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ABSTRACT

The study was conducted at the Ishaqi palm plant affiliated with the Department of Horticulture/Ministry of
Agriculture during the growing season of 2021 on date palm trees of the Khastawi variety to study the response
of the yield traits of the Khastawi date palm trees to the injection of microelements, jasmonic and citric acid.
The study included three factors: The first factor is the injection of microelements with three treatments: in-
jection with water only, symbolized by Do, iron injection at a concentration of 300 mg, and iron sulfate. Palm"
!, symbolized by D1, and boron injection through boric acid at a concentration of 40 mg Palm™!, symbolized
by D». The second factor is the treatment of injections with the Jasmonic growth regulator, which was injected
three days after the injection with the microelements and with the same number of additions (0, 50, 100)
micrograms. L™ is symbolized by GO, G1, and G2 sequentially. The trees were injected with the microelements
and the Jasmonic growth regulator before Immunization, after vaccination in 20 days, and after 40 days. The
third factor was injection with citric acid and included three levels (0, 500, 1000) mg 1" symbolized by So, Si,
and S sequentially. The results showed that the D- treatment was significantly superior in the average diam-
eter, length, size and weight of the fruit and the total yield, as it reached 24.86 mm, 3.46 cm, 11.10 cm, 10.07
g, 36.00 kg.palm™! sequentially, while the comparison treatment gave the lowest average for the traits. As for
the effect of jasmonic acid, the injection treatment was superior to (100 ug L™). (G2) gave the highest average
for the diameter, length, size, weight of the fruit, and the total yield, which reached 25.90 mm, 3.63 cm, 12.09
cm, 10.93 g, and 35.96 kg. Palm-1, respectively, while the comparison treatment gave the lowest average for
the traits above as for the effect of citric acid. The treatment exceeded 1000 mg.L™! (S2) gave the highest rate
in the diameter, length, size, and weight of the fruit, and the total yield, reaching 24.84 mm, 3.49 cm, 11.13
cm, 9.04 g, and 36.30 kg. Palm-1, respectively, while the comparison treatment gave the lowest average for
the traits above, as the two- and three-interactions showed. The research factors have significant differences
for all the studied traits.

Keywords: Trace elements, jasmonic acid, citric acid, Khastawi variety.

INTRODUCTION

The date palm (Phoenix dactylifera L.) belongs to the order Palmae and the family Palmaceae. This includes
different types of palms, the most important of which is the date palm, which is widely cultivated in tropical,
semi-tropical and subtropical regions, and some of them can live in temperate regions. Iraq is one of the old-
est palm plantations in the world, with more than 600 varieties grown in it; God Almighty has singled him
out with many virtues, as they are a source of goodness and blessings and was mentioned in 22 verses in the
Holy Qur'an !. The number of date palm trees in Iraq is 16,492,121 palm trees, while the total production is
676,111 tons, with an average production per palm of 68 kg Tree™!, 2.
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The method of injecting elements into tree trunks is directly and immediately available to the tree, especially
one that lacks these elements. Therefore, it works to reduce the symptoms of deficiency of these elements
and improve the growth of the tree through its reflection on the health status of the leaves within days of
conducting the treatment 3.

This technique of fertilization is of little use. However, it is more practiced in the control of pests and dis-
eases, and it is recommended to use it when fertilization methods on the soil or the leaves do not yield suffi-
cient results. Therefore, its use on olive trees is limited to treating the deficiency of some nutrients, and the
injection of the tree trunk prevents contamination of Air and water as the substance remains inside the tree
and thus contributes to the effectiveness of the treatment 4. Stipes (1999) showed that the tree injection
method includes two parts. The first is called microinjection, and the injection process is carried out under
pressure and with a high concentration of fertilizers inside the hole in the tree. The second method is called
normal macro injection. It is either by pressure or diffusion (without pressure), and a diluted solution is used
in larger quantities than the first method and is achieved by making a hole in the stem or base of the tree. 3
stated that the fertilizer injected into the tree moves through the outer ring of the wood, where the majority
of the water run-off is, and that 90% of the water run-off is located in the outer ring of the wood.

¢ found significant differences in injecting Musa trees and Grand Naine with different concentrations of or-
ganic fertilizers. The two concentrations gave 75% and 100% on the highest results in each of the areas of
one leaf, the total area of the leaves, number of leaves, specific weight, plant height and stem diameter,

7 that inject some nutrients into the trunks of Valencia orange trees at a concentration of 2.5 ml. L™! led to
significant differences, as the treatment Ca=0.7% was significantly superior to the total yield, acidity and K
concentration, While the treatment N=0.8% was significantly superior to the percentage of juice and the
concentration of Ca, Mg, Cu. 8 found that the Khastawi date palm cultivar was superior to the cucumber in
the percentage of carbohydrates and total sugars when the stem was injected with Nutreeno nutrient solution
at a concentration of 40 mIL™!.  when treating Al-Sayer date palm trees with citric acid at a concentration of
200 gm Palm!, The treatment led to a significant increase in the length of the fruit and the content of the
fruits from soluble solids and quantitative sugars, a decrease in the percentage of sucrose in the fruit, and an
increase in the ratio of potassium to sodium in the leaves. And an increase in the weight of the weight and
the quantitative yield of a tree.

Ten explained that when spraying date palm offshoots of Al-Barhi and Al-Sayer cultivars with citric acid in
order to reduce soil salinity at a concentration of 500 and 1000 mg L', the concentration gave 500 mgL!
significant increase in the leaves content of chlorophyll, potassium element and plant hormone IAA, While
the spraying treatment with citric acid at a concentration of 1000 mgL™! recorded a significant increase in
the leaf area and number of leaves, and the same treatment also recorded a significant increase in the leaves
content of the amino acid proline and carbohydrates.

1 showed that injecting FeSO4 solution into the trunks of date palm trees at a concentration of 2.5 g L"!
gave the highest fruit yield, weight and size.

Plant growth regulators are influential in stimulating the physiological processes necessary for plant growth
and development, including jasmonic acid. This stress hormone consists of linolenic fatty acid and plays a
key role in stress resistance.

MATERIALS AND METHODS

The study was conducted at the Ishaqi date palm plant belonging to the Horticultural Department/Ministry of
Agriculture during the 2021 growing season on date palm trees, Khastawi variety, aged 10 Years. The trees
were chosen as homogeneous as possible in their vegetative growth and planted in the quadruple method 5 *
5 m. Soil samples were taken from the orchard before the treatments were conducted at a depth of 60 cm to
conduct physical and chemical tests (Table 1).

Analysis The unit of measurement used analysis' results
Degree PH . 7.71
electrical conductivity ds.m’! 2.72
Gypsum Mg kg Soil! 13.1
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Calcium carbonate Mg kg Soill- 41
Mud Mg.kg Soill- 10
the sand Mg kg Soill- 830
Silt Mg.kg Soill- 125
Ca +2 Calcium Meq .L-1 20.60
Mg+2 Magnesium Meq .L-1 1.45
Na+ Sodium Meq .L-1 2.15
K+ Potassium Meq .L-1 1.55
HCO3 - Meq .L-1 1.13
soil texture Clay Mud
total nitrogen g.kg-1 243
total phosphorous gkg-1 3
total potassium g.kg-1 60.01

Table 1: Some physical and chemical properties of the study soil.

RESULTS

Average diameter, length and size of the fruit:

The results of Tables (2, 3 and 4) showed significant differences in the diameter, length and size of the fruit
as a result of the trees being injected with microelements, as treatment D, gave the highest average for the
diameter, length and size of the fruit, as it reached 24.86 mm, 3.46 cm and 11.10 cm 3 in sequence. D1 fol-
lowed it by giving it an average Measured at 24.45 mm, 3.40 cm, and 10.66 cm?, respectively, While the
comparison treatment DO gave the lowest average, as it reached 23.90 mm, 3.26 cm, and 10.46 cm 3, respec-
tively.

The results of the same tables indicate that there are significant differences as a result of the injection with
jasmonic acid, as treatment G> gave the highest rate for the diameter, length and size of the fruit, as it reached
25.90 mm, 3.63 cm, 12.09 cm® sequentially, followed by treatment G by giving it an average of 24.29 mm,
3.38 cm, 10.41 cm?® sequentially, While the comparison treatment Gy gave the lowest average for the diameter,
length and size of the fruit, as it reached 23.02 mm, 3.12 cm, 9.70 cm 3 sequentially. It was found that the
injection with citric acid achieved a significant increase in the diameter, length and size of the fruit, as the
treatment S, gave the highest rate of 24.84 mm, 3.49 cm, 11.13 cm?® sequentially, Then followed by treatment
Si at a rate of 24.54 mm, 3.38 cm and 10.77 cm? respectively, while treatment So gave the lowest average of
23.83 mm, 3.26 cm and 10.31 cm 3 respectively.

The bilateral interaction between boron and jasmonic had a significant effect, as the results of Tables (2, 3 and
4) showed significant differences, as the D>G> treatment gave the highest average fruit diameter, length and
size of 25.3 mm, 3.74 cm, 12.51 cm?, respectively, Whereas, treatment DoSo gave the lowest average fruit size
diameter and length, which were 22.45 mm, 3.14 cm, and 9.20 cm® sequentially.

The results of the same tables showed a significant effect on the average diameter, length, and size of the fruit
due to the interaction of boron and citric. The D»S; treatment gave the highest rate of 25.31 mm, 3.58 cm, and
12.51 cm?® sequentially. Meanwhile, treatment DoSo sequentially gave the lowest average fruit diameter, 23.26
mm, 3.14 cm, and 9.94 cm?.

The results of the tables also showed a significant increase when jasmonic and citric acid were overlapped, as
treatment G2S; was unique in giving it the highest rate of diameter, length and size of the fruit as it reached
26.14 mm, 3.73 cm, 12.54 cm? sequentially, while treatment GoSo gave the lowest rate of diameter, length and
size of the fruit amounting to 21.99 mm. 2.96 cm and 8.93 cm® sequentially.

As for the tripartite interaction of the search treatments, the results of Tables (2, 3 and 4) indicate significant
differences, as the treatment D2G2S> gave the highest average for the diameter, length and size of the fruit
amounted to 26.41 mm, 3.89 cm, 12.98 cm?, compared to the comparison treatment DoGoSo, which gave the
lowest rate of 21.10 mm, 2.76 cm, 8.01 cm® sequentially.
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mi- jasmonic acid (G) citric acid DxG
cro- So Si So
ele-
ments
(D)
Do GO 21.10 22.95 23.29 22.45
Gl 23.32 23.79 23.84 23.65
G2 25.35 25.65 25.79 25.60
D1 Go 22.20 23.35 23.80 23.12
Gy 23.84 24.40 24.70 24.58
G2 25.58 25.99 26.22 2491
D2 Go 22.69 23.62 24.20 24.36
Gy 24.46 2491 25.32 2491
G2 25.93 26.20 26.41 25.31
The effect of microelements
SxD Do 23.26 24.13 24.31 23.90
D, 23.87 24.58 2491 24.45
D> 24.36 2491 25.31 24.86
The effect of jasmonic acid
SxG Go 21.99 23.31 23.76 23.02
Gy 23.87 24.37 24.62 24.29
G2 25.62 25.95 26.14 25.90
Citric Acid Effect(S) 23.83 24.54 24.84
LSD 5%
DxGxS GxS DxS DxG S G D
0.51 0.30 0.30 0.30 0.17 0.17 0.17

Table 2: Effect of microelements, jasmonic growth regulator and citric acid and the interaction between them on the average
fruit diameter (mm).

micro- jasmonic acid (G) citric acid DxG
ele- So Sy S
ments
D)
Do GO 2.76 3.14 3.20 3.03
Gl 3.21 3.24 3.26 3.24
G2 3.46 3.50 3.60 3.52
D1 Go 3.07 3.16 3.22 3.15
Gi 3.23 3.33 3.71 342
G2 3.58 3.64 3.69 3.64
D2 Go 3.05 3.21 3.28 3.18
Gi 3.37 3.49 3.57 348
G2 3.64 3.68 3.89 3.74
The effect of microelements
SxD Do 3.14 3.29 3.35 3.26
Dy 3.29 3.38 3.54 3.40
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D2 3.35 3.46 3.58 3.46
The effect of jasmonic acid
SxG Go 2.96 3.17 3.23 3.12
G 3.27 3.35 3.51 3.38
G2 3.56 3.61 3.73 3.63
Citric Acid Effect(S) 3.26 3.38 3.49
LSD S %
DxGxS GxS DxS DxG S G D
0.17 0.09 0.09 0.09 0.06 0.06 0.06

Table 3: Effect of microelements, jasmonic growth regulator and citric acid and the interaction between them on the aver-

age fruit length (cm).

microele- jasmonic acid (G) citric acid DxG
ments (D) So Si Sa
Do GO 8.01 9.75 9.84 9.20
Gl 9.92 10.13 10.15 10.07
G2 11.90 12.07 12.24 12.07
D1 Go 9.44 9.96 10.14 9.85
Gi 10.00 10.40 10.90 10.43
G2 11.30 11.37 12.40 11.69
D2 Go 9.33 10.30 10.52 10.05
Gi 10.58 10.64 11.00 10.74
G2 12.28 12.27 12.98 12.51
The effect of microelements
SxD Do 9.94 10.65 10.74 10.45
D 10.25 10.58 11.15 10.66
D> 10.73 11.07 11.50 11.10
The effect of jasmonic acid
SxG Go 8.93 10.00 10.17 9.70
Gy 10.17 10.39 10.68 10.41
G2 11.83 11.90 12.54 12.09
Citric Acid Effect(S) 10.31 10.77 11.13
LSD 5 %
DxGxS GxS DxS DxG S G D
0.77 0.45 0.45 0.45 0.26 0.26 0.26

Table 4: Effect of microelements, jasmonic growth regulator and citric acid and the interaction between them on the aver-

age fruit size (cm).

Fruit Weight (gm): -

The results of Table (5) showed significant differences in the weight characteristic of the fruit as a result of
the trees being injected with microelements. The effect increased when treatment D> gave the highest average
fruit weight of 10.07 g, followed by treatment D1, giving it an average of 9.81 g, while the comparison treat-
ment Do gave the lowest average weight. The fruit reached 9.14 g.

The results of the same Table also indicate significant differences as a result of jasmonic acid injection, as
treatment G2 gave the highest fruit weight rate of 10.93 g, followed by treatment G, giving it an average of
9.36 g. The comparison treatment Go gave the lowest fruit weight rate of 8.73 g.
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It was also found that the injection of citric acid achieved a significant increase in the average fruit weight, as
treatment S> gave the highest percentage of 9.04 g, followed by treatment S1 with a percentage of 9.82 g, while
treatment So gave the least significant difference of 10.16 g. As for the effect of the injection, we note from
the results of the same Table that the characteristic weight of the fruit is significantly affected by the injection
of jasmonic acid and boron.

The interaction between boron and jasmonic had a significant effect, as the results of Table (5) showed sig-
nificant differences, as the treatment D>G» gave the highest average fruit weight of 28.67 g, whereas treatment
DoGo gave the lowest average fruit weight, which was 7.89 g. The same Table showed the significant effect
on the average fruit weight due to the interaction of boron and citric. The D»S; treatment gave the highest rate
of 27.67 g, while the DoSy treatment gave the lowest fruit weight rate of 11.78 g. The results of the same Table
also showed a significant increase when jasmonic and citric acid were overlapped, as treatment G»S, was
unique in giving it the highest average fruit weight, which amounted to 11.68 g. In comparison, treatment
GoSo gave the lowest average fruit weight of 7.94 g. As for the tripartite interaction of the search treatments,
the results of Table (5) indicate significant differences, as treatment D>G2S> gave the highest average fruit
weight of 30.00 g, compared to the comparison treatment DoGoSo, which gave the lowest fruit weight rate of
7.00 g.

microele- jasmonic acid (G) citric acid DxG
ments (D) So Si So

Do GO 7.00 8.33 8.33 7.89
Gl 15.67 14.00 15.67 13.78

G2 21.33 17.67 21.33 18.56

D1 Go 14.00 15.67 14.00 15.22
Gy 18.00 18.00 18.00 17.00

G2 23.67 19.67 23.67 21.78

D2 Go 24.00 18.00 24.00 20.00
Gi 29.00 26.00 29.00 26.89

G2 30.00 28.00 30.00 28.67

The effect of microelements

SxD Do 11.78 13.33 15.11 9.14
D, 17.67 17.78 18.56 9.81

D> 23.89 24.00 27.67 10.07

The effect of jasmonic acid
SxG Go 7.94 9.05 9.18 8.73
Gy 9.07 9.40 9.61 9.36
G2 10.10 10.99 11.68 10.93
Citric Acid Effect(S) 10.16 9.82 9.04
LSD 5%
SxGxD SxG SxD GxD S G D
1.73 1.00 1.00 1.00 0.58 0.58 0.58

Table 5: Effect of microelements, jasmonic growth regulator and citric acid and the interaction between them on the average
fruit weight (gm).

Total Yield (kgpalm™): -

The results of Table (6) indicated that the percentage of the total yield was significantly affected as a result of
the injection with microelements, as treatment D> gave the highest content of 36.00 kg palm™!, followed by
treatment D with a significant difference of 34.70 kg. palm™!, while it gave Treatment Dy is the lowest in the
total yield of 30.30 kg. palm™'. It was also found from the results of the same Table that there were significant
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differences in the rate of the total yield as a result of the injection of jasmonic acid, as treatment G> gave the
highest rate of 35.96 kg. palm™!, followed by treatment G at a rate of 34.74 kg palm™!, Whereas, treatment Go
gave the least significant difference, which was 30.30 kgpalm™.

It was also found that the injection of citric acid achieved a significant increase in the total yield rate, as
treatment S» gave the highest rate of 36.30 kg palm™. Then, treatment S; followed with a rate of 34.67 kg.
palm’!, while treatment So gave the lowest rate of 30.04 kg. palm™. The binary interaction between boron and
jasmonic acid positively affected the overall yield; the D>G» treatment showed the highest rate of 40.44 kg
palm’!, compared to the control treatment, which showed the lowest rate of 26.22 kg palm™.

The results of Table (6) showed that the interaction of boron acid with citric acid caused a significant increase
in the rate of the total yield, as the treatment DS, gave the highest rate of 35.44 kg palm™', While the compar-
ison treatment DoSo gave the lowest rate of 24.56 kg palm™. We also note from the results of Table (6) that
the dual interaction of jasmonic acid with citric acid made a significant difference, as the treatment G2S; gave
the highest total yield of 41.67 kg. palm™!, Whereas treatment GoSo gave the least significant difference for the
total yield, which was 26.56 kg palm-1. As for the tripartite interaction of the search treatments, the results of
Table (6) found significant differences, as the treatment D>G2S> gave a higher total yield of 50.33 kgpalm™,
compared to the comparison treatment DoGoSo, which gave the lowest yield rate of 18.00 kgpalm™.

microele-  jasmonic acid (G) citric acid DxG
ments So S1 S

(D)

Do GO 18.00 34.67 26.00 26.22

Gl 31.00 31.67 37.00 33.22

G2 24.67 35.00 34.67 31.44

D1 Go 31.33 35.00 30.00 32.11

Gy 35.67 36.00 36.33 36.00

G2 33.33 34.67 40.00 36.00

D2 Go 30.33 31.00 36.33 32.56

Gy 33.00 36.00 36.00 35.00

G2 33.00 38.00 50.33 40.44

The effect of microelements

SxD Do 24.56 33.78 32.56 30.30

D 33.44 35.22 35.44 34.70

D> 32.11 35.00 32.11 36.00

The effect of jasmonic acid

SxG Go 26.56 33.56 30.78 30.30

Gy 33.22 34.56 36.44 34.74

G2 30.33 35.89 41.67 35.96

Citric Acid Effect(S) 30.04 34.67 36.30
LSD 5 %
DxGxS GxS DxS DxG S G D
7.48 4.31 4.31 4.31 2.49 2.49 2.49

Table 6: Effect of injections with microelements, jasmonic growth regulator and citric acid and the interaction between them
on the total yield (kg).

DISCUSSION
The moral superiority in yield characteristics (diameter, size, weight of the fruit, total yield) of palm fruits
shown in tables (2, 3, 4, 5) is only a result of the role played by the chemical fertilizer consisting of zinc and
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boron in maintaining plant growth and activity through its effect On the physiological functions of trees, es-
pecially the photosynthesis process, which stimulates the plant to absorb water , And the nutrients that the
plant needs in performing its vital processes and giving direct signals to build specific hormones to perform
certain functions of the plant, such as the hormone fluorogen, which is specific to flowers, which accelerates
the maturation of tissues and internal cells and thus pushes trees to form flowers and build different compounds
and proteins and activate the cofactors of enzymes and hormones in building cell walls and transporting Sug-
ars, absorption of major and minor minerals, gathering of various amino acids within plant tissues, and an
increase in the rate of fruit setting, thus increasing the yield of trees '?, . The positive superiority in the
weight, size, diameter and length of the fruit was due to the elements zinc and boron in creating a state of
balance in regulating vital processes and increasing the absorption of mineral elements such as nitrogen, phos-
phorous, potassium, zinc and boron in the leaf, which in turn stimulated cell division and doubling, which led
to an increase in the size of the fruit and the thickness of the pulp And its weight, it may also be due to the
role of the two elements in increasing the ratio of carbohydrates to nitrogen C/N, which positively reflected
on the accumulation of various elements and nutrients in plant tissues '* 1. At the same time, the moral supe-
riority in yield traits may be due to the effect of citric acid, which increases the ability of the plant to carry out
the process of photosynthesis, which helps the plant absorb food. It also has a role in improving the qualities
of fruits 6.

CONCLUSIONS

1 - The injection of micro-elements (iron and boron) showed a positive response in all vegetative growth
characteristics, as well as the percentage of knots and fruit yield in palm trees, especially when treated with
D2 at a level of (40 mg. L-1) under the conditions of the current experiment.

2- Jasmonic acid has a significant role in giving the best growth of trees and increasing the formation of
chemical compounds and mineral elements in the leaves, as well as the other studied characteristics. These
results were achieved when the treatment G2 level (100 pg.1-1).

3- The injection of citric acid led to a significant increase in the vegetative growth and production of trees, as
the treatment (S2) outperformed (1000 mg.L-1).

4 - There is an apparent significant effect on the leaf content of citric jasmonic acid with increased jasmonic
acid injections, as shown by GC-MS Chromatography Mass Spectrometry (Gas).

5- Injection of micro-elements, citric acid, and jasmonic acid together led to a clear increase in all studied
traits, such as vegetative and fruit growth, average of (the diameter, length, size, weight of the fruit, and the
total yield).
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	INTRODUCTION
	The date palm (Phoenix dactylifera L.) belongs to the order Palmae and the family Palmaceae. This includes different types of palms, the most important of which is the date palm, which is widely cultivated in tropical, semi-tropical and subtropical re...
	The method of injecting elements into tree trunks is directly and immediately available to the tree, especially one that lacks these elements. Therefore, it works to reduce the symptoms of deficiency of these elements and improve the growth of the tre...
	This technique of fertilization is of little use. However, it is more practiced in the control of pests and diseases, and it is recommended to use it when fertilization methods on the soil or the leaves do not yield sufficient results. Therefore, its ...
	6 found significant differences in injecting Musa trees and Grand Naine with different concentrations of organic fertilizers. The two concentrations gave 75% and 100% on the highest results in each of the areas of one leaf, the total area of the leave...
	7 that inject some nutrients into the trunks of Valencia orange trees at a concentration of 2.5 ml. L-1 led to significant differences, as the treatment Ca=0.7% was significantly superior to the total yield, acidity and K concentration, While the trea...
	Ten explained that when spraying date palm offshoots of Al-Barhi and Al-Sayer cultivars with citric acid in order to reduce soil salinity at a concentration of 500 and 1000 mg L-1, the concentration gave 500 mgL-1 significant increase in the leaves co...
	11 showed that injecting FeSO4 solution into the trunks of date palm trees at a concentration of 2.5 g L-1 gave the highest fruit yield, weight and size.
	Plant growth regulators are influential in stimulating the physiological processes necessary for plant growth and development, including jasmonic acid. This stress hormone consists of linolenic fatty acid and plays a key role in stress resistance.
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	1 - The injection of micro-elements (iron and boron) showed a positive response in all vegetative growth characteristics, as well as the percentage of knots and fruit yield in palm trees, especially when treated with D2 at a level of (40 mg. L-1) unde...
	2- Jasmonic acid has a significant role in giving the best growth of trees and increasing the formation of chemical compounds and mineral elements in the leaves, as well as the other studied characteristics. These results were achieved when the treatm...
	3- The injection of citric acid led to a significant increase in the vegetative growth and production of trees, as the treatment (S2) outperformed (1000 mg.L-1).
	4 - There is an apparent significant effect on the leaf content of citric jasmonic acid with increased jasmonic acid injections, as shown by GC-MS Chromatography Mass Spectrometry (Gas).
	5- Injection of micro-elements, citric acid, and jasmonic acid together led to a clear increase in all studied traits, such as vegetative and fruit growth, average of (the diameter, length, size, weight of the fruit, and the total yield).
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