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Abstract  

The research conducted in a private orchard in Basrah Governorate In the Abu Al-Khasib 

area, selecting 36 jujube trees age 8years old It is irrigated using drip irrigation,five fruits 

were taken for each experimental unit. from the two cultivars, Tofahe and Zytone, for the 

agricultural season 2024-2025.The study included two factors: the first is cultivar factor,as the 

Tofahe and the Zytone were selected. The second factor was bio-stimulant first one BioHealth 

at two levels (0 and 5 mg L
-1

) and Soli Organic at two levels (0 and 5 mg L
-1

).aqueous 

solutions of bio-stimulants were sprayed three times before the flowering period, with 

intervals of three weeks between one spraying and the next. The results of the study 

demonstrated how the jujube tree cultivar significantly affected the anatomical indicators; the 

Tofahe cultivar was superior to the Zytone cultivar in the thickness of the epidermis, sub-

epidermis, and mesocarp layer thickness (31.66, 153.67, and 586.89 µm), respectively, and 

that the use of bio-stimulants improved the anatomical indicators of the jujube tree fruits. The 

Soli Organic treatment 5 mg L
-1

 was significantly superior to the BioHealth treatment and the 

comparison treatment, in the highest rate of epidermis thickness,sub-epidermis, and mesocarp 

layer thickness (31.15, 153.85, and 547.45 µm), respectively. The interaction between the 

Tofahe cultivar and the bio-stimulant Soli Organic 5 mg L
-1

 also gave the highest rates of 

thickness of the epidermis and sub-epidermis layer, and epidermis and mesocarp layer 

thickness. 
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Introduction 

The jujube plant, Zizphus mauritiana 

Lam. belongs to the Rhamnaceae family 

that includes three genera,the most 

important of which is the genus. Zizphus, 

which includes 170 species of evergreen 

trees and shrubs. Its cultivation is 

widespread in tropical and subtropical 

regions, where the two species Z. 

mauritiana and Z. jujuba are considered 

the most important from an economic 

standpoint (17). The cultivation of species 

belonging to the genus Ziziphus is 

increasing in Iraq, where the climate is 

warm, due to their importance in all 

aspects, especially medical ones, including 

that the aqueous and alcoholic extracts 

contain all the bioactive compounds that 

have been detected, except for the resinous 

compounds and furocoumarins in the 

aqueous extract and the resins in the 

alcoholic extract (13). It is believed that 

the original homeland of jujube is Southern 

Europe, the Himalayas, and Northern 

China, and its cultivation is widespread in 

North Africa, Sudan, the Arabian 

Peninsula, Iraq, and the Emirates (12). 
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Although jujube trees are considered salt-

tolerant fruit trees, as the extent of jujube 

trees tolerance to salinity greatly exceeds 

that of many other fruit trees, their 

productivity decreases with increasing 

salinity in the area where the roots spread, 

and their productivity decreases under 

extreme environmental conditions such as 

drought (8). The salinity of the soil and 

irrigation water hinders the absorption of 

some nutrients by the plant, and thus its 

need to add nutrients in larger 

quantities(16). 

  Bio-stimulants have gained importance 

under sustainable agricultural systems as a 

result of their use in activating many 

physiological processes that improve 

nutrient use efficiency, improve plant 

growth, and reduce fertilizer consumption. 

The results of the statistical analysis 

showed that there was a significant effect 

of the foliar spraying on the plant growth 

and yield characteristics such as plant 

height, stem diameter, number of leaves, 

leaf area, and yields (19). There are many 

bio-stimulants that have the ability to 

counter the negative effects of biotic and 

abiotic stress factors, and they also work to 

improve quality and yield by causing the 

plant's physiological functions to be active. 

These substances may promote plant 

development by enhancing nutrient 

absorption in a manner akin to that of plant 

hormones like auxins. They also endeavor 

to enhance the leaves' ability to produce 

more chlorophyll and to accumulate more 

nutrients. It may contain many active 

substances, which can be presented in very 

low concentrations, sometimes below the 

levels that can be detected with available 

techniques. Nevertheless, they can produce 

powerful biological effects (20). Bio-

stimulants are organic plant extracts such 

as marine algae extracts and amino acids. 

They contain a wide range of biologically 

active compounds. These compounds are 

usually able to improve the efficiency of 

using nutrients within the plant and 

improve the ability to confront stress 

conditions, whether biological or 

inanimate. According to the study, it may 

also improve the plant's ability to absorb 

nutrients because it serves as a conduit for 

nutrient delivery and stimulates the 

expansion of the root system. The jujube 

tree cultivar has a notable impact on the 

anatomical indicators (2). 

It has been proven through most recent 

studies that the use of chemical fertilizers 

in high concentrations and in large doses 

causes increased pollution and health 

damage to humans and animals. Therefore, 

it was necessary to search for natural 

alternatives that can be used to feed plants 

that are safer for the environment, humans, 

and animals (4). This resulted in obtaining 

a good amount of fiber.(gasson) at a 

concentration of 3ml L
-1

, a significant 

increase in plant height, main diameter, 

leaf area, number of main branches, fresh 

and dry weight of leaves, and percentage 

of dry matter of leaves. As for spraying 

with a dry dryer at a concentration of 6g L
-

1
 LED, it significantly increased in all due 

to the vegetative study. It interferes 

between the sip exchanges with the fibers 

(gasson) at a concentration of 3ml L
-1

 and 

diluted to a concentration of 6g L
-1

, so the 

optical concentration increases the effect of 

plants on the height and diameter of the 

main leaves and leaves, number of 

branches, fresh and dry weight of leaves, 

and percentage of dry matter (16). 

Therefore, This study was done to 

determine the effect of biostimulants.as an 

alternative to chemical fertilizers and their 

effect on some anatomical indicators of 

jujube fruits. 

Materials and Methods 

The research conducted in a private 

orchard in Basrah Governorate In the Abu 

Al-Khasib area, served as the study's site, 

where 36 jujube trees It is irrigated using drip 

irrigation.five fruits were taken for each 

experimental unit were selected and were 

homogeneous in terms of vegetative 

growth strength and age 8years old.Service 
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operations were conducted for all the study 

trees.The study included two factors: 

The first factor (cultivar): The study was 

conducted on two types of jujube trees: 

Zytone and Tofahe trees. 

The second factor (bio-stimulants): This 

factor includes the use of bio-stimulants 

BioHealth (an organic fertilizer consisting 

of 75% humic acid, 5% seaweed extracts, 

Trichoderma fungus, and Bacillus bacteria 

10%) at two levels (0 and 5 mg L
-1

) and 

Soli Organic (an organic fertilizer 

consisting of 0.7% gibberellin and 

naphthalene acetic acid 0.5%). and glycine 

40%) at two levels (0 and 5 mg L
-1

) in 

addition to the control treatment (without 

addition).Aqueous solutions of the bio-

stimulants were sprayed using a diffuser 

three times before the flowering period, 

between one spraying and another for three 

weeks. The spraying was done early in the 

morning until the leaves were completely 

wet, and the control treatment was sprayed 

with distilled water only. Service 

operations were carried out for the plants, 

including irrigation and weeding for all 

treatments. 

Anatomical Indicators of fruits 

Anatomical sections of the fruits 

were prepared when the fruits began to 

discolor using the paraffin technique, 

based on the technique described in (5), 

which uses both solid and melted paraffin 

wax to create permanent tissue slices. and 

the samples were then buried in paraffin 

wax at a temperature of 58°C. After that, 

the specimens were cut with a Rotary 

Microtome to a thickness of 10 

micrometers, mounted on slides, stained 

with Safranin, & placed in Fast green. 

stain, then mounted with the addition of 

drops of DPX and covered. the slides were 

studied and measurements were taken in 

micrometers (µm)using the ocular 

micrometer in an Olympus light 

microscope equipped with a camera 

connected to a computer. 

Statistical analysis 

The factorial experiment with two 

components and three replications was 

designed with a randomized complete 

block design (RCBD). There were 24 trees 

in the experiment, and the factor 

coefficients were allocated at random 

among them. An analysis of variance was 

used to examine the data and make sure 

that there were substantial differences 

between the attributes. The results were 

analyzed using analysis of variance 

(ANOVA) to confirm the presence of 

significant differences between the studied 

traits using the GenStat statistical software. 

Means were also analyzed, and 

significance was tested using the least 

significant difference (L.S.D) test at a 

probability level of 0.05 (10). 

Results and Discussion 

The thickness of the cuticle layer 

The statistical analysis's findings, 

which are displayed in Table (1) and 

Figures (1 and 2), demonstrated how bio-

stimulants and cultivar affected the jujube 

fruits' glycolytic layer thickness. As was 

the case with stimulants, the Zytone 

cultivar outperformed the Tofahe cultivar 

by a large margin, recording the greatest 

rate of 8.08 μm while the latter recorded 

The lowest rate is 5.59 μm. Vitality 

influenced the thickness of the cuticle 

layer, with the comparison treatment 

recording the highest value of 8.79μm and 

the Soli Organic 5 mg L
-1

 treatment 

recording the lowest value of 4.67μm. The 

comparison treatment was considerably 

superior to the other treatments.Regarding 

the relationship between the bio-stimulant 

component and the cultivar factor, the 

relationship of interaction between the 

Zytone cultivar and the comparison 

treatment recorded the highest rates of 

cuticle layer thickness, reaching 10.25 µm, 

while the Tofahe cultivar and the bio-

stimulant Soli Organic 5 mg L
-1

 recorded 

the lowest rates, reaching 3.68 µm, having 

a notable distinction from the other 

exchanges.
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Table (1) Effect of cultivar and bio-stimulants on the thickness of the cuticle layer of 

jujube fruits (mµ) 

Thickness of epidermis layer 

Table (2) and Figure (F21) present the 

study's findings, which demonstrate how 

bio-stimulants and cultivar affect the 

thickness of the epidermis layer. The 

Tofahe cultivar outperformed the Zytone 

cultivar by a significant margin, recording 

The highest rate at 31.66 mµ, while the 

Zytone cultivar was the lowest rate of 

31.66 mµ. 23.59. The bio-stimulants 

exhibited a noteworthy impact on the 

thickness of the epidermis layer. 

Specifically, the Soli Organic 5 mg L
-1

 

treatment demonstrated a substantially 

higher rate of epidermal layer thickness, 

 measuring 31.15 mµ, with a significant 

difference from the other interactions as in 

contrast to the treatment under control, 

which had the lowest likelihood of a 

substantial difference.23.99 mµ. 

Regarding the interaction between the 

cultivar factor and the bio-stimulant factor, 

the Zytone cultivar and The comparison 

treatment had the lowest rate of epidermis 

layer thickness,amounting to 20.32 mµ, 

while the Tofahe cultivar and the bio-

stimulant Soli Organic 5 mg L
-1

 recorded 

the highest rate of 35.11 mµ, having by 

which a notable distinction from the 

remaining exchanges.

 

 

 

 

 

 

 

 

Cultivar 

Bio-stimulants 

Cultivar  

effect rate 
Control 

 (0  mg L
-1

) 

BioHealth 

( 5 mg L
-1

) 

Soli Organic 

( 5 mg L
-1

) 

Tofahe 23.7 8325 .3.5 5.59 

Zytone 52378 53.8 83.. 8.08 

Effect rate of bio-

stimulants 
8.79 7.06 4.67  

R.L.S.D. 

 
cultivar   7357  =  bio-stimulants  =  5355   =  To overlap  .375  
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Table (2) Effect of cultivar and bio-stimulants on the thickness of the epidermal layer of 

jujube fruits (mµ) 

Thickness of subcutaneous layer 

The study findings, which are 

displayed in Table (3) and Figure (F21), 

demonstrated how bio-stimulants and 

cultivar affected the thickness of the sub 

epidermal layer. The Tofahe cultivar 

outperformed the Zytone cultivar by a 

significant margin, recording The highest 

rate of 153.67 mµ, while the Zytone 

cultivar got the lowest rate. 153.67 mµ. 

128.56. The bio-stimulants exhibited a 

noteworthy impact on the thickness of the 

epidermis layer. Specifically, the Soli 

Organic 5 mg L
-1

 treatment demonstrated a 

substantially higher rate of epidermal layer 

thickness, measuring 153.85 mµ, in 

contrast to the treatment under control, 

which had the lowest rate 128.88 mµ. 

In terms of the interaction between the 

cultivar factor and the bio-stimulant factor, 

the Zytone cultivar and the comparison 

treatment recorded the lowest rates of skin 

layer thickness, amounting to 119.78 mµ. 

On the other hand, the Tofahe cultivar and 

the bio-stimulant Soli Organic 5 mg L
-1

 

recorded the highest rate, amounting to 

168.13 mµ, which is considered a notable 

distinction from the remaining exchanges.

 

 

 

 

 

 

 

Cultivar 

Bio-stimulants 

Cultivar  

effect rate 
Control 

 (0  mg L
-1

) 

BioHealth 

( 5 mg L
-1

) 

Soli Organic 

( 5 mg L
-1

) 

Tofahe 723.8 .737. .8355 31.66 

Zytone 723.7 7.372 72355 23.59 

Effect rate of bio-

stimulants 
23.99 27.75 31.15  

R.L.S.D. 

 
cultivar  .355  =   bio-stimulants  .35.  =   To overlap=  83.7  
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Table (3) Effect of cultivar and bio-stimulants on the thickness of the endocarp layer of 

jujube fruits (mµ) 

 

 

 

Diameter of stone cells 

The Zytone cultivar outperformed The 

Tofahe cultivar was the highest rate at 

22.41 mµ, while the lowest rate was also 

22.41 mµ.The study's results are displayed 

in Table 4 and Plate(F21),illustrating the 

impact of cultivar and bio-stimulants on 

the diameter of stone cells. 18.34 

 The diameter of the stone cells was also 

considerably influenced by the bio-

stimulants. The Soli Organic 5 mg L
-1

 

treatment demonstrated a significantly 

higher rate of stone cell diameter, 

measuring 24.51 mµ, while the control 

treatment recorded the lowest rate, 

measuring 16.40 mµ. 

The Zytone cultivar and the bio-stimulant 

Soli Organic 5 mg L
-1

 recorded the highest 

rate of stone cell diameter, amounting to 

26.44 mµ, with a significant difference 

from the other interactions. The Tofahe 

cultivar and the comparison treatment 

recorded the lowest rates, amounting to 

14.35 mµ. These results represent the 

interaction between the cultivar factor and 

the bio-stimulant factor. 

 

 

 

 

 

 

Cultivar 

Bio-stimulants 

Cultivar  

effect rate 
Control 

 (0  mg L
-1

) 

BioHealth 

( 5 mg L
-1

) 

Soli Organic 

( 5 mg L
-1

) 

Tofahe 5.2395 588359 5.535. 153.62 

Zytone 559325 57.3.8 5.938. 128.56 

Effect rate of bio-

stimulants 
128.88 140.62 153.85  

R.L.S.D. 

 
cultivar   9388 =  bio-stimulants   =538. =  To overlap=  5837.  



Euphrates Journal of Agricultural Science-18 (1):2060-2071, (Mar.2026)           AL-Rabea'a 

 

0200 
 

Table (4) Effect of cultivar and bio-stimulants on the diameter of the stone cells of 

Jujube fruits (mµ) 

Diameter of tannin cells 

The impact of cultivar and bio-stimulants 

on the width of the tannin cells in Jujube 

fruits was demonstrated by the statistical 

analysis results displayed in Table 5 and 

Figures 1 and 2. The Zytone cultivar 

outperformed the Tofahe cultivar by a 

substantial margin, recording the highest 

rate of 24.02 µm. The bio-stimulants and 

the Tofahe cultivar had the lowest rate of 

20.04 µm. The diameter of tannin cells was 

considerably influenced by BioHealth The 

control treatment was a value of 27.01µm, 

more than the other treatments, while the 

Soli Organic 5 mg L
-1

 treatment got the 

lowest value of 17.64µm. The Tofahe 

cultivar and the bio-stimulant Soli Organic 

5 mg L
-1

 recorded the lowest tannin cell 

diameter rate (15.36 µm), which differed 

significantly from the other interactions. In 

contrast, the Zytone cultivar and the 

control treatment recorded the highest 

tannin cell diameter rates, coming in at 

28.58µm. 

 

 

 

 

 

 

 

 

 

Cultivar 

Bio-stimulants 

Cultivar  

effect rate 
Control 

 (0  mg L
-1

) 

BioHealth 

( 5 mg L
-1

) 

Soli Organic 

( 5 mg L
-1

) 

Tofahe 583.8 55355 77382 18.34 

Zytone 55388 773.8 7.388 22.41 

Effect rate of bio-

stimulants 
16.40 20.23 24.51  

R.L.S.D. 

 
cultivar   =735. =   Bio-stimulants  =738. =  To overlap=  .3..  
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Table (5) Effect of cultivar and bio-stimulants on the diameter of the tannin cells of 

Jujube fruits (mµ) 

 

Thickness of the mesocarp layer 

The study findings, which are 

displayed in Table (6) and Figure (F21), 

demonstrated how bio-stimulants and 

cultivar affected the thickness of the 

mesocarp layer. The Tofahe cultivar 

outperformed the Zytone cultivar by a 

significant margin, recording The highest 

rate of 586.89 mµ, while the Zytone 

cultivar recorded the lowest rate of 381.20 

mµ. The Soli Organic 5 mg L-1 treatment 

saw a significantly higher rate of mesocarp 

layer thickness (547.45 mµ) than the 

treatmentA(410.17mµ).This indicates that 

the bio-stimulants had a considerable 

impact on the epidermis layer thickness as 

well. 

Regarding the interaction between 

the cultivar factor and the bio-stimulant 

factor, the Zytone cultivar and The control 

treatment recorded the lowest rate of 

mesocarp layer thickness, amounting at 

300.00 mµ, while the Tofahe cultivar and 

the bio-stimulant Soli Organic 5 mg L
-1

 

recorded the highest rate, amounting to 

650.67 mµ, having a notable distinction 

from the remaining exchanges. 

 

 

 

 

 

 

 

 

Cultivar 

Bio-stimulants 

Cultivar  

effect rate 
Control 

 (0  mg L
-1

) 

BioHealth 

( 5 mg L
-1

) 

Soli Organic 

( 5 mg L
-1

) 

Tofahe 7838. 19.33 583.. 20.04 

Zytone 75385 7.38. 59395 24.02 

Effect rate of bio-

stimulants 
27.01 21.45 17.64  

R.L.S.D. 

 
cultivar  73.8  =   Bio-stimulants  7377 =  To overlap=  .355  
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Table (6) Effect of cultivar and bio-stimulants on the thickness of the mesocarp layer of 

Jujube fruits (mµ) 

 

When compared to adding fertilizer 

to plants from the ground, foliar feeding 

results in a higher nutrient uptake and less 

pollution to the environment, making it the 

best method of fertilizing. Comparing 

foliar feeding to other techniques of 

fertilization, it is also thought to be the 

most cost-effective and efficient technique 

(14&7). 

The present study's results indicate 

that bio-stimulants have a noteworthy 

impact on enhancing the anatomical 

features of Jujube plants' fruits. This could 

be because the bio-stimulants BioHealth 

and Soli Organic 5mg L
-1

 work together to 

improve the growth environment of the 

trees; they also increase cell division 

activity, which is reflected in the 

anatomical features of the fruits. The 

concentration of readily available nutrients 

in the soil rises in response to an increase 

in additional bio-stimulants, which boosts 

plant uptake of those nutrients. Fruits' 

improved anatomical features may have 

resulted from the use of fertilizers, which 

may have increased the growth of roots 

and leaves (11). 

According to (21), these chemicals 

have a hormonal influence because they 

alter the cell wall and protoplasm, leading 

to fast cell division and development. 

Utilizing bio-stimulants promotes the 

growth of chlorophyll, aids in the synthesis 

process, and boosts the accumulation of 

carbohydrates, amino acids, and enzymes. 

Through an increase in the dry and moist 

weight as well as lateral root branches, 

photosynthesis also strengthens the growth 

of the root group. Additionally, it helps the 

plant absorb more nutrients (15). 

Bio-stimulants also play an important role 

in activating many enzymes. In addition to 

their importance in producing the plant 

hormone (IAA) Indol acetic acid, they're 

necessary for the expansion and elongation 

of cells (9) and thus improving the 

anatomical indicators of fruits. It was 

found (3) that spraying with salicylic acid 

at a concentration of 200 mg L
-1

 on Tofahe 

Jujube trees led to a significant increase in 

all vegetative and fruiting indicators, and 

this is consistent with what was found by 

(18) on the Tofahe Jujube tree. 

The role of these bio-stimulants in 

vegetative growth may explain the reason 

fruits' anatomical indicators are improving. 

Growth stimulants contain manganese, 

which is vital photosynthesis and the 

formation of chlorophyll molecules, amino 

acids, and proteins, plus potassium and 

zinc. Potassium and calcium set cells 

osmotic potential, more plant resistance to 

salt stress conditions (1). This activity 

leads a greater accumulation of nutrients 

such as sugars, proteins, acids, and water 

in the expanded cells, increasing the 

weight of the seed, flesh, length, and 

diameter of the fruit. As so, it assisted in 

cultivar 

Bio-stimulants 
cultivar  

effect rate Control 

 (0  mg L
-1

) 

BioHealth 

( 5 mg L
-1

) 

Soli Organic 

( 5 mg L
-1

) 

Tofahe 8723.8 8593.2 .823.2 586.89 

Zytone .22322 .993.5 88837. 381.20 

Effect rate of bio-

stimulants 
410.17 494.53 547.45  

R.L.S.D. 

 
cultivar  783.9 =  Bio-stimulants=  7.3.8  To overlap=  .5385  
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the weight and size of the fruit. This is 

involved in the synthesis of most 

compounds, including chlorophyll and 

amino acids, which are the basic elements 

of proteins and enzymes. As such, it is 

involved in all steps of protoplasmic 

reactions, photosynthesis, and growth. It is 

also an enzymatic aid. Nicotinamide 

Adenine Dinucleotide Phosphate (NADP+) 

and its role in hormone levels play an 

important role in elongating and increasing 

the size of cells (6).

 

 

 

 

 

 

 

 

Toffahy cultivar                                                                    Tofahe cultivar + BioHealth 

  

Figure (1) The effect of cultivar and bio-stimulants on some anatomical Indicators of Jujube fruits   (

82x ) m µ  722  

Cu =cuticle- Epi=epidermis - hyp=hypodermis- Sc= Sclereides cell- Ta= Tannin cell- Meso= Mesocarp 

 

 

 

 

 

 

Toffahy cultivar + Soli Organic                                                         Zytone cultivar + BioHealth 

 

 

 

Zytony cultivar + Soli Organic                                                       

 Figure (2) The effect of cultivar and bio-stimulants on some anatomical Indicators of Jujube fruits   (

04x ) m µ  044  

Cu =cuticle- Epi=epidermis - hyp=hypodermis- Sc= Sclereides cell- Ta= Tannin cell- Meso= Mesocarp 
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Conclusion 

The results of the study demonstrated that 
the Jujube tree cultivar had a significant effect 
on the anatomical indicators. The Tofahe 
cultivar was superior to the Zytone cultivar in 
the thickness of the epidermis, sub epidermis, 
and mesocarp layer thickness and the use of 
bio-stimulants improved the anatomical 
indicators of the Jujube tree fruits. The Soli 
Organic 5 mg L-1 treatment was significantly 
superior to the BioHealth 5 mg L-1 treatment 
and the control treatment, and recorded the 
highest rate of thickness of the epidermis, sub 
epidermis, and mesocarp layer thickness, and 
sub epidermis layer: Epidermis and mesocarp 

layer thickness.The interaction between the 

Tofahe cultivar and the bio-stimulant Soli 

Organic 5 mg L
-1

 also gave the highest 

rates of thickness of the epidermis and sub-

epidermis layer, and epidermis and 

mesocarp layer thickness. 

References 

1.Abdul, A. M., Altemimy, I. H. H., & Altemimy. 

H. M. A. (2020) Evaluation of the effect of 

Nano-fertilization and disper osmotic in 

treating the salinity of irrigation water on the 

chemical and mineral properties of date 

palm (Phoenix dactylifera L. Basrah Journal 

of Agricultural Sciences, 33(1), 68-88. 

https://doi.org/10.37077/25200860.2020.33.

1.06  

2.Al-Allaf, Iyad Hani Ismail (2012). The 

effect of adding urea and humic acid 

on the growth of Alenki minimum 

seed seedlings. Mesopotamia 

Agriculture Journal, 31-22: (4) 40. 

3.Al-Assadi, Mufid Dhaher (2018). A 

study of the phenotypic, chemical 

and molecular characterization of 

some Jujube varieties Ziziphus spp 

and the response of the Tofahe 

cultivar to spraying with salicylic 

acid and tryptophan in some 

vegetative and fruiting traits. 

Master’s thesis. Department of 

Horticulture and Landscape 

Engineering, College of Agriculture, 

University of Basra. 

4.Allen, V. B. and J. P. David (2006). 

Handbook of plant nutrition. Taylor 

& Francis Group. 

5.Al-Najjar, Muhammad Abdel-Amir 

Hassan and Al-Ibrahimi, Mahmoud 

Shaker Abdel-Wahed and Al-

Ibrasim, and Sun Fawzi Fadel 

(2021). Laboratory Manual, 

Laboratory Analysis Guide for 

Postgraduate and Undergraduate 

Students. Enheduanna House for 

Printing, Publishing and Distribution. 

Iraq. 223 p. 

6.Al-Sahhaf, Fadel Hussein (1989). 

Farming systems without the use of 

soil. University of Baghdad - House 

of Wisdom - Higher Education Press 

- Mosul - Iraq. 

7.Al-Shater, Muhammad Saeed, and 

Akram Muhammad Al-Balkhi 

(2010). Soil fertility and fertilization. 

Al-Rawda Press, Damascus 

University Publications, College of 

Agriculture, Syria. 

8.Al-Taha, Ali Hussein and Tain, Dhia 

Ahmed (2011). A comparative study 

of the growth and maturity of date 

palm fruits, the Shuwaithi cultivar, 

grown in the Basra and Dhi Qar 

regions. Studies, Basra Agricultural 

Sciences 38(2,1): 1-12. 

 9.Awad , M . M . and. Atawia , R. A . 

(1995) .  Effect  of  foliar  sprays 

with some  micronutrients  on “ Le-

Conte  “ pear  trees . I : Tree  growth  

and  leaf  mineral   content . Annals  

Agric. Sci., 40(1) : 359 – 367   

10.Bashir, Saad Zaghloul (2003). Your 

guide to the statistical program 

SPSS. Tenth edition. Arab Institute 

for Training and Research in 

Statistics. 159-170. 

11.Chen Y.; Nobili, M. and Aviad, T. 

(2004). Stimulatory effect of humic 

substances on plant growth in: 



Euphrates Journal of Agricultural Science-18 (1):2060-2071, (Mar.2026)           AL-Rabea'a 

 

0222 
 

Magdoft F. Ray R. (eds): Soil 

OrganicMatter in Sustainable 

Agriculture. CRC Press. 

Washington2(23):130-142. 

12.Chen,Q.;Bi.J.;Wu,X.;Yi,J.;Zhou.L.and 

Zhou,Y.(2015).Drying Kinetics and 

Quality attributes of jujube slices 

dried by hot-air and shortand 

medium-wave infrared radiation 

LWT-Food Science and 

technology.64:759-766.  

13.Dahri, Jabbar Nehme and Najwa 

Muhammad Jamil Ali Abu Majdad 

and Afaq Mahdi Jabr (2007). 

Evaluation of the antimicrobial 

activity of aqueous and alcoholic 

extracts of Jujube leaves, Ziziphus 

spina- christi (L)Desf.. Basra Journal 

of Science, 25(1).1-16. 

14.Eibner, R. (1986). Foliar fertilization 

importance and prospect in 

cropproduction in foliar fertilization 

Proc. 1st . int. symp. on 

FoliarFertilization Berline. March. 

1985. Edited by Alexander. 

Kluwer.Acad Publisher. 

15.Hartwigson,I.A.and 

M.R.Evans(2000).Humic acid seed 

and substrate treaments promote 

seedling root development 

Horticulture Science.35(7) : 1231-

1233. 

16.Ikbal I. Salih1, Fatima A. Hasan & 

Khawla H. Mohammed.2020. Effect 

of Spraying of Organic Fertilizers 

(ALGAZON) and Dry Yeast Extract 

on some Vegetative Parameters and 

the Yield of Volatile Oil and its 

Qualities of Myrtus (Myrtus 

communis L.) Basrah J. Agric. Sci., 

33(2): 95-105. 

17.Islam,M.B.and Simmons,M.P.(2006).A 

Thorny Dilemma: Testing alternative 

intrageneric classification within 

Ziziphus. Systematic Botany 31:826-

842. 

18.Jumaa, Farouk Farag, and Muhammad 

Ali Zein (2014). The effect of 

spraying salicylic acid and foliar 

nutrients on the vegetative traits of 

seedlings of Jujube Tofahe cultivar. 

Karbala Journal of Agricultural 

Sciences, (1)2. 76-93. 

19.Majed H.Alheidary,Madyan S.AL-

Shaheen & Sundus A. AL-

Abdullah,2020. The Role of 

Sprayer`s Characteristics and Foliar 

Spraying for Improving the Maize 

Growth and Yield. Basrah J. Agric. 

Sci., 33(2): 182-195. 

20.Musalat, Muwaffaq Mizban and Omar 

Hashim Musleh (2015). Basics in 

organic farming. Department of 

Horticulture and Landscape 

Engineering - College of Agriculture 

- Anbar University, page 149. 

21.Samavat, S. and Malakoti, M. (2005). 

Necessity of produce and utilization 

of organic acids for increase of 

quality and quantiy of agricultural 

products. Sana publisher. Tehran. In 

Persian with English Summery. 

 


