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ABSTRACT 
 

The present study during seasons in 2022 to study the extracts effect of moringa (Moringa oleifera) leaves at (2-, 

4-, and 6-ml l-1), garlic (Allium sativum) cloves (5, 10, and 15 ml l-1), and turmeric (Curcuma longa) at (5, 10, 

and 15 ml l-1) sprayers on Salakhani pomegranate. Thirty uniform trees were selected, and each tree was 

considered as an experimental unit using a randomized complete block design (RCBD) with three replicates. The 

results showed that spraying pomegranate trees with moringa leaves extract with 2 and 6 ml l-1 and all doses of 

turmeric extract significantly increased surface area and dry weight of leaf, except 6-ml L-1 and 15 ml l-1 of 

morenga leaves extract of turmeric extract increased leaf dry weight non-significantly compared to the control. As 

well as all garlic clove extract levels increased the surface area and dry weight of the leaf significantly compared 

to the control. Moreover, all plant extract treatments were effective in increasing the number of fruits and yield 

per tree compared to the control. Additionally, most plant extract treatments improved all chemical parameters 

including total soluble solids, titratable acidity, pH, total sugar, and anthocyanin content as compared to the control. 

 

Keywords: Chemical parameters, leaves dry weight, moringa leaves extract, garlic extracts, turmeric extracts, yield.

INTRODUCTION 

Pomegranate (Punica granatum L.) is a major tree 

widely planted in Kurdistan-Iraq. It belongs to the 

Lythraceae family and it is native return to Iran (Chater, 

2017; Tehranifar et al., 2010). The pomegranate tree is 

extremely distributed in both tropical and subtropical 

regions (Parvizi et al., 2015). It is considered a tolerant 

tree to drought, salt, and diseases; thus, it can be 

cultivated as an alternative plant in countries suffering 

from plant diseases and climatic issues (Chater et al., 

2018). 

Previous studies have proven that foliar spraying with 

moringa leaves extract is very useful for enhancing yield, 

and fruit quality, and delays fruit aging (Nasir et al., 2016; 

Phiri & Mbewe, 2010). In addition, it increases the ability 

of crops to resist antagonistic climatic conditions (Chang 

et al., 2007). Moreover, Taha & Aljabary, (2022) reported 

that spraying with moringa leaves extract significantly 

increased the fruit moisture content, total soluble solids, 

total soluble solids/titratable acidity (TSS/TA) ratio, 

glucose, fructose, vitamin C, and pH in fig trees. 
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Garlic extract contains more than 200 chemical 

compounds, enzymes, and some important volatiles such 

as Allicin which gives garlic its antibiotic properties (Al-

Hadethi et al., 2016). Its high contents of volatile and 

sulfur compounds put both at the top due to the real and 

essential roles they play in the fruiting process in different 

trees (Bruneton, 2001). Garlic also contains minerals, 

vitamins, ascorbic acid, flavonoids, and iodine (Al-

Hadethi et al., 2016). Also, garlic contains 17 amino 

acids, which eight of which are essential. The effect of 

garlic extract on leaf mineral content has been studied by 

El-Sharony et al. (2015) and Abd El–Hamied and El-

Amary (2015), which showed that garlic extract caused 

an increase in the nutrition status of mango and pear. 

Additionally, Taha & Aljabary, (2022) reported that fig 

trees sprayed with garlic clove improved fruit quality. 

Turmeric is an herbaceous perennial plant. The 

turmeric rhizome contains 2 to 9 % of curcuminoids that 

contain about 60% curcumin that releases vanillin, 

turmeric extract which is rich in carbohydrates (50 % 

starch), arabinogalactan, potassium salt, essential oils, 

and pigments, turmeric is also known for its anti-oxidant, 

anti-microbial, and anti-inflammatory properties (Al-

Hadethi et al., 2016). Curcumin has a free radical 

scavenger activity namely hydroxyl radical that is 

responsible for protecting DNA from damage and 

inhibiting lipid peroxidation (Srimal, 1997; Alonso, 

2004). Various studies showed that the foliar spraying 

with turmeric extracts significantly increases leaf N, P, 

and K contents, in mango (Ahmed et al.,  2014) and in 

peach (Al-Hadethi & Al-Kubaisy, 2015). 

In Halabja City, pomegranate cultivation is increased, 

especially the Salakhani cultivar. This is mainly due to the 

suitable climate for pomegranate farming and the demand 

for pomegranate fruits. Pomegranate has many beneficial 

health characteristics because it is rich in phenolic 

compounds, involving phenolic acids, flavonoids 

(anthocyanins), condensed tannins (proanthocyanidins), 

and hydrolyzable tannins (gallotannins and ellagitannins) 

(Li et al., 2015; Mphahlele et al., 2016). Additionally, 

Halabja is famous for pomegranate concentrated juice 

production, which is used with salad and most traditional 

dishes. The previous studies (Abdulrahman et al., 2021; 

Al-Jabary, 2007) reported that Salakhani pomegranate 

consists of 50-65% of arils (the edible part) and about 49-

54% juice of the total fruit weight with a sour-sweet taste. 

The aim of this study is to determine the impact of 

spraying moringa leaves extract, garlic, and turmeric on 

the growth, fruit quality, and yield of Salakhani 

pomegranate. 

 

Materials and Methods 

The current study was conducted in 2022 seasons on 

Salakhani pomegranate grown in a private orchard 

located in Halabja Governorate, Iraq. The trees were 15 

years old and spaced 2.5×3 meters apart. The trees were 

irrigated with a drip irrigation system. Thirty uniform 

healthy trees were selected in this study. The selected 

trees were uniform in vigor and with no visual 

insufficiency symptoms, Ten different foliar application 

treatments were used as follows: (i) control (spraying 

water), (ii) three moringa leaves extract treatments with 

2, 4, and 6 ml l-1 symbolized MLE1, MLE2, and MLE3, 

respectively, three garlic cloves extract treatments with 5, 

10, and 15 ml l-1 symbolized GCE1, GCE2, and GCE3, 

respectively, and (iv) three turmeric extract treatments 

with 5, 10, and 15 ml l-1 symbolized TE1, TE2, and TE3, 

respectively.  

 

Preparation of plant extracts. 

Preparation of moringa leaves and turmeric 

extract 

Two hundred and fifty grams of moringa leaves or 

turmeric powder individually were prepared and 

dissolved in 1 L of distilled water and mixed well from 

time to time to obtain the homogenized solution. The 

solutions were placed in a dark place for 24 h, and then 

the solutions were filtered with cheesecloth as mentioned 

by AL-Jabary & Fadil (2017) and Sura & Al-Hilfy (2022). 

The required concentrations were prepared from prepared 

solutions. The solutions were diluted to obtain the 2, 4, 

and 6 ml l-1 from moringa solution and 5, 10, and 15 ml l-

1 from turmeric solution. 
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Preparation of garlic clove extract 

About 1000 g of garlic cloves were prepared and 

dissolved in 1 L of distilled water. The solution was 

mixed well by an electric mixer. The solution was then 

filtered by a cheesecloth (Aljabary, 2017), and the 

required concentrations were diluted to obtain 5, 10, and 

15 ml l-1 concentrations. The pomegranate trees were 

sprayed three times to pre-prepared solutions: (i) at the 

fruit set (i.e. 2nd week of Jun), (ii) after the month from 

the first spraying (i.e. 2nd week of July), and (iii) one 

month later (i.e. 2nd week of August).  

At harvesting time, the following growth and yield 

parameters were recorded: (i) leaf area (cm2): ten leaves 

from each replicate were randomly collected to estimate 

leaf area using (Image J software, Glozer, 2008), (ii) leaf 

dry weight (%): 10 leaves per replicate were randomly 

collected. Then leaves were oven-dried at 72 °C until the 

leaves reached a stable weight (Aljabary, 2018), (iii) fruit 

number: which was calculated for each replicate, and (iv) 

yield per tree (kg tree-1) by weighing the total number of 

fruits per tree. In addition, the following chemical 

parameters were recorded: (i) total soluble solids (TSS%) 

using the hand refractometer (Atago-Japan), (ii) total 

acidity (TA%) which was expressed as citric acid content 

as the predominant acid, (iii) pH which estimated using a 

pH meter (Eu tech – Singapore), and (iv) total sugar (%) 

which determined by using phenol 5% and H2SO4 (97%). 

Then, total sugar contents were estimated by 

spectrophotometer (Spectrophotometer UV-1700 – 

Shimadzu – Japan) at 490 nm (Aljabary et al., 2021). In 

addition, anthocyanin content (mg 100 ml-1 juice) was 

estimated according to Ranganna (2015) by using 95% 

ethanol and 1.5 N hydrochloric acid (HCl) at 85:15 ratios. 

Experiment design and statistical analysis: 

Randomized Complete Block Design (RCBD) was 

used with three replications. Each replication represented 

an experimental unit. Duncan's multiple range test was 

utilized at level 5% to compare the means using SAS 9.1 

software.   

 

 

 

Results and Discussion 

Vegetative parameters:   

Leaf Area (cm2) 

Results indicate that spraying pomegranate trees with 

MLE1, MLE3, and all doses of turmeric extract 

significantly increased the leaf area as compared with the 

control (Figure 1). The GCE treatments did not increase 

the leaf area compared with the control treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Effect of the spraying with plant extracts on the leaf 

area of pomegranate trees. (MLE1, MLE2, and MLE3) = 2, 4, 

and 6ml l-1 of moringa leaves extract, respectively, (GCE1, 

GCE2, and GCE3) = 5, 10, and 15 ml l-1 of garlic cloves extract, 

respectively, and (TE1, TE2, and TE3) = 5, 10, and 15 ml l-1 

turmeric extract, respectively. 

 

Leaf dry weight (%) 

Spraying pomegranate trees with MLE1, TE1, and 

TE2 significantly increased the leaf dry weight as 

compared with the control (Figure 2). Generally, all 

extract concentrations increased the leaf dry weight as 

compared with the control except MLE2, which displayed 

the leaf dry weight. The highest leaf dry weight was 

recorded in TE2. 
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Figure 2: Effect of the spraying with plant extracts on Leaf dry weight of pomegranate trees. (MLE1, MLE2, and MLE3) = 

2, 4, and 6ml l-1 of moringa leaves extract, respectively, (GCE1, GCE2, and GCE3) = 5, 10, and 15 ml l-1 of garlic 

cloves extract, respectively, and (TE1, TE2, and TE3) = 5, 10, and 15 ml l-1 turmeric extract, respectively. 

 

The positive effects of moringa leaves extract may be 

attributed to its rich in zeatin, phenolic compounds, 

protein, amino acids, sugars, beta-carotene, flavonoid 

pigments, vitamins (A, B1, B2, B3, C, and E), and minerals 

(sodium, calcium, potassium, iron, phosphorous and 

magnesium) (Anwar et al., 2005). Similarly, previous 

studies showed that moringa leaves extract plays an 

important role in stimulating plant growth, and the reason 

related that moringa extract is rich in natural and natural 

antioxidants is stimulants (Anwar et al., 2007; Jacob & 

Shenbagaraman, 2011). The results obtained in this study 

agree with the results of Akl et al. (2017), who found that 

spraying Flame Seedless grapes with 5% moringa leaves 

extract caused significant increases in the leaf area and 

average leaf dry weight. Moringa leaves extract is also a 

rich source of amino acids including the amino acid 

especially tryptophan, which plays an important role in 

the biosynthesis of the auxin (IAA), which improves and 

strengthens vegetative and cell divisions. These results 

are also similar to other studies carried out on orange 

seedlings (Abd Al Rhman et al., 2018), olive trees 

(Hassan et al., 2019), grapevines (Alsalhy & Aljabary, 

2020), and fig (Taha & Aljabary, 2024). 

The stimulating influence of turmeric extract is 

returned to its rich antioxidant effect on cell division, also, 

the enhancing effects of turmeric extract may be 

attributed to its stimulating effects on carbohydrate 

biosynthesis and plant pigments (Pons, 2003; Prakash & 

Majeed, 2006). These results are agreed with a previous 

study which showed an improvement in leaf area using 

0.05 to 0.8 % of turmeric extract when Taimour mango 

trees sprayed one to four times (El-Masry & Abd El-

Rahman, 2012).  

Yield parameters  

 

Fruits number 

Increasing the level of plant extracts significantly 

increased pomegranate fruits number when sprayed with 

MLE2, MLE3, GCE2, GCE3, and TE3 as compared with 

the control (Figure 3). 
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Figure 3: Effect of the spraying with plant extracts on fruit 

number of pomegranate trees. (MLE1, MLE2, and MLE3)= 2, 

4, and 6ml l-1 of moringa leaves extract, respectively, (GCE1, 

GCE2, and GCE3) = 5, 10, and 15 ml l-1 of garlic cloves extract, 

respectively, and (TE1, TE2, and TE3) = 5, 10, and 15 ml l-1 

turmeric extract, respectively. 

 

Yield per tree (kg tree-1) 

Using all plant extracts under study significantly 

increased the yield per tree as compared with the control 

(Figure 4). The highest yield was obtained with MLE2, 

GCE3, and TE3 (values = 56.67, 58.25, and 51.91 kg.tree-

1 respectively). 

 

 

 

 

 

 

 

 

 

 

Figure 4: Effect of the spraying with plant extracts on the yield 

of pomegranate trees. (MLE1, MLE2, and MLE3) = 2, 4, and 

6ml l-1 of moringa leaves extract, respectively, (GCE1, GCE2, 

and GCE3) = 5, 10, and 15 ml l-1 of garlic cloves extract, 

respectively, and (TE1, TE2, and TE3) = 5, 10, and 15 ml l-1 

turmeric extract, respectively 

Increasing yield and fruit number per tree of 

pomegranate are mainly attributed to enhancement of the 

nutritional status and growth. Moreover, it might be 

attributed to the higher pigments, nutrients, and 

antioxidant contents of plant extracts, which might be 

reflected in encouraging organic compounds biosynthesis 

and cell division (Srimal, 1997; Bruneton, 2001). 

The effects of moringa leaf extract may be attributed 

to its rich endogenous cytokinins (zeatin, dihydrozeatin, 

and isopentyladenine) contents. Zeatin plays a significant 

role in cell division and cell elongation. The rich 

antioxidant contents of plant extract promote plant 

growth, and they act as anti-aging effects (Fuglie, 1999; 

Siddhuraju & Becker, 2003; Anwar et al., 2007). Moringa 

leaves extract is also rich in proteins (25%), it contains the 

necessary essential minerals such as calcium, magnesium, 

potassium, iron, zinc, and phosphorus (Sodamade et al., 

2017). Increasing yield by using plant extracts might be 

due to a significant increase in the leaf area (Figure 1), 

which in turn increases the photosynthesis assimilates and 

essential substances produced in the leaves that move to 

the different plant parts, including fruits. Nasir et al. 

(2016) reported that spraying Kinnow mandarin trees 

with 3% moringa leaves extract significantly increased 

yield per tree. These results are in agreement with other 

studies performed on pear (Abd El-Hamied and El-Amary 

2015),  Navel orange trees (Abo El-Enien et al. 2015), 

‘Kinnow’ mandarin (Nasir et al. 2020), and a grapevine 

(Alsalhy and Aljabary 2020). 

These positive effects of spraying with garlic cloves 

extract may be related to its rich macro and micronutrients 

which increase metabolic and vital activities, and its rich 

contents in carbohydrates, proteins, and vitamins (Al-

Hadethi et al., 2016). Garlic clove extract secretes 

auxin, which encourages growth and cell division 

(Păcurar & Krejci, 2010). 

 

Chemical parameters 

Total soluble solids (TSS %): 

The highest TSS content in fresh pomegranate fruit 

juice was 16.0%, which was recorded in MLE1 (Figure 

5), which was significantly higher than the control. Other 

plant extract treatments increased TSS content but they 

were non-significant compared to the control. 
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Figure 5: Effect of the spraying with plant extracts on TSS (%) 

in pomegranate fruit juice. (MLE1, MLE2, and MLE3)= 2, 4, 

and 6ml l-1 of moringa leaves extract, respectively, (GCE1, 

GCE2, and GCE3) = 5, 10, and 15 ml l-1 of garlic cloves extract, 

respectively, and (TE1, TE2, and TE3) = 5, 10, and 15 ml l-1 

turmeric extract, respectively 

 

Titratable Acidity (TA%) 

Results in Figure (6) indicated that non-significant 

difference between the plant extracts concentrations and 

the control in total acidity content in the fruit juice except 

in fruit were sprayed with MLE1 which obtained the 

highest value and MLE2 which obtained the lowest value. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Effect of the spraying with plant extracts on TA (%) 

in pomegranate fruit juice. (MLE1, MLE2, and MLE3) = 2, 4, 

and 6ml l-1 of moringa leaves extract, respectively, (GCE1, 

GCE2, and GCE3) = 5, 10, and 15 ml l-1 of garlic cloves extract, 

respectively, and (TE1, TE2, and TE3) = 5, 10, and 15 ml l-1 

turmeric extract, respectively. 

 

pH 

The foliar application of all plant extracts significantly 

increased the pH of pomegranate fruit juice compared to 

control, except MLE1 which significantly reduced the pH 

(Figure 7). 

 

 

 

 

 

 

 

 

 

Figure 7: Effect of the spraying with plant extracts on the 

pH of pomegranate fruit juice. (MLE1, MLE2, and 

MLE3) = 2, 4, and 6ml l-1 of moringa leaves extract, 

respectively, (GCE1, GCE2, and GCE3) = 5, 10, and 15 

ml l-1 of garlic cloves extract, respectively, and (TE1, 

TE2, and TE3) = 5, 10, and 15 ml l-1 turmeric extract, 

respectively. 

Total Sugar (%) 

Plant extracts did not significantly increase total sugar 

content (%) as compared to control (Figure 8), except 

GCE3 and TE3 which significantly decreased the total 

sugar content (%).  

 

 

 

 

 

 

 

 

 

 

Figure 8: Effect of the spraying with plant extracts on total 

sugar (%) in pomegranate fruit juice. (MLE1, MLE2, and 

MLE3) = 2, 4, and 6ml l-1 of moringa leaves extract, 

respectively, (GCE1, GCE2, and GCE3) = 5, 10, and 15 ml l-1 

of garlic cloves extract, respectively, and (TE1, TE2, and TE3) 

= 5, 10, and 15 ml l-1 turmeric extract, respectively. 
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Anthocyanin content (mg 100 ml-1) 

Plant extracts significantly increased anthocyanin 

content in pomegranate fruits compared to control (Figure 

9), except MLE1, GCE2, and TE3, which were 

significantly reduced fruits anthocyanin content. 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Effect of the spraying with plant extracts on 

anthocyanin content in pomegranate fruit juice. (MLE1, MLE2, 

and MLE3) = 2, 4, and 6ml l-1 of moringa leaves extract, 

respectively, (GCE1, GCE2, and GCE3) = 5, 10, and 15 ml l-1 

of garlic cloves extract, respectively, and (TE1, TE2, and TE3) 

= 5, 10, and 15 ml l-1 turmeric extract, respectively. 

 

The positive effects of moringa plant extracts on 

pomegranate chemical parameters might be due to the 

enhancement of plant growth hormones (i.e. zeatin) and 

necessary nutrients that increase growth and yield (Iqbal, 

2014). High calcium and potassium contents in moringa 

extract have a major role in plant growth and development 

on enzyme activation, regulation of osmotic pressure, and 

improvement of photosynthesis and physiological 

processes (Hasegawa et al., 2000; Epstein & Bloom, 

2005). Increases in leaf area might also enhance net 

photosynthesis assimilates and thus increase fruit growth 

and development that transported to growing plant parts 

and fruits. This in consequence increases the total soluble 

solids, total sugars, and fruit juice pH. Moringa extract 

decreases the total acidity, which might increase the total 

soluble solids and the total sugars in fruits. This might 

enhance the respiration process, which leads to early fruit 

ripening. In a study, of spraying pear trees Le-Conte 

cultivar with 2 and 4% moringa leaves extract conducted 

by Abd El–Hamied & El-Amary, (2015) reported that 

spraying with 4% caused a significant increase in the total 

soluble solids and the percentage of total sugars. It also 

caused a significant decrease in total acidity. 

Additionally, our results are consistent with the results 

reported (Alsalhy & Aljabary 2020). They studied 

spraying MLE at 45 g L-1 on the Halawani grapevines 

which caused a significant increase in the total soluble 

solids and total sugars. Moreover, Khan et al. (2020) 

reported that spraying with 3% moringa leaf extract for 5 

cultivars of grapevines significantly affected the total 

soluble solids, total acidity, total sugars, and pH value 

compared to control. The positive results obtained in the 

chemical characteristics studied because of spraying the 

pomegranate trees with garlic cloves extract could be 

attributed to this extract's role in increasing the vital and 

metabolic activities in the plant and consequently 

increasing the absorption of the nutrients by the plant. In 

addition, the existence of the auxin increases cell division 

and elongation, which causes an increase in the leaf area 

and the dry matter percentage in the leaves (Figures, 1 and 

2), which increases the outputs of photosynthesis and 

produced substances in the leaves and moves from their 

formation sources to their areas of attraction (fruits) in the 

plant. consequently, causing improvement in the 

qualitative and chemical characteristics of the treated 

fruits. A study carried out by El-Sharony et al., (2015) on 

"Fagri Kalan" mango trees reported that spraying with 

garlic clove extract at 5% significantly increased the fruit 

content of TSS and total sugars. These results were 

consistent with results reported by Elamary et al., (2018). 

They studied spraying the grapevines at 3 and 5% of 

garlic clove extract, which significantly increased the TSS 

and total sugars and reduced the TA compared to the non-

spray treatment, especially level 5%. A study conducted 

by Abd El-Hamied & El-Amary (2015) found that 

spraying "Le-Conte" pear trees with garlic clove extract 

level 2 and 4% significantly increased the TSS and total 

sugars in the fruits, while decreasing the TA significantly, 

especially at level 4% compared to control.  

Regarding with the positive impact of turmeric 

extracts could be attributed to the substantial role of this 
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extract that contains a potassium salt, carbohydrates, 

arabinogalactan, (50 % starch), pigments, and essential 

oils (Srimal, 1997; Alonso, 2004) which plays a 

significant role in improving fruit quality. Our results are 

similar to the findings of Ahmed et al., (2015). They 

studied spraying the Balady mandarin trees at level 0.05 

and 5% of turmeric extract, which caused a significant 

increase in the TSS, TSS/TA, and total sugars and 

reduced the TA compared to the control. 

 

Conclusion  

We can conclude from our results that the MLE1, 

MLE3, and all doses of turmeric extract significantly 

increased the leaf area and leaf dry weight except MLE3 

and TE3 increased leaf dry weight non-significantly as 

compared to the control. Moreover, all plant extract 

treatments were effective in increasing the fruit number 

and yield per tree compared to the control. Additionally, 

most plant extract treatments influenced the improvement 

of all chemical characteristics that were studied compared 

to the control. 

 

Acknowledgment  

We thank the owner of the orchard for helping us to 

conduct this study in his private orchard. In addition, we 

thank the Technical College of Applied Sciences, 

Sulaimani Polytechnic University for helping us to 

conduct all the analyses in the laboratories of the College. 

We thank Dr. Muhammad Saeed Rashid for his linguistic 

assistance during the revision of this manuscript. 

 

Conflict of Interest 

     We have no conflicts of interest to disclose. 

 

 

 

 

 

 

REFERENCES 

 

Abd Al Rhman, A., H.S. Ahmed and S.A. Mohamed. (2018). 

Effect of moringa extracts and diatoms foliar 

applications on Washington navel orange and murcott 

tangor transplant performance. Journal of Horticultural 

Science & Ornamental Plants, 10(1): 28-40. 

Abd El–Hamied, S. A. and El-Amary, E. I. (2015). 

Improving growth and productivity of “pear” trees using 

some natural plant extracts under north Sinai conditions. 

Journal of Agriculture and Veterinary Science, 8(1): 1-

9.  

Abdulrahman, A. B. M., Mhamad, H. J., Talb, S. S., & 

Aljabary, A. M. A. O. (2021). Physicochemical 

Properties and Phenolic Contents of Fresh and 

Concentrated Juice of Four Pomegranate Cultivars in 

Iraq. Paper presented at the IOP Conference Series: 

Earth and Environmental Science. 

Abo El-Enien, M., El-Azazy, A. and El-Sayed, F. (2015). 

Effect of moringa leaves extract as a natural product 

compared with other synthetic compounds on yield 

production and fruit quality of navel orange trees. 

Egyptian Journal of Horticulture, 42(2): 899-911. 

Ahmed, F.F; Mohamed Kh. Kamel and Hamdy I.M. 

Ibrahim.(2014). The synergistic effects of using plant 

extracts and salicylic acid on yield and fruit quality of 

Keitte mango trees. Stem Cell, 5(2):30-39.  

Ahmed, F. F., Ahmed, H. M. A., Salah, M. A. E., and 

Mubarake, A. S. (2015). Impact of spraying some plant 

extracts on fruiting and storability of Balady Mandarin 

Trees. World Rural Observations, 7(3): 67-75. 

Akl, A., F. Gadalla and M. Abada. 2017. Effect of some plant 

extracts on growth and nutritional status of flame 

seedless grapevine transplants. Journal of Productivity 

and Development, 22(2): 323-337. 

Al-Hadethi, M.E.A and I.M, Al-Kubaisy. (2015). Response 

of Peento peach trees to foliar spray with some plant 

extracts. Zagazig Journal of Agricultural Research, 

42(5): 1029-1034.  

Al-Hadethi, M. E., Al-Hamdany, M. S., and AL-Dulaimi, A. 

T. 2016. Role of Garlic and Turmeric Extract in the 



Response of "Salakhani" Pomegranate Trees ……..                                                  Ali Muhi Aldeen Omar Aljabary et al.       

 -22- 

Leaves Mineral. Journal of Agriculture and Veterinary 

Science, 9 (10): 07-09. 

Al-Jabary, A. M. & Fadil, N. N. (2017). Effect of immersion 

in calcium chloride and neem extract on storability of 

plum fruits (Prunus domestica) cv. Damson. Journal of 

Kirkuk University For Agricultural Sciences, 8(3): 48-

54. 

Al-Jabary, A. M. (2007). Effect of GA3 and some Nutrients 

of Pomegranate Fruit (Punica granatum L.) Splitting 

and Storability CV. (Salakhani). M. Sc. Thesis. 

University, of Sulaimani. Department of Horticulture. 

Aljabary, A. M. A. O., Ahmad, Z. M., and Fatih, A. A. 

(2021). Response Postharvest Quality of Diyala Orange 

to Two Rootstocks and Some Plant Extracts. Jordan 

Journal of Agricultural Sciences, 17(4): 411-424. 

Aljabary, A. M. (2017). Effect of immersion in Garlic and 

Dill seed extract on some storability parameters of potato 

tubers. Tikrit Journal for Agricultural Sciences, 17(4): 

79-87. 

Aljabary, A. M. A. O., (2018). Effects of foliar application 

of urea and potassium chloride on some physicochemical 

properties of “Damson” plum fruits. 2nd Int. Conference 

of Agricultural Sciences. College of Agriculture, 

Sulaimani University, Journal of Zankoy Sulaimani 

Part-A- (Pure and Applied Sciences): 351-360. 

Alonso, J., 2004. Tratado de Fitofarmocos y Nutraceutices, 

Barcelona Corpus., p: 395-403. 

Alsalhy, B.F.J. and A.M.A.O. Aljabary. (2020). Effect of 

moringa leaves extracts and licorice roots on some 

growth characteristics and yield of grape (Vitis vinifera 

L.) cv. Halawany. Plant Archives, 20(2): 2616-2623. 

Anwar, F., Ashraf, M., and Bhanger, M. I. (2005). 

Interprovenance variation in the composition of Moringa 

oleifera oilseeds from Pakistan. Journal of the American 

Oil Chemists' Society, 82(1): 45-51. 

Anwar, F., S. Latif, M. Ashraf and A. H. Gilani. (2007). 

Moringa oleifera: a food plant with multiple medicinal 

uses. Phytotherapy Research: An International Journal 

Devoted to Pharmacological and Toxicological 

Evaluation of Natural Product Derivatives, 21(1): 17- 

Bruneton, J. (2001): Farmacogenosia. Zaragoza, Ed. 

Acriba. P 294 – 296. 

Chang, E.-H., Chung, R.-S. and Tsai, Y.H. (2007). Effect of 

different application rates of organic fertilizer on soil 

enzyme activity and microbial population. Soil Science 

and Plant Nutrition, 53(2): 132-140. 

Chater, J. M. (2017). Eco-Physiological Parameters and 

Agronomic Traits of Pomegranate Cultivars From the 

USDA National Clonal Germplasm Repository. 

University of California, Riverside. 

Chater, J. M., Santiago, L. S., Merhaut, D. J., Jia, Z., Mauk, 

P. A., and Preece, J. E. (2018). Orchard establishment, 

precocity, and eco-physiological traits of several 

pomegranate cultivars. Scientia Horticulturae, 235: 221-

227. 

El-Masry, S. M. A., Abd El-Rahman, M. M. A. (2012) 

Response of Taimour mango trees to foliar application of 

turmeric extract. Minia Journal of Agricultural Research 

and Development. 32(5): 887-899.  

El-Wasfy, M. M.; Ahmed, F. F. and El-Mayry, S. M. A. 

(2013): Behaviour of Washington Naval orange trees to 

foliar application of some plant extracts. 7th Arabic 

Hort. Conf. Future Prospective for Promoting Fruit 

Crops. 

Elamary, E. I., El-Hameid, A., & Adel, S. (2018). A 

comparative study between garlic extracts and hydrogen 

cyanamide on flowering, fruit set, and productivity of 

grapes. Egyptian Journal of Desert Research, 68(2): 

199-222. 

El-Sharony, T., El-Gioushy, S. and Amin, O. (2015). Effect 

of foliar application with algae and plant extracts on 

growth, yield, and fruit quality of fruitful mango trees cv. 

Fagri Kalan. Journal of Horticulture, 2(4): 1-6. 

Epstein, E. and Bloom, A.J. (2005). Mineral Nutrition on 

Plants: Principles and Perspectives. 2nd ed. Sinauer 

Associates, Sunderland, MA, USA. 



Jordan Journal of Agricultural Sciences, Volume 20, No.1 2024 

 -23- 

Fuglie, L.J. (1999). The Miracle Tree: Moringa oleifera: 

Natural Nutrition for the Tropics. The Multiple 

Attributes of Moringa, 172. 

Glozer, Kitren (2008). Protocol for leaf image analysis–

surface area. Associate Project Scientist Dept. of Plant 

Sciences, University of California, Davis.  

Hasegawa, P.M.; Bressan, R.A.; Zhu, J.K. and Bohnert, H.J. 

(2000). Plant cellular and molecular responses to high 

salinity. Annual review of plant biology, 51: 463-499. 

Hassan, A., N, Abd-Alhamid; Rawheya B.M.A. Aly; H.S.A, 

Hassan, and Laila F. Hagagg. (2019). Effect of foliar 

application with algae and moringa leaves extracts on 

vegetative growth, leaf mineral contents, yield, and 

chemical fruit quality of picual olive trees. Arab 

Universities Journal of Agricultural Sciences, 27(1): 

659-671. 

Iqbal, M.A. (2014). The role of Moringa, Brassica, and 

Sorghum water extracts in increasing crops growth and 

yield: A review. American-Eurasian Journal Agriculture 

Environ. Science, 14: 1150-1158. 

Jacob, S.J.P. and S. Shenbagaraman. (2011). Evaluation of 

antioxidant and antimicrobial activities of the selected 

green leafy vegetables. International Journal of 

PharmTech Research, 3(1): 148-152. 

Joslyn, M., (1970). Analítico: Methods in Food Analysis. 

Physical, Chemical, and Instrumental Methods of 

Analysis. p.844. 

Khan, A. S., Muhammad, I., Basra, S. M. A., Sajid, A., 

Almas, M. H., Muhammad, A., ... & Hasan, M. U. 

(2020). Post-bloom applied moringa leaf extract 

improves the growth, productivity, and quality of early-

season maturing grapes (Vitis vinifera). International 

Journal of Agriculture and Biology, 24(5), 1217-1225. 

Li, X., Wasila, H., Liu, L., Yuan, T., Gao, Z., Zhao, B. and 

Ahmad, I., (2015). Physicochemical characteristics, 

polyphenol compositions and antioxidant potential of 

pomegranate juices from 10 Chinese cultivars and the 

environmental factors analysis. Food Chemistry, 175: 

575-584. 

Mphahlele, R.R., Caleb, O.J., Fawole, O.A. and Opara, U.L., 

(2016). Effects of different maturity stages and growing 

locations on changes in chemical, biochemical, and 

aroma volatile composition of ‘Wonderful’ pomegranate 

juice. Journal of the Science of Food and Agriculture, 

96(3):1002-1009. 

Nasir, M., Khan, A. S., Basra, S. A. and Malik, A. U. (2016). 

Foliar application of moringa leaf extract, potassium, and 

zinc influences the yield and fruit quality of 

‘Kinnow’mandarin. Scientia horticulturae, 210: 227-

235. 

Nasir, M., Khan, A. S., Basra, S. M. A., & Malik, A. U. 

(2020). Improvement in growth, productivity, and 

quality of ‘Kinnow’ mandarin fruit after exogenous 

application of Moringa olifera leaf extract. South African 

Journal of Botany, 129: 263-271. 

Păcurar, Mihail and Gavril Krejci (2010). Garlic 

Consumption and Health. Nova  Science Publishers, 1ne. 

New York, pp: 1- 60.  

Parvizi, H., and Sepaskhah, A. R. (2015). Effect of drip 

irrigation and fertilizer regimes on fruit quality of 

pomegranate (Punica granatum (L.) cv. Rabab) 

orchard. Agricultural water management, 156: 70-78. 

Prakash, L and Majeed, S. (2006). Multifunctional 

ingredients. The Noval Face of Natural, C & T: 118 (11): 

41 – 47. 

Phiri, C. and Mbewe, D. (2010). Influence of Moringa 

oleifera leaf extracts on germination and seedling 

survival of three common legumes. International 

Journal of Agriculture and Biology, 12(2): 315-317. 

Pons, L. I. (2003): Fotoproteccion Vegetal (II). Offarm, 22: 

163 – 164. 

Ranganna, S. (2015). Handbook of analysis and quality 

control for fruit and vegetable products: The McGraw-

Hill Education (India) Private Limited. 22nd reprint 2015. 

Siddhuraju, P. and Becker, K. (2003). Antioxidant properties 

of various solvent extracts of total phenolic constituents 

from three different agro-climatic origins of drumstick 



Response of "Salakhani" Pomegranate Trees ……..                                                  Ali Muhi Aldeen Omar Aljabary et al.       

 -24- 

tree (Moringa oleifera Lam). Journal of Agricultural and 

Food Chemistry, 51: 2144-2155. 

Sodamade, A., Owonikoko, A.D. and Owoyemi, D.S. 

(2017). Nutrient contents and mineral composition of 

Moringa oleifera Seed. International Journal of 

Chemical Studies, 5(2): 205-207.  

Srimal, R.C., (1997). Turmeric is a brief review of its 

medicinal properties. Fitoterapia, 68(6): 483-494. 

Taha, S. K. H. and Aljabary, A. M. A. O. (2022). Improving 

the fig fruit growth and quality by spraying with extracts 

of moringa leaves and garlic cloves. Journal of Kirkuk 

University for Agricultural Sciences. 13(4): 253-268 

Taha, S. K. H. and Aljabary, A. M. A. O. (2024). Improving 

the growth and productivity of fig trees by spraying with 

moringa leaves extracts and garlic cloves. Iraqi Journal 

of Agricultural Sciences. 55(3). Acceptance Letter. 

Tehranifar, A., Zarei, M., Nemati, Z., Esfandiyari, B., and 

Vazifeshenas, M. R. (2010). Investigation of physico-

chemical properties and antioxidant activity of twenty 

Iranian pomegranate (Punica granatum L.) 

cultivars. Scientia Horticulturae, 126(2): 180-185. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Jordan Journal of Agricultural Sciences, Volume 20, No.1 2024 

 -25- 

 

 

 

 استجابة أشجار الرمان "صاله خانى" للرش بمستخلص أوراق المورينجا والثوم والكركم

 

 

 جمال صالح، عزيز نوروز جمال، أريان رشيد كريم علي محيي الدين عمر الجباري، آري جميل علي، زانيار

 
 ، العراقالسليمانية التقنيةجامعة  التطبيقية، علومالتقنية للكلية 1

 ، العراقجمجمال، جمجمال، السليمانية زراعة مديرية 2

 

  

 21/6/2023 :وتاريخ قبوله 30/11/2022 :تاريخ استلام البحث

 ملخـص
 

( 1-مل.لتر 6و 4، 2ا عند )جلدراسة تأثير الرش بمستخلص أوراق المورين 2022أجريت الدراسة الحالية خلال مواسم 

( بالإضافة إلى معاملة 1-لتر مل 15و 10، 5( ومستخلص الكركم بتركيز )1-لتر مل 15و 10، 5ومستخلص فصوص الثوم )

ستان خاص في محافظة حلبجة، العراق. ولذلك تم اختيار ثلاثين شجرة خانى" المزروع في ب صالةالمقارنة على اشجار الرمان "

سليمة وخالية من أعراض نقص الظاهرية ومتشابهة في قوة نموها، كل شجرة كوحدة تجريبية، واستخدمت تصميم القطاعات 

 6و 2دل المورينجا بمع العشوائية الكاملة ضمن التجارب البسيطة وبثلاثة مكررات. أوضحت النتائج أن الرش بمستخلص أوراق

وجميع تراكيز مستخلص الكركم أدى إلى زيادة معنوية في مساحة الورقة ووزن الجاف للورقة ما عدا الرش بمستخلص  1-مل.لتر

من مستخلص الكركم زاد من الوزن الجاف للأوراق بشكل غير معنوي قياسا  1-لتر مل 15و 1-مل لتر 6أوراق المورينجا عند 

نة. وكذلك أدت جميع جرعات مستخلص فصوص الثوم إلى زيادة مساحة الأوراق والوزن الأوراق الجافة بشكل بمعاملة المقار

كانت جميع معاملات المستخلصات النباتية فعالة في زيادة عدد الثمار  ذلك،غير معنوي مقارنة بمعاملة المقارنة. علاوة على 

ة إلى ذلك، أثرت معظم معاملات المستخلصات النباتية في تحسين جميع والحاصل لكل شجرة قياسا بمعاملة المقارنة. بالإضاف

الخصائص الكيميائية التي تمت دراستها )المواد الصلبة الذائبة الكلية والحموضة القابلة للمعايرة والرقم الهيدروجيني والسكر الكلي 

 ومحتوى الأنثوسيانين( قياسا بمعاملة المقارنة.

 

 

مستخلص أوراق المورينجا، مستخلص الثوم، مستخلص الكركم،  الجاف،وزن الاوراق  الكيميائية،المؤشرات  :الدالةالكلمات 

 الإنتاجية.
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