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ABSTRACT 
This study was carried out in one of the private orchards in the Hashimiya district in Babil Governorate 

during the 2023 growing seasons to study the effect of the organic O-DAP fertilizer and Moringa leaves 

extract on the vegetative and chemical characteristics of the Sharabi variety and the Anna variety at 5 years 

of age. The treatments in the experiment were distributed using a split-split plot design system with three 

replicates in a randomized complete block design (R.C.B.D). The main plots were represented by the 

varieties, symbolized by A (the Anna variety and the Sharabi variety), and the spraying with Moringa 

leaves extract, symbolized by M, as the secondary plots. - Plots at three concentrations (0, 150, 200) ml l-1 

and the addition of O-DAP fertilizer, symbolized by D in the sub-sub-plots, and at three levels (0, 500, 

1000) gm tree-1, as 27 trees were selected. Each variety is homogeneous in growth and age, and the total of 

both varieties is 54 trees, and each replicate contains 18 treatments. Each treatment was repeated three 

times, with one tree per experimental unit (2×3×3). The results were as follows 

 

1. Introduction 

The apple Malus domestica Borkh, which belongs to the genus Malus and the (Rosaceae), is one of 

the trees of the temperate region whose cultivation extends from China and Japan in the east to North 

America in the west. It is believed that its original homeland is the Caucasus and the Himalayas, as 

there are large areas of apples there. Wild, as found in a wild state in Europe, Asia and America, was 

cultivated in China and India more than 7,000 years ago and from there it moved to Europe, Africa, 

Australia and America and is currently grown in most parts of the world, especially in the temperate 

regions of both hemispheres (1). 

 It is considered an economic tree, as it constitutes an important economic resource for countries due 

to its ability to be transported and stored for a long time. Its fruits are in demand all over the world 

and have a high nutritional and medicinal value, as every 100 grams of apples release 56 calories and 

contain Vitamin A 90 units, Vitamin C 7 mg, minerals such as phosphorus 10 mg, calcium 7 mg, 

magnesium and iron 5 mg each, potassium 110 mg, sodium 1 mg, pectin 5%, amino acids 0.3%, fats 

0.6 g, Protein 0.2 gm, carbohydrates 41.1 gm, water 84.4%. Apples have medical benefits as they are 

used in treating kidney diseases, rheumatism, high blood pressure, obesity, and others (2). Global 

production in 2020 reached 86,442,716 tons and the cultivated area was 4,622,366 hectares. China 

ranks first in apple production with a production of 40,500,000 tons, followed by the United States of 

America, Turkey, Poland, and India (10). Apple production in Iraq was estimated at (79,413) tons for 

the 2020 season, an increase of (4.72%) over the previous year’s production, which was estimated at 

(75,831) tons. Baghdad Governorate occupied first place in production with a percentage of (52.28%) 

of Iraq’s total production, followed by Anbar Governorate with a percentage Productivity (22.90%), 

and Salah al-Din Governorate occupied third place with a productivity rate of (17.07%) of the total 

production of Iraq, while the rest of the governorates constituted a proportion of (6.75%), and the 

production of the apple crop constituted a proportion of (9.25%) of the total production of summer 

fruit trees in Iraq (7). Tree productivity is considered low in Iraq compared to the production of other 

countries, and perhaps the reason for this is due to the lack of attention to trees in terms of 

fertilization, irrigation, and disease and insect control (5). 

Mention ( ،17 15) argue that the most promising challenge for modern sustainable agriculture is how 

to reduce unnecessarily high fertilization rates without negatively impacting plant nutritional needs 

and reducing crop yields and the quality of plant products. Organic matter leads to deterioration of 
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soil quality (increased salinity, pH), pollution of surface and groundwater, and increased greenhouse 

gas emissions. Regardless of the mentioned effects of excessive use on the soil and some 

environmental aspects related to the climate, the low activity of microorganisms should not be 

neglected as a negative consequence on soil quality. Therefore, the large consumption and high cost 

of it, in addition to its impact on the environment, necessitates the use of alternative nutrient sources, 

from In order to reduce the demand for inorganic fertilizers. 

Explain  (9), plant extracts have been widely used recently as an alternative or supplement to 

agricultural fertilizers, some of which are added to the soil and some are sprayed on the foliage, as 

they are characterized by containing some nutritious elements and some compounds that combat 

insect and disease infestations, in addition to acting as an alternative. For growth regulators, )4 ،13) 

indicated that plant extracts are considered among the important organic sources used in agricultural 

production, and they are complementary to fertilizers and not a substitute for them, as they stimulate 

the physiological functions of the plant because they contain many elements and also contain the 

main nutrients N , P, K and micronutrients such as Fe, B and Zn, in addition to growth-promoting 

substances such as auxins, gibberellins and cytokinins. It also contains some amino and organic acids 

necessary for building protein. 

Explained (3) that there are several varieties of apples grown in Iraq, some of which are local and 

some are foreign, which were introduced through the Iraqi Ministry of Agriculture. Among the local 

varieties, the Sharabi variety is one of the varieties that has adapted and settled in the central regions 

of Iraq, and is desirable to the consumer. Their prices are low compared to foreign varieties, and it is 

possible to prolong their marketing period outside their production season if an appropriate 

warehousing policy is followed by determining treasury requirements for them. 

Stated (14) that foreign varieties, such as the Anna apple variety, entered Iraq through the Ministry of 

Agriculture in the 1990s, and its cultivation spread quickly in the central regions of Iraq, due to its 

suitability to climatic conditions, as its trees bore fruit after four years. This variety is characterized 

by its few need for cold hours during the winter, as it can grow successfully in areas with warm 

winters, during which it accumulates between (300-350) hours of cold at a temperature of (7.2) C or 

less, which is sufficient to end the resting phase. 

Therefore, the experiment aims to replace the expensive mineral fertilizers usually used in the region 

with cheaper, environmentally friendly, locally produced ones, and to compare the productivity of the 

two varieties under the influence of the experimental factors. 

2. Materials and methods 

This study was carried out in one of the private orchards in the Hashemite District in Babil 

Governorate during the 2023 growing season to study the effect of fertilizing with O-DAP fertilizer 

and spraying with Moringa leaves extract on the Sharabi and Anna varieties at the age of 5 years. The 

treatments in the experiment were distributed with a split-split plot system in three Replicates in a 

randomized complete block design (R.C.B.D), where the main-plots represented the varieties (Anna 

variety and Sharabi variety) and spraying with Moringa leaves extract, the secondary panels were 

Sub-Plots with three concentrations (0, 150, 200) ml L-1 and the addition of O-DAP fertilizer. In the 

Sub-Sub-Plots, at three levels (0, 500, 1000) g tree-1, 27 trees were selected for each variety, 

homogeneous in growth and age. The total of both varieties is 54 trees, and each replicate contains 18 

treatments. Each treatment was repeated three times, with one tree. One for the experimental unit (2 x 

3 x 3). Fertilizer was added on 3/1/2023 and 5/1/2023 by making a strip trench around the trees, 20 

cm wide and 25 cm deep, at a distance of 60-90 cm from the tree stem. After adding fertilizer, the 

trench is covered with soil and sprayed with Moringa leaves extract at a rate of four sprays (3/10, 

4/10, 5/10, and 6/10). The experiment was carried out according to the Randomized Complete Block 

Design (RCBD). The results were analyzed according to Variance and means were compared using 

the LSD test under the 5% probability level. 
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Studied Traits 

1- Fruit characteristics 

1-1: Weight of the fruit (g): 

Ten fruits were weighed randomly after harvesting for each replicate and for each treatment using a 

sensitive electric balance, then the total weight was divided by the number of fruits to obtain the 

average weight of the fruit (in grams). 

1-2: Fruit diameter (mm): 

 Fruit diameter was measured by taking (10) fruits at random from each replicate using a Vernier 

digital foot. 

1-3: Total yield (kg tree-1): 

 The fruits of each tree were weighed (kg). 

1-4: Total acidity in fruits (%): 

The total acidity of the fruit pulp was estimated as a percentage according to the method described in 

(Ranganna, 1977), by leaching the fruit juice with sodium hydroxide (NaOH) concentration (0.1 M) 

using the phenonphthalein index, and the percentage of acidity was calculated based on malic acid. 

1-5: Total Soluble Solids (T.S.S.) in fruits (%): 

  It was estimated using a hand refractometer by placing several drops of fruit juice on the device 

bottle and reading it at an average of five readings for five fruits for the experimental unit and 

extracting the average. 

3. Results and Discussion 

Table 1. Effect of fertilizing with O-DAP fertilizer and spraying with Moringa leaves extract and the 

interactions between them on the weight of the fruit for the two varieties Sharabi and Anna. 

Average  

A 

 

A*M 

fertilizer  O-DAP g/tree 

(D) 

Moringa 

leaves 

extract ml/l 

(M) 

Apple 

varieties 

A)) 1000 500 0 

 

102.28 

94.50 119.00 95.00 69.50 0 Anna 

110.33 132.00 110.00 89.00 150 

102.00 125.00 101.00 80.00 200 

 

52.24 

 

48.93 56.80 48.50 41.50 0 Sharabi 

54.73 63.70 54.90 45.60 150 

53.07 60.50 51.80 46.90 200 

LSD: A=12.42 LSD: 

A*M= 

12.11 

 

LSD: A*M*D = 10.47 LSD 

 - D x A - 

LSD: A*D =11.63 125.33 102.00 79.50 Anna 

44.67 51.73 44.67 Sharabi 

 M Average  D x M 

71.72 87.90 71.75 55.50 0 

82.53 97.85 82.45 67.30 150 
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77.53 

 

92.75 76.40 63.45 200 

LSD: M = 0.79 LSD: M*D =  1.79 LSD 

     

Average D 

LSD: D =  1.18 LSD 

It is noted from the results of Table (1) that fertilizing the soil with O-DAP fertilizer at a level of 

1000 gm tree-1 had a significant effect in raising the average fruit weight, as it reached (92.83 gm) 

compared to the comparison treatment, which gave the lowest rate of (62.08 gm). As for spraying 

with leaf extract Morenga, through the data in the table above, shows the effect of spraying on the 

weight of the fruit, which exceeded the concentration of 150 ml L-1, which gave the highest rate, 

reaching (82.53 grams), compared to the comparison treatment, which gave the lowest rate, reaching 

(71.72 grams). From the table data, we note The Anna variety was superior in terms of fruit weight, 

as the Anna variety gave the highest rate, reaching (8102.2 grams) in fruit weight, compared to the 

sharabi variety, which gave the lowest rate, reaching (52.24 grams). 

As for the triple interactions, we notice, through the data in Table (1), that the triple interaction 

between the level of 1000 gm tree-1 and the concentration of 150 ml l-1 and the Anna variety was 

superior in terms of fruit weight, as it gave the highest rate and reached (132.00 g) compared to the 

triple interaction between not fertilizing and spraying. The sharabi variety that gave the lowest rate 

was (41.50 grams). 

As for the characteristic of fruit diameter, the data in Table (2) shows that fertilizing the soil with O-

DAP fertilizer at a level of 1000 g tree-1 had a significant effect in increasing the average fruit 

diameter, as it reached (51.91 mm) compared to the comparison treatment, which gave the lowest 

rate, which reached (41.83 mm). As for the spraying agent with Moringa leaves extract, it had a 

significant effect on the fruit diameter characteristic, which exceeded the concentration of 150 ml L-

1, which gave the highest rate, reaching (49.01 mm), compared to the comparison treatment, which 

gave the lowest rate, reaching (44.85 mm), and from the table data We note the superiority of the 

Anna variety in the fruit diameter characteristic, as the Anna variety gave the highest rate, reaching 

(54.11 mm), compared to the sharabi variety, which gave the lowest rate, reaching (40.25 mm). 

As for the triple interactions, and through the data in Table (2), we notice the superiority of the triple 

interaction between the level of 1000 g tree-1 and the concentration of 150 ml l-1 and the variety 

Anna in the fruit diameter characteristic, as it gave the highest rate and reached (62.00 mm) 

compared to the triple interaction between not fertilizing and spraying. The sharabi variety that gave 

the lowest rate was (35.00 mm). 

Table 2. Effect of fertilizing with O-DAP fertilizer and spraying with Moringa leaves extract and the 

interactions between them on fruit diameter (mm) for the two varieties Sharabi and Anna. 

Average  

A 

 

A*M 

fertilizer  O-DAP g/tree 

)D) 

Moringa 

leaves 

extract ml/l 

(M) 

Apple 

varieties 

A)) 1000 500 0 

 

54.11 

50.60 59.00 52.00 40.80 0 Anna 

56.66 62.00 57.00 51.00 150 

55.06 61.00 54.00 50.20 200 

40.25 

 

39.10 42.30 40.00 35.00 0 Sharabi 

41.36 44.20 41.90 38.00 150 

40.30 43.00 41.90 36.00 200 

LSD: A=3.44 LSD: 

A*M= 

3.27 

 

LSD: A*M*D = 2.78 LSD 
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 - D x A - 

LSD: A*D =3.16 60.66 54.33 47.33 Anna 

43.16 41.26 36.33 Sharabi 

Average M  D x M 

44.85 50.65 46.00 37.90 0 

49.01 53.10 49.45 44.50 150 

47.68 52.00 47.95 43.10 200 

LSD: M =0.31 LSD: M*D = 0.59 LSD 

 51.91 47.80 41.83  

Average D 

LSD: D =  0.37 LSD 

Table 3. Effect of fertilizing with O-DAP fertilizer and spraying with Moringa leaves extract and the 

interactions between them on the total yield of the tree for the two varieties Sharabi and Anna. 

Average  

A 

 

A*M 

fertilizer  O-DAP g/tree 

(D) 

Moringa 

leaves 

extract ml/l 

(M) 

Apple 

varieties 

A)) 

1000 500 0 

 

18.6 

18.0 19.1 18.3 16.5 0 Anna 

18.6 19.8 18.8 17.1 150 

19.2 21.0 18.9 17.8 200 

 

29.5 

 

27.2 30.0 28.3 23.3 0 Sharabi 

30.1 32.0 31.0 27.3 150 

31.1 34.3 30.8 28.3 200 

LSD: A=4.9 LSD: 

A*M= 

4.8 

 

LSD: A*M*D = 4.6 LSD 

 - D x A - 

LSD: A*D =4.8 20.0 18.7 17.1 Anna 

32.1 30.0 26.3 Sharabi 

Average M  D x M 

22.6 24.5 23.3 19.1 0 

24.3 25.9 24.9 22.2 150 

25.2 27.6 24.9 23.7 200 
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LSD: M =0.2 LSD: M*D = 0.3 LSD 

 26.0 24.3 21.7  

Average D 

LSD: D =  0.2 LSD 

The data in Table (3) shows a significant effect of fertilizing with O-DAP fertilizer at a level of 1000 

gm tree-1 in raising the total yield of the tree as it reached (26.0 kg) compared to the comparison 

treatment that gave the lowest rate of (21.7 kg). On the other hand, there was a significant effect of 

spraying With Moringa leaves extract in terms of total yield, which exceeded the concentration of 

200 ml L-1, which gave the highest rate as it reached (25.2 kg) compared to the comparison treatment 

that gave the lowest rate of (22.6 kg), and from the table data we notice the superiority of the sharabi 

variety in terms of total yield. It gave the highest rate, reaching (29.5 kg), compared to the Anna 

variety, which gave the lowest rate, reaching (18.6 kg). 

As for the triple interactions, and through the data in Table (3), we notice the superiority of the triple 

interaction between the level of 1000 gm tree-1 and the concentration of 200 ml l-1 and the sharabi 

variety in terms of the total yield of the tree, as it gave the highest rate and reached (34.3 kg) 

compared to the triple interaction between not fertilizing And spraying and the variety Anna, which 

gave the lowest rate of (16.5 kg). 

It is noted from the data in Table (4) the effect of the 1000 gm tree-1 level of O-DAP fertilizer in 

reducing the percentage of fruit acidity, as it reached (0.362%) compared to the comparison 

treatment, which gave the highest percentage of (0.459%). As for spraying with Moringa leaves 

extract and from... Through the data in the table above, the effect of spraying on the acidity of the 

fruits was shown, as the concentration of 200 ml L-1 gave the lowest percentage, reaching (0.381%) 

compared to the comparison treatment, which gave the highest percentage, amounting to (0.438%). 

From the table data, we note the superiority of the sharabi variety in the percentage Acidity gave the 

highest percentage, reaching (0.515%) compared to the Anna variety, which gave the lowest 

percentage, reaching (50.29%). 

Regarding the triple interactions, we notice, through the data in Table (4), the effect of the triple 

interaction between the level of 1000 gm tree-1, the concentration of 200 ml l-1, and the variety Anna 

on the total acidity percentage, as it gave the lowest rate of (0.236%) compared to the triple 

interaction between not fertilizing and spraying. The sharabi variety had the highest percentage 

(0.622%). 

Table 4. Effect of fertilizing with O-DAP fertilizer and spraying with Moringa leaves extract and the 

interactions between them on the total acidity percentage of the two varieties Sharabi and Anna. 

Average  

A 
 

A*M 

fertilizer  O-DAP g/tree 

(D) 

Moringa 

leaves 

extract ml/l 

(M) 

Apple 

varieties 

A)) 
1000 500 0 

 

0.295 

0.331 0.279 0.300 0.414 0 Anna 

0.285 0.248 0.290 0.317 150 

0.236 0.236 0.269 0.307 200 

 

0.515 

 

0.546 0.490 0.526 0.622 0 Sharabi 

0.506 0.461 0.500 0.557 150 

0.492 0.458 0.482 0.536 200 



367 | P a g 

e 

Fruit Characteristics And Yield Quality of Two Apple Varieties As Affected By O DAP Fertilization 

and Spraying With Moringa Plant Extract. 

SEEJPH 2024  Posted: 24-07-2024 

  

 

LSD: 

A=0.003 

LSD: 

A*M=  

0.003 

LSD: A*M*D = 0.007 LSD 

 - D x A - 

LSD: A*D =0.004 0.254 0.286 0.346 Anna 

0.469 0.503 0.572 Sharabi 

Average M  D x M 

 

0.438 

0.384 0.518 0.518 0 

 

0.395 

0.354 0.437 0.437 150 

 

0.381 

0.347 0.421 0.421 200 

LSD: M =0.002 LSD: M*D = 0.005 LSD 

 0.362 0.394 0.459  
Average D 

LSD: D =  0.003 LSD 

Table 5. Effect of fertilizing with O-DAP fertilizer and spraying with Moringa leaves extract and the 

interactions between them on the percentage total soluble solids (T.S.S.) for the two varieties sharabi 

and Anna. 

Average    

A 
 

A*M 

fertilizer  O-DAP g/tree 

(D) 

Moringa 

leaves 

extract ml/l 

(M) 

Apple 

varieties 

A)) 
1000 500 0 

11.18 10.92 11.74 10.68 10.36 0 Anna 

11.21 11.95 11.21 10.47 150 

11.42 12.21 11.50 10.55 200 

10.71 10.53 10.97 10.47 10.16 0 Sharabi 

10.69 11.23 10.58 10.27 150 

10.91 11.66 10.73 10.36 200 

LSD: 

A=0.11 

LSD: 

A*M= 

0.09  

 

LSD: A*M*D = 0.11 LSD 

 - D x A - 

LSD: A*D =0.08 10.46 11.13 10.46 Anna 

10.26 10.59 10.26 Sharabi 

Average M  D x M 

10.73 11.35 10.57 10.26 0 

10.95 11.59 10.89 10.37 150 

11.16 11.93 11.11 10.45 200 

LSD: M =0.02 LSD: M*D = 0.06 LSD 

 11.62 10.86 10.36  
Average D 

LSD: D =  0.04 LSD 
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Through the results in Table (5) indicate a significant effect of the 1000 gm tree-1 level of O-DAP 

fertilizer on the percentage of T.S.S in the fruits, which gave the highest percentage of (11.62%) 

compared to the comparison treatment, which gave the lowest percentage of (10.36%). As for 

spraying with the extract Moringa leaves. From the data in the table above, the effect of spraying on 

the percentage of T.S.S in the fruits is shown, as the concentration of 200 ml L-1 gave the highest 

percentage, reaching (1.161%) compared to the comparison treatment, which gave the lowest 

percentage, amounting to (10.73%). The same table data also indicates that it exceeds The Anna 

variety gave the highest percentage of T.S.S, reaching (11.18%), compared to the sharabi variety, 

which gave the lowest percentage, reaching (10.71%). We found through the results in Table (5) also 

indicates the significant effect of the triple interaction between the level of 1000 g tree-1 and the 

concentration of 200 ml L-1 and the Anna variety in the percentage of T.S.S, which gave the highest 

percentage of (12.21%) compared to the triple interaction between not fertilizing and spraying and 

the sharabi variety which gave The lowest percentage was (10.16%). 

It is noted from the results in Tables (1, 2, 3, 4, 5) regarding: fruit weight, fruit length, total tree yield, 

total acidity percentage, and T.S.S. percentage, as a significant effect was observed for fertilizing 

with O-DAP fertilizer and its various levels compared to the control treatment throughout the growth 

period and in a manner Especially the high level of it (1000 gm tree-1), which gave the treatment 

with which it was fertilized superior to the treatments of the rest of the levels of ground fertilization 

for the studied characteristics. The reason for this may be due to the fact that the fertilizer contains 

nitrogen, which in turn leads to an increase in the leaf area, which is reflected in an increase The 

process of photosynthesis, as well as the positive effect of phosphorus in forming a strong root 

system, which increases the ability to absorb nutrients, thus increasing their concentration in the 

plant. This in turn leads to an increase in the nutrients manufactured by the photosynthesis process 

and the transfer of the products of this process to the fruits, as well as the role of potassium, which 

has a major role in building Carbohydrates and their transport to other parts of the plant (19، 20). In 

the same context, these results are related to the role of humic acid in physiological processes, and 

this occurs through enhancing the activity of enzymes and transporting products from the 

photosynthesis process, in addition to its role in cell division and the elongation process (11). This 

encourages evolution, and the explanation for this increase in the majority of plant traits examined 

may also be related to the involvement of humic acid, which has a physiological effect on plants 

similar to auxin and affects plant growth (16). From the results of the tables above, spraying with 

Moringa leaves extract has improved the physical characteristics of the fruits (weight, diameter) 

because the extract contains the compound Zeatin, which is one of the most common forms of 

cytokinin, which has an important role in cell division and elongation, as well as its antioxidant 

properties and its role in regulation and distribution. Products of the photosynthesis process and 

nutrients (8  ، 21). The increase in total soluble solids (Table 5) may be attributed to attracting the 

products of photosynthesis towards the fruits (6). As for the reason for the decrease in acidity in 

Table (4), it may be due to the activation of some enzymes present in the cytoplasm that work to 

convert organic acids into sugars, which leads to a decrease in acidity (12). 

4. Conclusion  

The reason is that genetic factors play an important role in preparing nutrients in sufficient and 

balanced quantities, as genes affect the physiological processes in the plant, through their control 

over the enzymes specialized in those physiological processes, so the effect of genes appears in the 

form of a difference in shape and size. The thickness of the leaf, the distribution of stomata on it, and 

its pigment content, in addition to the height of the tree and the nature of its growth (18). 
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