of two varieties (Sorani and Nabali) to
fertilizer treatments and their effect on the growth and mineral content of the seedlings.

2. Materials and Methods
2.1. Experimental Site and Period

The experiment was carried out in the Lath house of the Horticulture and Landscape Design
Department at the College of Agriculture and Forestry, University of Mosul, during the 2024 season.

2.2. Plant Material

Two-year-old olive Transplant were selected, with a height of (40-50 cm) and a main stem
diameter of about (6 mm).

2.3. Experimental Setup

They were planted in plastic bags with a capacity of (6 kg) containing river soil. The experiment
included the following factors:

Factor 1: two olive cultivars (Sorani and Nabali).

Factor 2: Foliar spraying with two concentrations of folic acid (0 and 100 g L?).

Factor 3: Foliar spraying with three concentrations of organic silicon (0, 5, and 10 mg L)
2.4. Fertilizer Application

Fertilizer treatments were applied to the vegetative system three times during the growing season
on April, May, and June.

2.5. Experimental Design

The experiment was designed according to a randomized complete block design (RCBD) with
three factors, three replicates, and four Transplant per experimental unit. Therefore, the number of
seedlings used in the experiment was (2 X 2 X 3 x 3 x 4 = 144 seedlings).
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2.6. Data Collection
The following parameters were measured:

(Nitrogen (N%), Phosphorus (P%), Potassium (K%) Estimation of nutrients in the digestive
solution according to the method of estimation followed using the Microkjeldahl device described by
(Bhargava and Raghupathi, 1999).

Zinc (Zn) and Iron (Fe) (mg kg? dry weight) It was estimated using an atomic absorption
spectrophotometer according to the method described in Al-Mawsili (2019).

Total carbohydrates in leaves (%) It was measured using the Joslyn (1970).

3. Results and Discussion

N in leaves %: In Table (1) Spraying Transplant with folic acid at a concentration of 100 g L™* led
to the highest value for this trait, which significantly exceeded the comparison treatment. The value also
increased when spraying with silicon at a concentration of 10 mg L™, and significantly exceeded the rest
of the concentrations. The varieties had no effect on the trait values When interacting between folic acid
and organic silicon, we find that the highest concentration of N in the leaves was in the treatment of 100
g L folic acid +10 mgL™* silicon, which was significantly superior to all interactions. As for the
interaction between folic acid and cultivars, the treatment of 100 gL folic acid for the Sorani cultivar
gave the highest significant value for the trait. In the case of interaction between silicon and cultivars,
the treatment of 10 mg L* silicon for the Sorani cultivar recorded the highest significant increase for the
trait. As for the triple interaction between factors, it is noted that the highest significant value for the
trait was for the treatment (100 g L™ folic acid + 10 mg L silicon for the Sorani cultivar).

Table (1). Effect of foliar spraying with folic acid and silicon on the nitrogen concentration in the
leaves of olive seedlings cultivars Sorani and Nabali

folic acid gm L™
0 100
cultivars
silicon (mg 1)
0 5 10 0 5 10 Av. cultivars
Nabali 1.11b 1.35b 1.43b 1.14b 1.35b 1.39b alds
Surani 1.38b 145b 2.00a 1.39b 1.32b 2.14 a 145 a
Av.
folic acid b1.28 al.62
AV 125b | 1.40b 171a
Nano silicon
. - L Interaction between silicon and Interaction between folic acid and
Interaction between silicon and folic acid . -
cultivars cultivars
folic acid Cultivars folic cultivars
silicon Nano silicon id
0 100 Nabali Surani acl Nabali Surani
0 1.12¢ 1.39bc 0 1.28b 1.40b 0 1.28b 1.29b
5 1.35bc 1.38bc 5 1.67 a 1.23b 100 a 1.62 1.62 a
10 1.41b 2.07a 10 1.39%b 1.74a

The averages followed by different letters indicate the presence of significant differences between them according
to the Duncan multinomial test at the 5% probability level.
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P in leaves %: In Table (2), The folic acid treatment at a concentration of 100 g L recorded a
significant increase in the values of this trait compared to the control treatment. Spraying at a
concentration of 10 mg L of silicon resulted in an increase in the values of the trait, significantly
exceeding the control treatment. The cultivars had no significant effect on the values of the trait. In the
case of interaction between folic acid and silicon, the treatment of 100 g L™ folic acid + 10 mg L silicon
was significantly superior to most interactions. When interacting between folic acid and varieties, we
note that the highest value was recorded by the treatment of 100 g L folic acid for the Sorani variety.
In the case of interaction between silicon and varieties, the treatment of 5 mg L silicon gave the Nabali
variety. When there was a three-way interaction between the factors, we find that the highest significant
value for the trait was the result of the treatment (100 g L™* folic acid + 10 mg L™* silicon for the Sorani
variety).

Table (2). Effect of foliar spraying with folic acid and silicon on the Phosphorus concentration in
the leaves of olive seedlings cultivars Sorani and Nabali

folic acid
0 100
cultivars silicon (mg I'%)
Av.
0 3 10 0 > 10 cultivars
Nabali 0.107c 0.177 ab 0.168ab 0.148a-c | 0.144a-c | 0.173ab 0.153 a
Surani 0.142bc 0.148a-c 0.177ab 0.154ab 0.156ab 0.189a 0.160 a
AV. 0.145b 0.168 a
folic acid
Av. 0.140b | 0.159 ab 0171a
Nano silicon
Interaction between silicon and folic Interaction between silicon and Interaction between folic acid
acid cultivars and cultivars
" folic acid Nano Cultivars folic cultivars
silicon o .
0 100 silicon Nabali Surani acid Nabali Surani
0 0.128 ¢ 0'338 0 | 0127b |0155ab | 0 | 0.142b | 0.164ab
0.152
5 0.160 ab be 5 0.177a | 0.152ab 100 0.148 b 0.173 a
10 0.170ab | 0.183a 10 0.163 a 0.166 a

The averages followed by different letters indicate the presence of significant differences between them according
to the Duncan multinomial test at the 5% probability level.

K in leaves% In Table (3) that spraying with a concentration of 100 gL of folic acid recorded
the highest value for the trait and significantly exceeded the control treatment. The same applies to a
concentration of 10 mgL* of silicon, and the varieties had no significant effect on the trait values. When
interacting with folic acid and silicon, the treatment 100 g L™ folic acid + 10 mg L silicon significantly
exceeded all interactions. When interacting with folic acid and cultivars, we note that the highest value
was recorded by the treatment 100 g L™ folic acid for both cultivars. In the case of interaction between
silicon and cultivars, the treatment 10 mg L silicon for the Sorani cultivar recorded the highest
significant values. In the case of interaction between the three factors, we find that the highest significant
value for the trait was the result of the treatment (100 g L™ folic acid + 10 mg L silicon for the Sorani
cultivar).
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Table (3). Effect of foliar spraying with folic acid and silicon on the potassium concentration in

the leaves of olive seedlings cultivars Sorani and Nabali

folic acid
0 100
cultivars silicon (mg I)
0 5 10 0 5 10 AV.
cultivars
Nabali 1.08d 1.63c 1.72bc 1.03d 1.68bc 1.71bc 1.59 a
Surani 1.55¢ 1.72bc 1.82ab 1.62c 1.63c 1.94a 160 a
Av.
folic acid 143 b 1.76 a
AV, 137c | 1.65b | 177 a
silicon
Interaction between silicon and folic Interaction between silicon and Interaction between folic acid
acid cultivars and cultivars
. folic acid - Cultivars folic cultivars
silicon Nano silicon - - : - -
0 100 Nabali | Surani | acid Nabali Surani
0 1'5)6 159¢c 0 140c 1.63b 0 1.42b 1.45b
5 1.65bc |1.68 bc 5 1.72ab | 1.33¢c 100 1.75a 1.76 a
10 171 b | 1.88 a 10 1.67b 1.81a

The averages followed by different letters indicate the presence of significant differences between them according
to the Duncan multinomial test at the 5% probability level.

Z in leaves (mg kg dry weight): In Table (4) show that foliar spraying with folic acid and silicon
concentrations significantly affected the trait values. The treatment of 100 g L™ of folic acid and 10 mg
L* of silicon achieved the highest significant values, while the cultivars did not affect the trait values.
When interacting with folic acid and silicon, it was found that all interactions significantly exceeded the
comparison treatment, especially the treatment of 100 g L* folic acid + 5 mg L silicon. As for the
interaction between folic acid and varieties, the highest value was recorded by the treatment of 100 g L°
! folic acid for the Sorani variety. In the case of interaction between silicon and varieties, the treatment
of 5 mg L silicon for the Nabali variety recorded the highest values. As for the interaction between the
three factors, the treatment (100 g L folic acid + 10 mg L™ silicon for the Sorani variety) recorded the
highest values, but it only outperformed the comparison treatment.

Fe in leaves (mg kg dry weight): In Table (5) Spraying Transplant with 100 g L folic acid
resulted in a significant increase in leaf iron values, exceeding the control treatment. Spraying with 10
mg L silicon also significantly increased this trait, while neither variety had a significant effect. When
combining folic acid with silicon, the treatment (100 g L folic acid + 10 mg L* silicon) recorded the
highest values for this trait. The interaction between folic acid at a concentration of 100 g L™ for the
Sorani variety also produced the highest values, significantly exceeding the other interactions. There
were no significant differences between the interactions between silicon and the other varieties.
Regarding the interaction between the three factors, the table indicates that the highest value was
achieved by the treatment (100 g L™ folic acid + 10 mg L™ silicon for the Sorani variety).

Total Carbohydrates in Leaves(%) : In Table (6) confirm that spraying folic acid and silicon
individually significantly affected the trait values, with the 100 g L folic acid and 10 mg L silicon
concentrations being superior. However, neither variety recorded any increase in this trait. All bilateral
interactions between the factors also significantly affected this trait, with the treatments (100 g L* folic
acid + 10 mg L silicon), (100 g L* folic acid for the Sorani variety), and (10 mg L™ silicon for the
Sorani variety). In the case of an interaction between the three factors, the treatment (100 g L™ folic acid
+ 10 mg L silicon for the Sorani variety) produced the highest significant increase in this trait.
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Table (4). Effect of foliar spraying with folic acid and silicon on the zinc concentration in the leaves
of olive seedlings cultivars Sorani and Nabali

folic acid
0 100
cultivars silicon (mg I)
0 5 10 0 5 10 Av.
cultivars
Nabali 20.77b 39.25a 33.88a 20.07 b 32.55a 40.40a 33.97 a
Surani 33.88a 39.66a 36.40a 32.62a 38.21a 41.33a 34.19 a
Av. folic acid 29.85 b 38.31 a
Av. silicon 29.67b | 35.19 a 37.38 a
. . . . Interaction between silicon | Interaction between folic acid and
Interaction between silicon and folic acid . :
and cultivars cultivars
. folic acid Nano Cultivars folic cultivars
Nano silicon - - - : - -
0 100 silicon Nabali | Surani | acid Nabali Surani
0 20.42b | 33.25a 0 32‘51 33;'38 0 31.30 bc 28.41 ¢
5 3590a | 38.93a 5 37583 29A14 100 | 36.65ab | 39.98 a
10 37.14a | 38.86a 10 36.51 ab 36.94a

The averages followed by different letters indicate the presence of significant differences between them according
to the Duncan multinomial test at the 5% probability level.

Table (5). Effect of foliar spraying with folic acid and silicon on the iron concentration in the leaves
of olive seedlings cultivars Sorani and Nabali

folic acid
0 100
cultivars silicon (mg I)
0 5 10 0 5 10 Av.
cultivars
Nabali 31.33 bc 50.66ab | 51.60ab 26.66¢ 47.00a-c | 53.29ab 4553 a
Surani 38.29 a-c 47.66a-c 53.66a 38.29a-c | 50.66ab 59.66a 4593 a
Auv. folic acid 38.70 b 52.75 a
Auv. silicon 39.08 b | 45.37 ab 52.74 a
Interaction between silicon and folic Interaction between silicon and Interaction between folic acid
acid cultivars and cultivars
N folic acid . Cultivars folic cultivars
Nano silicon Nano silicon - - . - -
0 100 Nabali | Surani acid Nabali Surani
0 29.00 ¢ 3%029 0 39549 44.94a 0 40.09bc 37.32¢
5 4?£3 49;)16 5 52.16a |a38.66 100 50.97 ab 54,54 a
10 SiﬁA 56.66 a 10 45.79a |53.33a

The averages followed by different letters indicate the presence of significant differences between them according
to the Duncan multinomial test at the 5% probability level.
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Table (6). Effect of foliar spraying with folic acid and silicon on the carbohydrate concentration

in the leaves of olive seedlings cultivars Sorani and Nabali

folic acid
0 | 100
cultivars silicon (mg 1Y)
0 5 10 0 5 10 AV,
cultivars
Nabali 19.03d 32.74 ¢ 33.92¢ 20.18d 32.69 ¢ 38.20bc 3247 a
Surani 33.20c 32.87¢c 43.07ab 3250¢ 36.54 ¢ 4592 a 34.34 a
AV, 28.39 b 3842 a
folic acid
AV, c27.16 | 3445b | 38.60a
silicon
Interaction between silicon and folic acid Interaction betV\_/een silicon Interaction betwe_en folic acid
and cultivars and cultivars
. folic acid Nano Cultivars folic cultivars
Nano silicon - - - . - -
0 100 silicon | Nabali | Surani | acid Nabali Surani
0 19.61c | 32.85b 0 25.95d |33.56¢ 0 28.32¢ 28.46 ¢
5 3272b | 34.71b s [37.00ab 28a36 100 | 3662b | 4022a
10 36.06 b 4449 a 10 35.35bc |{39.30a

The averages followed by different letters indicate the presence of significant differences between them according
to the Duncan multinomial test at the 5% probability level.

The results show that spraying with a concentration of 100 g L* of folic acid caused a significant
increase in all traits. This is due to the role of vitamins, including folic acid, in enhancing the absorption
of mineral elements by regulating many vital processes in the plant, including the synthesis of proteins,
amino acids, and nucleic acids. It also accelerates cell division and elongation, stimulates the production
of plant hormones, and increases the chlorophyll content of leaves, which increases the efficiency of
photosynthesis. In addition, folic acid plays a natural chelating role that helps facilitate the absorption
of mineral elements from the soil and their transfer to the leaves, where they accumulate and their
concentration increases. As for the increase in carbohydrates when spraying with folic acid, this is due
to its role in increasing the absorption of mineral elements and increasing the products of photosynthesis,
which leads to an increase in the accumulation of carbohydrates in the leaves (Ati and Wasan, 2020 &
Hekmat and Alalaf, 2025). This is consistent with what was found by (Belal et al., 2016 and Hussen,
2020).

As for the increase in the concentration of mineral elements and carbohydrates in the leaves when
spraying with organic silicon, it may be due to its important role in balancing plant hormones and
increasing the efficiency of photosynthesis by increasing the size of chloroplasts, thus encouraging the
plant and increasing its ability to absorb elements from the soil and transfer them to the leaves, thus
increasing their concentration. In addition, it is important in enhancing the effectiveness of the plant’s
root system and increasing its efficiency in absorbing the mineral elements it requires in growth
processes, especially photosynthesis, when these elements accumulate in the leaves (Nascimento-Silva
etal., 2022 and Fekry et al., 2022). This is consistent with what was confirmed by both (Abdulkadhim
and Hashem, 2025 and AL-Jaleely et al., 2025).

4. Conclusions

Foliar spraying with folic acid and organic silicon had a positive effect on the studied traits,
especially when spraying with a concentration of 100 gL of folic acid + 10 mgL™ of organic silicon,
as an increase in the content of mineral elements and carbohydrates in olive Transplant leaves was
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recorded « Therefore, the study recommends using different types of fertilizers containing sugar alcohols
and organic fertilizers on fruit seedlings in general and olives in particular because they are
environmentally safe and inexpensive compared to traditional chemical fertilizers.

Significance Statement

Applying sugar alcohols such as sorbitol, as well as fertilizers containing organic elements, as a
spray on plant leaves is one of the most important agricultural practices, as they are quickly absorbed
by the foliage, thus treating the symptoms of nutrient deficiency, and they also directly enter the
metabolic cycles of plant tissues.

Acknowledgment

The researchers extend their thanks and appreciation to the College of Agriculture and Forestry
at the University of Mosul for providing assistance in carrying out this study.

References

Abdulkadhim, S. J. and Hashem, A. H. (2025). Influence of nano-silicon in antioxidants enzymes,
ions absorption, and biochemical indicators of King Mandarin saplings leaves (Citrus nobilis) under salt
stress.  Journal of  Applied and Natural Science, 17 (1), 126 - 132.
https://doi.org/10.31018/jans.v17i1.6148

Agha, N.S. (2024). The role of bio- and chemical fertilization (NPK) in improving the growth and
mineral content of Sorani and Nabali olive seedlings. Master's thesis. Department of Horticulture and
Landscape Architecture. Faculty of Agriculture and Forestry.

Agha, N. and Alalaf, A. H. (2024). Improving the Growth of Seedlings of Two Cultivars of Olive Using
Chemical and Bio Fertilization. Future of Hort., 3 :11-17. doi:10.37229/fsa.fjh.2024.08.19

Al-Din, N. and Alalaf A. H. (2025). Response of Seedlings of Two Olive Varieties to the Addition of
Chemical and Biological Fertilization. IOP Conf. Series: Earth and Environmental Science 1449 (2025)
doi:10.1088/1755-1315/1449/1/012137

AL-Jaleely, E., Alalaf, A. H. and Suliman M. K. (2025). Impact of Brassinolide, Nano-Silicon, And
Mycorrhizae on the Nutrient Composition and Productivity of Olive Trees Bashika cv. Mesopotamia
Journal of Agriculture, Vol. 53, No. 2, (174-188). DOI:10.33899/mja.2025.161230.1619.

Al-Mawsili, Muzaffar Ahmad (2019). The Complete Guide to Fertilizers and Fertilization — Soil,
Plant, and Water Analysis. Dar Al-Kutub Al-limiyah. Beirut.

Aly, M., Ahmed, E.T., Mohamed, M.A. and Kasem, M.T.H. (2022). Response of Anise Plants to
Humic Acid, Amino Acids and Thiamine Treatments. Scientific J. Flowers & Ornamental Plants.
9(3):153-165.

Ati, M. and Wasan, F. F. (2020). The effect of spraying with the amino acid glycine and vitamin B1
on the growth of seed date seedlings and a study of their morphological and chemical characteristics.
International Journal of Postgraduate Publishing, 6(2) :(39-50)

Bagqir, H. A. A., Mahmood, J. W. and Al-Hassan, M. F. H. (2024). Vitamins and Their Effects On
Plant: Vitamins and Their Effects on Plant. Iragi Journal of Market Research and Consumer Protection,
16(2), 285-297.

Bhargava, B.S. and Raghupathi, H.B. (1999). Analysis of plant materials for macro and
micronutrients. (49-82). In Tandon, H.L.S. (eds). Methods of analysis of soils, plants, water and
fertilizers. Binng Printers L- 14, Lajpat Nagor New Delhi ,110024.

Belal, B. E. A., ElI-Kenawy, M. A. and Uwakiem, M. K. (2016). Foliar application of some amino
acids and vitamins to improve growth, physical and chemical properties of flame seedless grapevines.
Egypt. J. Hort, 43(1), 123-136.

Future of Appl. Sci., 1 (2026) 39-47 46 of 47


https://doi.org/10.31018/jans.v17i1.6148
https://doi.org/10.31018/jans.v17i1.6148

Alalaf et al., 2026

Fekry, W. M., Alalaf, A.H. and Alalam, A. S. (2022). Nano-materials effect on improving the
productivity of pomegranate (Punica granatum L.) wonderful cultivar under saline stress. Asian Journal
of Plant Sciences, 21(1), 88-93.

Hekmat, M. and Alalaf, A. H. (2025). Sustainability in improving the growth of Ziziphus jujuba Mill
seedlings by adding liquid organic fertilizer (Isapion) and spraying with sorbitol and thymine. Future of
Hort., 1 (2025) 94-101. https://doi.org/10.37229/fsa.fjh.2025.06.03

Hussen, M. M. (2020). The Effect of Adding Organic Fertilizers (Cows) And Thiamine and Their
Interaction on the Growth of Grape Seedlings (Kamali cultivar). Plant Archives, 20(2), 1599-1603.

Joslyn, M.A. (1970). Methods in food Analysis, physical, chemical and instrumental methods of
analysis, 2nd ed. Academic press. New York and London.

Martos-Garcia, |., Fernandez-Escobar, R. and Benlloch-Gonzélez, M. (2025). Silicon affects
growth and Nitrogen Uptake of Young Olive Plants. HortScience, 60(1), 1-4 . doi:
10.21273/HORTSCI118259-24.

Nascimento-Silva, K., Benlloch-Gonzalez and Ricardo Fern andez-Escobar (2022). Silicon
Nutrition in Young Olive Plants: Effect of Dose, Application Method, and Cultivar. HORTSCIENCE
57(12):1534-1539. https://doi.org/10.21273/HORTSCI16750-22

Schaller, J., Kleber, M., Puppe, D., Stein, M., Sommer, M. and Rillig, M. C. (2025). The importance
of reactive silica for maintaining soil health. Plant and Soil, 1-12.

Shayal alalam, A. and Alalaf, A. H. (2020). Response of the Olive Seedlings of Manzinillo Variety to
Foliar Spray with Some Growth Stimuli. Plant Cell Biotechnology and Molecular Biology
21(41&42):27-34.

el g giaall B (5 gl ¢y gSalidd) g il g8l Laala dBL) B dalaina)
s (Hlosa Al O gh I SO Gy g S g
e daa) - BT Glga it - A Jo 53 alug - aladl Jlad (3t Al - Cidlad) e law) Al 3L
Jile daaa sland - glla daaa (5 s - asa )
Gl (Jaa gall daly ccililad) g s )y 30 AL ¢ gilaad) duaia g dliul) aud

uailall

Alaall ol d il 85 s gall Apiamall jualinl) 4paS o o5 31 @l 3 Lay (AUl D) Byl 435l aains
(his (G osa) Osil o Gufiea SOEE Llain) 4 jee ) A el cdan (DA o3gd 48 )5 baend JS5 e
pile 105 55 0) soandl O sSabandl (e 581 53 28305 (LA o2 1005 0) sl mnls o G2 S5 S0 G
A2 100 38 s el il) (aalay (85l (il o) ) @ jedal ¢ Sanall W) sina y SO ga o @y il oA
Lol paliall (e 35V G sine (B Dpsind) il ef Jhel il aale 10 3850 (g sanll o sSiludls
alre bgale JS0 @jslad S5 (o s Sl ) ALLYL yaslls @bl g o saulisdl ) s sill 5 G s sl
cJal gall (s Ol paan O gl LeS eclinall 038 a8 33l (g1 a5 sl 05 3 il (0S5l ety )\l
Gl il Gaala e sl ae 100) Gp SO Jalail) die Lo ¥ clball s3gd o e cidae | 401 580 53 i dials
(G e Giiall (g small ¢ Sl (e i aale 10 +
Gilual) - G s 3l — MRS — (5 gl G Saliad) - Gl il (aala Ao 5N 8 AalainY) s dalital) cilalsl)

© The Author(s). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
THE FUTURE JOUTﬂH'S and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public
Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise

Future of Appl. Sci., 1 (2026) 39-47 47 of 47


https://doi.org/10.37229/fsa.fjh.2025.06.03
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

