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microelements via spraying at quantities of 1 g L™
and 0 g L', and applying a quantity of GA3 and
salicylic acid at 100 mg L™, 200 mg L', and 0 mg
L. The outcomes demonstrated that applying
microelement spray (1 g L') had a substantial
impact on the attributes under study, amounting to
(0.88 mg g, 11.51%, 0.31%, 1.70%, 167.61 mg
kg™, 59.34 mg kg', 60.72 mg kg') for the traits
(total chlorophyll, carbohydrates, phosphorus,
potassium, iron, zinc, manganese), respectively. On
the other hand, gibberellin spraying had no
significant effect on any of the response
measurements. However, applying a salicylic acid
(SA) spray significantly affected the characteristics
under investigation (carbohydrates, phosphorus,
iron, zinc, manganese). The concentration of 200
mg L' revealed the highest values for these
characteristics (11.67%, 0.55%, 162.23 mg g,
66.93 mg kg', 63.73 mg kg'). The substantial
influence was revealed by the two-way interactions
between the research components according to the
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type of trait and the interaction factors. Conversely,
the three-way interaction among the research
components became significant for every attribute
under investigation except elements Mn and N.

Keywords: Elements, Gibberellic and salicylic acid, Acid, Chemical content, Date
palms.
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Introduction

Zinc involvement in protein synthesis and the maintenance of cell membrane and
elongation functions (14). Additionally, zinc helps to produce auxin, which lengthens
cells, Furthermore, zinc plays a major function in the metabolism of carbohydrates and
proteins, additionally, it is also thought to be the primary factor in the generation of
pollen (7). Furthermore, Zn help to formation of Tryptophan amino acid, which are
essential to the creation of IAA, which promotes cell division and activity
and construction of membrane development. Iron is necessary for the synthesis of
many enzymes that aid in the regeneration of numerous biological functions.
Additionally, it is connected to protein synthesis, metabolism, photosynthesis, and
chlorophyll synthesis. Additionally, iron is thought to be a cofactor for a variety of
enzymes that aid in catalyzing special chemical reactions and improve the efficiency
of metabolic conversion. An essential function of manganese is to control the
development of cells the process of photosynthesis and chlorophyll synthesis,
Additionally, it helps activate essential enzymes involved in a number of cellular
processes and enhances the efficiency of photosynthesis by entering the chloroplast
synthesis process, Additionally, it takes involved in reduction and oxidation reactions,
particularly those involving iron compounds. Because superoxide dismutase is
composed of manganese, it is one of the plant anti-oxidants that helps plant tissues
from injury by taking out free radicals.

In several nations, growth regulators have been employed in applied agricultural
activities, particularly when sprayed GA3 on the fruits of trees, helps lower the number
of fruit abortions, postponing their maturation, growing in both size and weight of
fruits, finally, boosting the yield's quantity (9 and 26). Numerous studies also
demonstrated the beneficial effects of salicylic acid (SA) in boosting fruit tree yields
and enhancing tree traits (12 and 20). For the reasons mentioned above, this experiment
was carried out to study the effect of spraying microelements and growth regulators on
chemical composition of the palm trees of the cv. Khastawi.

Materials and Methods

The study was carried out at a private palm grove in the Heet-AlFurat during 2022
growth season, on palm of the Khastawi cv., thirty years old. 54 of homogeneous date
palm were chosen. For the orchard, all maintenance procedures were completed.

Table 1: soil's physical and chemical characteristics.

Phospour Av. Total Nitrogen CacCo3 Bulk density OM EC pH
m g kg-1 % g Kg-1 g cm-3 % ds m-1
1.12 0.27 124.85 1.53 1.34 3.67 7.82
Cl- H CO3= C03= N a+ Mg++ Catt K
MqL-1 MgL-1 MgL-Av1l MqL-1 MgL-1 MqgL-1 Mgkg-1
46.49 4.58 Nil 0.53 54.31 56.48 117.35
Texture Clay Silt Sand S O4=
gKg-1 gKg-1 gKg-l1 MgL-1
Sandy loam 132.5 245.1 622.4 30.82

Analysis conducted at the central Lab, Coll. of Agric., Univ. of Anbar.

Treatments Employed in the Study:
- (Fe, Mn and Zn) with (O and 1 g L™).
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—~GA3 at (0, 100 and 200 mg L).
—Salicylic acid (SA) at (0, 100 and 200 mg L™?)

Sprays of SA and (Fe, Mn, and Zn) were applied thirty days prior to pollination and
thirty to sixty days following pollination. In contrast, GA3 was sprayed on (three days
following pollination and 25/5 after two months after pollination).

Three-factor factorial experiment was completed in accordance with the (R.C.B.D.).
Statistics were used to analyse the data, and the (L.S.D.) test was used at 5% probability
level (11), and the statistical program Genstat completed the analysis.

Total chlorophyll (mg g* fresh weight) according to the (6), carbohydrates (%),
nitrogen (%), phosphorus (%), potassium (%), iron (mg kg™), zinc (mg kg™) according
to the (12), and manganese (mg kg*) according to the (12).

Results and Discussion

Total chlorophyll (mg g fresh weight): Table 2 shown that spraying with (Fe, Mn,
and Zn) under (M1) treatment produced the best rate, 0.88 mg g-1, and was noticeably
superior, while the treatment (MO0) gave the lowest rate of the total chlorophyll attained
0.81mg g*. Conversely, GA3 and SA had no appreciable impact on this characteristic.
The binary interactions between GA3 with (Fe, Mn, and Zn), GA3 with SA shown a
noteworthy impact, particularly with (M1G2) and (GOSAZ2), which produced the
greatest value of 0.92 and 0.91 mg g, respectively. On the other hand, SA and (Fe,
Mn, and Zn) do not significantly interact. Treatment (M1G2SA2) shown the best of
total chlorophyll of 0.96 mg g%, While (MOGOSAO0), which provided the lowest rating
of 0.73mg g™.

Table 2: Effect of (Fe, Mn, and Zn), Effect of (Fe, Mn, and Zn), salicylic (SA)
and gibberellin (GA3) on total chlorophyll (mg g* fresh weight) of leaflets cv.

Khastawy.
Gibberellic acid Salicylic (SA) (Fe, Mn, and Zn) (M) SAxG
(G) MO M1

GO SO 0.73 0.82 0.78
S1 0.79 0.92 0.85

S2 0.92 0.90 0.91

Gl SO 0.78 0.88 0.83
S1 0.84 0.78 0.81

S2 0.86 0.83 0.84

G2 SO 0.81 0.93 0.87
S1 0.83 0.87 0.85

S2 0.75 0.96 0.85

Mean G

GxM GO 0.82 0.88 0.85
Gl 0.83 0.83 0.83

G2 0.80 0.92 0.86

Mean S

SxM SO 0.78 0.88 0.83
S1 0.82 0.86 0.84

S2 0.84 0.90 0.87

Mean M 0.81 0.88
LSD5% M G SA GxM SxM SAxXG SAxGxM
0.03 n.s n.s 0.06 n.s 0.07 0.10

Carbohydrates (%): According to the data, there has been a noticeable rise in
carbohydrates when spraying (Fe, Mn, and Zn) and with salicylic, as the treatments
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(M1 and SA2) surpassed by providing the highest ratings of 11.51 and 10.86%,
respectively, while carbohydrates reduced to the minimum at the treatments (MO and
SAQ) and summarised as 9.43 and 9.95% (Table 3). Conversely, GA3 spray treatments
showed no discernible impact on the attribute under study.

The binary interaction show the notable variations when the spraying between GA3
with (Fe, Mn, and Zn) and GA3 with salicylic, particularly at the treatment (M1G2),
which yielded the highest percentages of 11.92%. However, spraying with (Fe, Mn,
and Zn) and salicylic revealed no effect impact on the attribute under study. While, the
triple interaction, had a noteworthy impact by providing (M1G2SA2) the greatest
percentage of 12.76%, Wherease, the control treatment (MOGOSAOQ) decreased to
8.16%.

Table 3: Effect of (Fe, Mn, and Zn), salicylic (SA) and gibberellin (GA3) on
carbohydrates (%) of leaflets cv. Khastawy.

Gibberellic acid  Salicylic (SA) (Fe, Mn, and Zn) (M) SAXG
(G) MO M1

GO SO 8.16 9.65 8.91
S1 10.04 12.28 11.16

S2 11.68 10.61 11.14

Gl SO 8.57 11.70 10.14
S1 8.82 12.18 10.50

S2 10.21 11.42 10.82

G2 SO 9.36 12.27 10.82
S1 9.53 10.73 10.13

S2 8.45 12.76 10.61

Mean G

GxM GO 9.96 10.85 10.40
Gl 9.20 11.77 10.49

G2 9.11 11.92 10.52

Mean S

SxM SO 8.70 11.21 9.95
S1 9.46 11.73 10.60

S2 10.12 11.59 10.86

Mean M 9.43 11.51
LSD5% M G SA GxM SxM SAxXG SAxGxM
0.58 n.s 0.72 1.02 n.s 1.25 1.76

Nitrogen (%): The results in (Table 4) showed that spraying with (Fe, Mn, and Zn),
GAZ3 and SA treatments revealed no impact on nitrogen content in leaflets.
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Table 4: Effect of (Fe, Mn, and Zn), Effect of (Fe, Mn, and Zn), salicylic (SA)
and gibberellin (GA3) on nitrogen (%) of leaflets cv. Khastawy.

Gibberellic acid  Salicylic (SA) (Fe, Mn, and Zn) (M) SAXG

(G) MO M1
GO SO 2.24 2.50 2.37
S1 2.36 2.68 2.52
S2 2.60 2.54 2.57
Gl SO 2.31 2.71 2.51
S1 2.49 2.46 2.48
S2 2.54 2.62 2.58
G2 SO 2.45 2.55 2.50
S1 2.37 2.57 2.47
S2 2.42 2.63 2.52

Mean G
GxM GO 2.40 2.57 2.49
Gl 2.45 2.60 2.52
G2 2.41 2.58 2.50
Mean S

SxM SO 2.33 2.59 2.46
S1 2.41 2.57 2.49
S2 2.52 2.60 2.56

Mean M 2.42 2.58

LSD 5% M G SA GxM SxM SAXG SAxGxM
N.S n.s n.s n.s n.s n.s n.s

Phosphorus (%): The data at (Table 5) demonstrated that (Fe, Mn, and Zn) and SA
resulted in the dominance of treatments (M1 and SA2) with the maximum phosphorus
percentage 0.31 and 0.31%, respectively, in contrast to the concentrations (MO and
SAOQ), that showed the lowest percentages of 0.27 and 0.26%, respectively. Conversely,
GAB3 spray treatments showed no effect on this trait.

The binary interaction showed that (Fe, Mn, and Zn) with SA, at the treatment
(M1SA2), awarded the greatest rating of 0.35%. While the interaction between GA3
with SA and (Fe, Mn, and Zn) with SA revealed no discernible impact on the attribute
under study. Conversely, the triple interaction demonstrated a noteworthy impact
especially with treatment (M1G2SA2) that gave greatest proportion of 0.40%,
wherease, the percentage at the treatment (MOGOSAOQ) was dropped to its lowest level
of 0.21%.
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Table 5: Effect of (Fe, Mn, and Zn), Effect of (Fe, Mn, and Zn), salicylic (SA)
and gibberellin (GA3) on Phosphorus (%) of leaflets cv. Khastawy.

Gibberellic acid  Salicylic (SA) (Fe, Mn, and Zn) (M) SAXG
(G) MO M1

GO SO 0.21 0.30 0.26
S1 0.32 0.27 0.30

S2 0.25 0.31 0.28

Gl SO 0.24 0.24 0.24
Sl 0.29 0.33 0.31

S2 0.25 0.35 0.30

G2 SO 0.29 0.28 0.28
S1 0.26 0.32 0.29

S2 0.28 0.40 0.34

Mean G

GxM GO 0.26 0.29 0.28
G1 0.26 0.31 0.28

G2 0.28 0.33 0.30

Mean S

SxM SO 0.25 0.28 0.26
S1 0.29 0.31 0.30

S2 0.26 0.35 0.31

Mean M 0.27 0.31
LSD5% M G SA GxM SxM SAXG SAxGxM
0.02 ns 0.02 n.s 0.03 n.s 0.06

Potassium (%): The data at the (Table 6) demonstrate the superiority with (Fe, Mn,
and Zn) (M1) by assigning the maximum percentage of potassium, which gave 1.70%
while (M0) gave the minimum percentage of 1.56%. Conversely, GA3, SA, binary and
triple interaction spray treatments demonstrated no effect on this characteristic.

Table 6: Effect of (Fe, Mn, and Zn), Effect of (Fe, Mn, and Zn), salicylic (SA)
and gibberellin (GA3) on Potassium (%) of leaflets cv. Khastawy.

Gibberellic acid  Salicylic (SA) (Fe, Mn, and Zn) (M) SAxG

(G) MO M1
GO SO 1.43 1.67 1.55
S1 1.58 1.64 1.61
S2 1.51 1.70 1.61
Gl SO 1.57 1.76 1.66
S1 1.49 1.65 1.57
S2 1.68 1.71 1.70
G2 SO 1.63 1.62 1.62
S1 1.60 1.82 1.71
S2 1.55 1.74 1.64

Mean G
GxM GO 1.51 1.67 1.59
Gl 1.58 1.71 1.64
G2 1.59 1.73 1.66
Mean S

SxM SO 1.54 1.68 1.61
S1 1.56 1.70 1.63
S2 1.58 1.72 1.65

Mean M 1.56 1.70

LSD5% M G SA GxM SxM SAxXG SAxGxM
0.13 n.s n.s n.s n.s n.s n.s

Iron (mg kg™?): The data at the (Table 7) show spraying with (Fe, Mn, and Zn) a
notable rise the iron content of leaflets especially at the both treatments (M1 and SA2)
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that gave the greatest values of 167.61 and 159.54 mg kg™ respectively. However, the
treatments (MO and SAQ) which gave the lowest value that summed up to 138.40 and
148.01 mg kg, respectively. while GA3 demonstrated no effect at this trait.

The all binary interaction attained a significant effect especially the treatments
(M1SA2, M1GO0 and G2SAZ2) that gave highest rates of 179.00, 170.26 and 167.46 mg
kg, respectively. The triple interaction showed significantly distinguished by giving
the treatment (M1G2SA2) the greatest proportion that summed up to 186.67 mg kg™,
even though lowest treatment level (MOGOSAO0), summarised as 123.60 mg kg™.

Table 7: Effect of (Fe, Mn, and Zn), Effect of (Fe, Mn, and Zn), salicylic (SA)
and gibberellin (GA3) on Iron (mg kg?) of leaflets cv. Khastawy.

Gibberellic acid  Salicylic (SA) (Fe, Mn, and Zn) (M) ASxG

(G) MO M1
GO SO 123.60 171.46 147.53
S1 141.43 162.38 151.91
S2 138.85 176.94 157.89
Gl SO 135.04 156.70 145.87
S1 140.54 176.63 158.59
S2 133.12 173.39 153.26
G2 SO 138.78 162.47 150.62
S1 145.96 141.88 143.92
S2 148.24 186.67 167.46

Mean G
GxM GO 134.63 170.26 152.44
Gl 136.23 168.91 152.57
G2 144.33 163.67 154.00
Mean S
SxM SO 132.47 163.54 148.01
S1 142.65 160.30 151.47
S2 140.07 179.00 159.54
Mean M 138.40 167.61
LSD5% M G SA GxM SxM SAxXG SAxGxM
473 ns 5.80 8.20 8.20 10.04 14.19

Zinc (mg kg™?): The data at the (Table 8) showed that Spraying with (Fe, Mn, and
Zn) and SA had a considerable impact on the zinc in the leaflets. (M1 and SA2) was
greatly improved to treatment (MO and SAQ) and provided the largest proportion. of
59.34 and 56.95 mg kg, in contrast to therapies (MO and SAQ), in which the value
reached 43.20 and 46.11 mg kg, respectively. Conversely GA3 show no effect. The
all binary interaction attained a significant result especially the treatments (M1G2,
M1SA2 and G2SA2) that gave highest rates of 63.39, 69.11 and 58.17 mg kg?,
respectively. The triple interaction showed a significant impact, as the therapy
(M1G1SA?2) that giving the greatest value of zinc in the leaflets, that summed up to
73.56 mg kg?, contrasted with the treatment (MOGOSAO), which produced the least
amount of 31.57 mg kg.
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Table 8: Effect of (Fe, Mn, and Zn), Effect of (Fe, Mn, and Zn), salicylic (SA)
and gibberellin (GA3) on Zinc (mg kg?) of leaflets Cv. Khastawy.

Gibberellic acid  Salicylic (SA) (Fe, Mn, and Zn) (M) SAXG

(G) MO M1
GO SO 31.57 64.78 48.17
S1 38.32 57.42 47.87
S2 43.85 65.64 54.75
G1 SO 54.11 40.07 47.09
S1 52.35 42.35 47.35
S2 42.28 73.56 57.92
G2 SO 36.60 49.53 43.07
S1 41.56 72.52 57.04
S2 48.21 68.13 58.17

Mean G
GxM GO 37.91 62.61 50.26
Gl 49.58 52.00 50.79
G2 42.12 63.39 52.76
Mean S
SxM SO 40.76 51.46 46.11
S1 44.08 57.43 50.75
S2 44.78 69.11 56.95
Mean M 43.20 59.34
LSD5% M G SA GxM SxM SAxG SAxGxM
394 ns 4.82 6.83 6.83 8.37 11.83

Manganese (mg kg): The data at the (Table 9) showed that Spraying with (Fe, Mn,
and Zn) and SA produced the supremacy of treatments (M1 and SA2) with the
maximum value of manganese in the leaflets 60.72 and 61.27 mg kg™, respectively, in
contrast to the concentrations (MO and SAO0), which indicated the minimum amount of
55.95 and 55.61 mg kg2, respectively. While, GA3 demonstrated no effect at this trait.
The binary interaction show the noteworthy variations at the interaction between GA3
with (Fe, Mn, and Zn) and GA3 with SA, particularly at the treatments of (M1GO0 and
G2S2), which yielded the maximum values of 61.90 and 66.15 mg kg, respectively.
While the treatments (Fe, Mn, and Zn) with SA and triple interaction demonstrated no
effect at this trait.
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Table 9: Effect of (Fe, Mn, and Zn), Effect of (Fe, Mn, and Zn), salicylic (SA)
and gibberellin (GA3) on Manganese (mg kg?) of Cv. Khastawy.

Gibberellic acid  Salicylic (SA) (Fe, Mn, and Zn) (M) SAXG

(G) MO M1
GO SO 47.23 62.18 54.70
S1 51.54 66.35 58.94
S2 54.77 57.18 55.98
Gl SO 56.86 60.23 58.55
S1 56.21 54.45 55.33
S2 61.58 61.76 61.67
G2 SO 53.60 53.59 53.59
S1 57.69 62.47 60.08
S2 64.04 68.26 66.15

Mean G
GxM GO 51.18 61.90 56.54
Gl 58.22 58.81 58.52
G2 58.44 61.44 59.94
Mean S
SxM SO 52.56 58.67 55.61
S1 55.15 61.09 58.12
S2 60.13 62.40 61.27
Mean M 55.95 60.72
LSD5% M G SA GxM SxM SAxXG SAxGxM

3.16 ns 3.87 5.47 n.s 6.70 n.s

Zinc involvement in protein synthesis and the maintenance of cell membrane and
elongation functions. Additionally, zinc helps to produce auxin, which lengthens cells
(16), Furthermore, zinc plays a major function in the metabolism of carbohydrates and
proteins, additionally, it is also thought to be the primary factor in the generation of
pollen (18 and 23). Furthermore, Zn help to formation of Tryptophan amino acid,
which are essential to the creation of 1AA, which promotes cell division and activity
and construction of membrane development (15). Iron is necessary for the synthesis of
many enzymes that aid in the regeneration of numerous biological functions (19).
Additionally, it is connected to protein synthesis, metabolism, photosynthesis, and
chlorophyll synthesis (25 and 32). Additionally, iron is thought to be a cofactor for a
variety of enzymes that aid in catalyzing special chemical reactions and improve the
efficiency of metabolic conversion (21 and 24). An essential function of manganese is
to control the development of cells the process of photosynthesis and chlorophyll
synthesis (28), Additionally, it helps activate essential enzymes involved in a number
of cellular processes and enhances the efficiency of photosynthesis by entering the
chloroplast synthesis process. Additionally, it takes involved in reduction and oxidation
reactions, particularly those involving iron compounds. Because superoxide dismutase
is composed of manganese, it is one of the plant anti-oxidants that helps plant tissues
from injury by taking out free radicals (29). Salicylic acid has an action that increases
dividing cells and development (13 and 33). It increases the activity of the enzymes
that make photosynthesis more efficient. Additionally, it results in a shift in the
hormones that plants produce, such as auxins and cytokinins, that have a favorable
effect on plant development and growth (22).
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Conclusions

Regarding the study's findings, it can be said that the date palm reacted to foliar
nutrition by treatments of (Fe, Mn, and Zn) and salicylic. As a result, we advise treating
with the research variables that enhance the chemical composition and growth of trees.

Supplementary Materials:
No Supplementary Materials.

Author Contributions:

Author A.F.Z. Al-Dulaimy; methodology, writing—original draft preparation, Author
N.A. Jubair writing—review and editing. All authors have read and agreed to the published
version of the manuscript.

Funding:
This research received no external funding.

Institutional Review Board Statement:
Non.

Informed Consent Statement:
No Informed Consent Statement.

Data Availability Statement:
No Data Availability Statement.

Conflicts of Interest:
The authors declare no conflict of interest.

Acknowledgments:

We would like to express our deep gratitude and appreciation to the College of Agriculture/
University of Anbar for their significant support and provision of resources necessary for the
completion of this research. Their valuable contributions were essential in achieving the
objectives of this study.

Disclaimer/Journal’s Note:

The statements, opinions, and data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of AJAS and/or the editor(s). AJAS and/or the
editor(s) disclaim responsibility for any injury to people or property resulting from any ideas,
methods, instructions, or products referred to in the content.

References

1. Al-Dulaimi, A. A. K., and Al-Janabi, A. M. I. (2021). Response of Young Olive
(Olea europaea L.) Trees cv. k18 to Foliar Application with Promalin and
Salicylic Acid under Field Conditions. IOP Conference Series: Earth and
Environmental Science, 779(1): 012012. DOI: 10.1088/1755-1315/779/1/012012.

2. Al-Janabi, 1., and Mohammed, A. (2020). Effect of shading, rootstock type and
foliar spraying with amino acids on some growth traits of sweet orange (Citrus
sinensis L. osbeck) saplings. Biochemical and Cellular Archives, 20(1): 1735-
1744. DOI: 10.35124/bca.2020.20.1.1735.

3. Al-Mehmedi, S, and Al-Mehmedi, M. F. M. (2012). Statistics and Experimental
Design. Dar Usama for publishing and distributing. Amman- Jordan, 376.

157


https://www.scopus.com/authid/detail.uri?authorId=57225916111
https://www.scopus.com/authid/detail.uri?authorId=57221292263
https://www.scopus.com/record/display.uri?eid=2-s2.0-85109644586&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85109644586&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85109644586&origin=resultslist
https://www.scopus.com/sourceid/19900195068?origin=resultslist
https://www.scopus.com/sourceid/19900195068?origin=resultslist

Anbar J. Agric. Sci., Vol. (22) No. (1), 2024. ISSN: 1992-7479 E-ISSN: 2617-6211

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

A.O.A.C. (1980). Official Methods of Analysis. 13" ed. Association of Official
Analytical Chemists. Washington, D.C.

Bajrachrya, D. (1999). Experements in plant physiology. Narosa Publishing House
New Delhi: Madras Bombay Calcutt, 51-53.

Bastakoti, S. (2023). Role of zinc in management of plant diseases: A review.
Cogent Food and Agriculture, 9(1): 2194483.
https://doi.org/10.1080/23311932.2023.2194483.

Diedrick, K. (2010). Manganese fertility in soybean production. Pioneer Hi-Bred
agronomy sciences, 20(14): 23-34.

Fariduddin, Q., Hayat, S., and Ahmad, A. (2003). Salicylic acid influences net
photosynthetic rate, carboxylation efficiency, nitrate reductase activity, and seed
yield in Brassica juncea. Photosynthetica, 41: 281-284.
https://doi.org/10.1023/B:PHOT.0000011962.05991.6c.

Jamali, G., Enteshari, S. H., and Hosseini, S. M. (2011). Study Effect Adjustment
drought stress application Potassium and zinc in corn. Iranian Journal of crop
ecophysiology, 3(3): 216-222.

Jubair, N. A., and Al-Dulaimy, A. F. (2023). Effect of Spraying with Micro-
Elements, Gibberellic Acid and Sali-cylic Acid on Some Yield Traits of Date Palm
CV. Khastawi. Bionatura, 8(1): 1-14. DOI: 10.21931/RB/CSS/2023.08.01.70.
Jubair, N. A., and Al-Dulaimy, A. F. (2023). Response of Date Palm Cv. Khastawi
to Foliar Spray with Micro-Elements, Gibberellic Acid and Salicylic Acid. In IOP
Conference Series: Earth and Environmental Science, 1158(4): 042063. DOI:
10.1088/1755-1315/1158/4/042063.

Kazemi, M. (2014). Influence of foliar application of iron, calcium and zinc sulfate
on vegetative growth and reproductive characteristics of strawberry cv.‘Pajaro’.
Trakia Journal of Sciences, 12(1): 21-26.

Klessig, D. F., and Malamy, J. (1994). The salicylic acid signal in plants. Plant
Molecular Biology. 26: 1439-1458. DOI: 10.1007/BF00016484.

Kreidi, E. H. M., and AL-Dulaimy, R. M. H. (2017). Effect of spraying with
salicylic acid and boron in some yield characteristics and its components for date
palm (Phoenix dactylifera L.) cvs. zahdi and khestawi. Anbar Journal of
Agricultural Sciences: (special issue of Conference), 15: 268-278.

Kuang, H., Yang, P., Yang, L., Aguilar, Z. P., and Xu, H. (2016). Size dependent
effect of ZnO nanoparticles on endoplasmic reticulum stress signaling pathway in
murine liver. J Hazard Mater, 317: 119-126. DOI: 10.1016/j.jhazmat.2016.05.063.
Liu, X. M., Zhang, F. D., Feng, Z. B., Zhang, S. Q., He, X. S., Wang, R. F., and
Wang, Y. J. (2005). Effects of nano-ferric oxide on the growth and nutrients
absorption of peanut. Journal of Plant Nutrition and Fertilizers, 11(4): 551-555.
https://dx.doi.org/10.11674/zwyf.2005.0421.

Mahmood, M. M., and Al-Dulaimy, A. F. (2022). Effect of media culture, nano
and normal micronutrients on some flowers and yield traits of Strawberry. AIP
Conference Proceedings, 2394(1): 1-12. DOI: 10.1063/5.0121341.

Merwad, M. A., Eisa, R. A., and Mostafa, E. A. M. (2015). Effect of some growth
regulators and antioxidants sprays on productivity and some fruit quality of

158


https://doi.org/10.1080/23311932.2023.2194483
https://doi.org/10.1023/B:PHOT.0000011962.05991.6c
http://dx.doi.org/10.21931/RB/CSS/2023.08.01.70
http://dx.doi.org/10.1088/1755-1315/1158/4/042063
https://doi.org/10.1007/bf00016484
https://doi.org/10.1016/j.jhazmat.2016.05.063
https://dx.doi.org/10.11674/zwyf.2005.0421
https://aip.scitation.org/author/Mahmood%2C+Mustafa+M
https://aip.scitation.org/author/Al-Dulaimy%2C+Ahmed+F+Z
http://dx.doi.org/10.1063/5.0121341

Anbar J. Agric. Sci., Vol. (22) No. (1), 2024. ISSN: 1992-7479 E-ISSN: 2617-6211

19.

20.

21.

Zaghloul Date Palm. International Journal of Chem Tech Research. 8(4): 1430-
1437.

Millaleo, R., Reyes, D. M., Ivanov, A. G., Mora, M. L., and lberdi, M. A. (2010).
Manganese as essential and toxic element for plants transport, accumulation and
resistance mechanisms. Journal of Soil Science and Plant Nutrition, 10(4): 470-
481. DOI: 10.4067/S0718-95162010000200008.

Rout, G. R., and Sahoo, S. (2015). Role of iron in plant growth and metabolism.
Agricultural Science, 3: 1-24. DOI: 10.7831/ras.3.1.

Zaidan, G., Wahab, Z., & Hassan, S. (2023). Magnetic Field Exposure Effect on
Water Properties and its Effect on Pumpkin(Cucurbita moschata Duchesne) and
Okra (Abelmoschus esculentus Moench) Seedling Growth Performance. Tikrit
Journal for Agricultural Sciences, 23(2), 128-141.
https://doi.org/10.25130/tjas.23.2.11.

159


http://dx.doi.org/10.4067/S0718-95162010000200008
http://dx.doi.org/10.7831/ras.3.1
https://doi.org/10.25130/tjas.23.2.11

