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ABSTRACT 

ARTICLE INFO  

This study was conducted to evaluate the effect of the biofertilizer 

Azospirillum brasilense and the chemical foliar fertilizer Grow More, 

individually and in combination, on improving some vegetative growth 

characteristics of pomegranate (Punica granatum L.) Wonderful saplings 

under the Najaf Governorate environmental conditions. The experiment 

was RCBD factorial included 3 levels of biofertilizer and the commercial 

balanced Growmore foliar fertilizer, to study the effect of each and their 

interaction on a number of vegetative growth indicators. The findings 

showed that the treatments differently affected studied growth parameters 

namely the increase in sapling height, number of leaves, stem diameter, 

number of branches, leaf area, and total leaf chlorophyll content. The soil 

applied biofertilizer A. brasilense resulted in significantly higher values 

in most traits especially at 12 ml seedling⁻¹ compared to the control. 

Similar but lower effectiveness was detected in the individual treatments 

with foliar balanced Growmore where the best results were obtained at 

300 mg L-1.  Overall findings indicate that the highest percentage increase 

was in the interaction treatment of 12 ml sapling-1 bacterial fertilizer and 

300 ml L-1 Growmore, which achieved an increase over the control in 

sapling height by 120%, in the number of leaves by 135%, and in stem 

diameter by 180%. The number of branches also increased from less than 

7 to 35 branches/seedling, and the leaf area and leaf chlorophyll content 

recorded an increase over the control by 189% and 200% respectively. 

This study is confirming that biofertilization with A. brasilense and/or 

commercial foliar balanced NPK were effective for producing vigor fast 

growing pomegranate saplings. 
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1-Introduction 
The pomegranate (Punica granatum L.) is a 

deciduous fruit tree of considerable economic 

and nutritional importance due to its 

adaptability to various environmental 

conditions in semi-arid regions and high market 

value [1]. Wonderful is one of the most 

important and widely grown varieties, both 

globally and locally, because it produces high-

quality fruits with relatively large amounts of 

active compounds [2]. Therefore, it has 

attracted much attention in modern horticultural 

research with emphasis on technology for 

seedling production and techniques for 

enhancing vegetative growth. Like most other 

fruit trees, successful pomegranate cultivation 

to realize the full potential of high yields 

depends primarily on nutrition quality and 

nutrient utilization efficiency, particularly 

during the early establishment of rapid 

vegetative growth [3,4].  

In the light of the above, biofertilizers have 

emerged as a sustainable option with or without 

chemical fertilizers to enhance soil fertility, 

nutrient availability, and better growth of plants 

by excreting organic growth regulators and 

nitrogen fixation [5,6]. Azospirillum brasilense 

bacteria is one of the attractive biofertilizers as 

it efficiently promotes plant growth by fixing 

nitrogen and also rooting stimulation that later 

leads to better nutrient uptake; besides, it 

secretes auxins, gibberellins, and cytokinins 

[7,8].  

Furthermore, foliar traditional fertilizers, 

particularly those that contain macro- and 

micronutrients, are still considered a primary 

source to satisfy the dietary needs of plants [9]. 

They also improve the efficiency of 

photosynthesis and promote vegetative growth 

[10]. Therefore, the present study was carried 

out to investigate the response of Wonderful 

pomegranate seedlings to different levels of 

biofertilizer Azospirillum brasilense and foliar 

fertilizer Growmore both individually and in 

combination on some parameters of vegetative 

growth. This, in turn, will assist in establishing 

an environmentally sound and integrated 

fertilization program for pomegranate seedlings 

in Najaf Governorate. 

2-Materials and Methods 

The experiment was conducted during the 2025 

growing season at the research station of the 

College of Agriculture, University of Kufa, in 

Najaf Governorate, from April 1, 2025, to 

October 1, 2025, on 1-year-old American 

pomegranate seedlings of the wonderful 

variety. The plants were obtained from a 

government nursery affiliated with the 

Horticulture Department of the Iraqi Ministry 

of Agriculture on March 20. The seedlings were 

transferred to 10 kg pots after the experimental 

site was prepared before planting, including 

leveling the land and removing weeds. A 

mixture of sandy soil and peat moss was placed 

in the pot in equal quantities, and the seedlings 

were planted. All necessary maintenance 

operations, such as hoeing and weed control, 

were carried out uniformly throughout the 

experiment. The pots were placed inside a 

wooden shade structure. Initial measurements 

of the treatments were taken, and foliar 

spraying of the plants began on April 1, at a rate 

of 5 sprays per month, except for August. As for 

the biofertilizer, the first application was on 

October 4th and the second on June 25th, i.e., 

after 75 days. Random samples were taken from 

the soil in which the seedlings were growing 

and then mixed homogeneously. The soil was 

then analyzed to determine some of its chemical 

and physical properties [11]. 

The experiment was conducted as a factorial 

experiment using a randomized complete block 

design (RCBD) with two factors. The first 

factor included four levels of biofertilizer (0, 4, 

8, and 12 ml sapling), and the second factor 

included four levels of chemical fertilizer (0, 

100, 200, and 300 mg L-1).  The growth traits 

were measured including sapling height (cm), 

stem diameter (mm), number of branches (branch 

sapling-1), number of leaves (leaf sapling-1), leaf area 

(cm2 sapling-1), as well as leaf content of 

Chlorophyll (mg.100g-1 FW) was estimated in five 

randomly selected fully developed leaves from each 

experimental unit [12]. 

Statistical analysis 

Data were collected at the end of the experiment 

on October 1, 2025, and were statistically 

analyzed using ANOVA and factor analysis 

with interactions using the GenStat 12.1 VSN 

International statistical software [13]. 

Differences between means were compared 

using the least significant difference (LSD) test 

at a probability level of 0.05 [14]. 
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3-Results and Discussion 

Sapling height 

The results showed a significant effect of 

biofertilizer treatment, conventional fertilizer 

application, and their interaction on plant height 

(Table 1). The treatment 12 ml sapling-1 

biofertilizer resulted in a significantly higher 

average plant height of 68.43 cm, compared to 

47.35 cm in the control treatment. The 

treatment 300 mg L-1 conventional foliar 

fertilizer achieved the highest average height of 

66.12 cm, compared to its control which did not 

exceed 50.47 cm. Table 1 also indicates that the 

interaction of A. brasilense at 12 ml sapling-1 

and 300 mg L-1 of chemical fertilizer resulted in 

the highest average sapling height of 86.03 cm, 

compared to lower values in all other 

treatments. 

Table1. Effect of biofertilizer A. brasilense and conventional foliar Growmore on plant height increase of 

pomegranate 'Wonderful' saplings 

 

Biofertilizer 

Azospirillum 

brasilense 

ml sapling-1 

Conventional foliar Growmore 

mg L-1  

Average 

Cntrol 1001 200 300 

control 39.10 44.57 50.37 51.37 47.35 

4 50.46 52.47 54.03 56.53 53.57 

8 54.73 55.43 62.63 66.53 60.85 

12 57.63 61.03 69.03 86.03 68.43 

Average 50.47 54.58 59.17 66.12 
 

L.S.D 0.05 Azo. / Gro.= 2.02   Interaction= 4.226 

 

Number of leaves 

Regarding the effect of the treatments on the 

number of leaves, it was observed that the 

number of leaves increased with increasing 

biofertilizer concentration. As the A. brasilense 

at 12 ml sapling-1 significantly outperformed 

the control treatment, recording the highest 

average of 178.43 leaf palnt-1 compared to only 

102 leaf palnt-1. Similarly, the Growmore spray 

treatment at a concentration of 300 mg L⁻¹ 

recorded 151.84 leaf palnt-1, compared to 

126.19 leaf palnt-1 in the control. The 

interaction between biofertilizer and 

conventional fertilizer had a significant effect 

on the rate of increase in the number of leaves, 

especially since the highest average of 201.58 

leaf palnt-1 was recorded in saplings treated 

with 12 ml sapling-1 Biofertilizer + 300 mg L⁻¹ 

chemical fertilizer spray. The highest rate of 

increase in the number of leaves was recorded 

in saplings treated with 12 ml sapling-1 A. 

brasilense and 300 mg L⁻¹ foliar Growmore, 

compared to the lowest increase of 85.77 

leaves. sapling-1 in the control treatment. 

Table2. Effect of biofertilizer A. brasilense and conventional foliar Growmore on sapling's number of leaves 

(leaf sapling-1) increase in pomegranate 'Wonderful' variety 

 

 

Biofertilizer 

Azospirillum 

brasilense 

ml sapling-1 

Conventional foliar Growmore 

mg L-1 

 

Average 

Cntrol 1001 200 300 

control 86.77 97.13 111.10 117.87 102.97 

4 122.67 125.14 127.61 133.09 127.13 

8 137.27 143.40 148.70 154.82 146.05 

12 159.05 167.15 185.93 201.58 178.43 

Average 126.19 133.21 143.33 151.84  

L.S.D 0.05 Azo. / Gro.= 11.023   Interaction= 16.206 
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Stem diameter 

The results in Table (3) show that stem diameter 

was significantly affected by the levels of 

biofertilizer, chemical fertilizer, and their 

interaction. Among other concentrations, the A. 

brasilense at 12 ml sapling-1 also resulted in a 

significantly higher stem diameter 3.30 mm 

compared to 1.49 in the control treatment. In 

similar manner, the 300 mg L-1 Growmore 

recorded much higher stem diameter of 2.64 

mm sapling-1, compared to the control treatment 

with only 2.21 mm. It was also observed (Table 

3) that the interaction of the highest 

concentrations of both factors resulted in the 

highest average stem diameter of 3.46 mm with 

a significant differences from most individual 

and interaction treatments. 

Table3. Effect of biofertilizer A. brasilense and conventional foliar Growmore on sapling's stem dimeter (mm) 

increase in pomegranate 'Wonderful' variety 

 

Biofertilizer 

A. brasilense 

ml sapling-1 

Conventional foliar Growmore 

mg L-1 

 

Average 

Cntrol 1001 200 300 

control 1.2633 1.4400 1.5867 1.6967 1.4967 

4 1.8733 2.0400 2.2133 2.3967 2.1308 

8 2.5833 2.7333 2.8567 3.0200 2.7983 

12 3.1367 3.2433 3.3800 3.4600 3.3050 

Average 2.2142 2.3642 2.5092 2.6433  

L.S.D 0.05 Azo. / Gro.= 0.133   Interaction= 0.284 

 

 Number of Branches 

As for the treatments effects on the number of 

branches, findings (Table 4) showed a 

significant increase in number of branches due 

to biofertilizer application. The 12 ml sapling-1 

A. brasilense significantly recorded much 

higher number of branches (31.74 branch 

sapling-1) than the control treatment (9.89 

branch sapling-1). Foliar spray with Growmore 

at 300 mg L⁻¹ also resulted in number of 

branches as higher as 23.39 compared to 18 

branch sapling-1 in the control which did not 

differ from Growmore at 200 mg L-1 that of 

18.90 branch sapling-1. The interaction of A. 

brasilense and the conventional fertilizer had a 

significant increase in number of branches 

where the highest average of 35.17 branch 

sapling-1 in the plants treated with 12 ml 

sapling-1 Biofertilizer + 300 mg L⁻¹ chemical 

fertilizer spray. 

Table4. Effect of biofertilizer A. brasilense and conventional foliar Growmore on sapling's number 

of branches in pomegranate 'Wonderful' variety 

 

Biofertilizer 

Azospirillum 

brasilense 

ml sapling-1 

Conventional foliar Growmore 

mg L-1 

 

Average 

Control 100 200 300 

control 6.29 7.86 9.24 16.16 9.89 

4 19.62 16.24 14.92 16.23 16.75 

8 17.95 20.86 22.72 25.99 21.88 

12 28.13 30.64 33.02 35.17 31.74 

Average 18.00 18.90 19.97 23.39  

L.S.D 0.05 Azo. / Gro.= 1.233   Interaction= 2.682 
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Leaf area 

The results for the treatments effects on leaf 

area indicated a significant effect of the 

biofertilizer treatments, with the 12 ml 

Seedling-1 treatment significantly 

outperforming the control treatment, achieving 

the highest average leaf area of 9.597 cm2, 

compared to an average of 4.356 cm2. The same 

table also shows that the 300 mg L-1 Growmore 

spray treatment achieved the highest average 

leaf area of 7.193 cm2 compared to the lower 

concentration and the control treatment with an 

average as low as 5.698 cm2. Overall, the 

interaction treatment using 12 ml sapling-1 

biofertilizer and 300 mg L-1 Growmore 

achieved the highest leaf area of 11.118, and 

significantly outperforming most of the 

individual and interaction treatments. 

Table5. Effect of biofertilizer A. brasilense and conventional foliar Growmore on sapling's leaf area (cm2) in 

pomegranate 'Wonderful' variety 

 

Biofertilizer 

Azospirillum 

brasilense 

ml sapling-1 

Conventional foliar Growmore 

mg L-1 

 

Average 

Control 100 200 300 

Control 3.826 4.227 4.598 4.772 4.356 

4 5.066 5.378 5.503 5.730 5.419 

8 6.170 6.348 6.760 7.153 6.608 

12 7.729 8.981 10.560 11.118 9.597 

Average 5.698 6.233 6.855 7.193  

L.S.D 0.05 Azo. / Gro.= 0.48   Interaction= 0.96 

 

Plant content of total chlorophyll  

In case of treatments effects on leaf content of 

total chlorophyll, findings showed that 

biofertilization with Azospirillum brasilense 

had much higher effect on chlorophyll level 

than the that recorded by the commercial foliar 

Growmore (Table6). As the treatment of 12 ml 

sapling-1 biofertilizer resulted in sapling 

content of chlorophyll of 19.764 mg 100g-1 

FW while Growmore at the highest 

concentration 300mg L-1 resulted in 

chlorophyll level of 16.535 mg 100g-1 FW 

compared to significantly lower value in the 

control that range from 10.25 to 13.201 mg 

100g-1 FW. Table 6 also indicates that the 

interaction of A. brasilense at 12 ml sapling-1 

and 300 mg L-1 of foliar Growmore resulted in 

the highest average sapling content of 

chlorophyll of 23.468 mg 100g-1 FW which 

significantly differed from all the other 

interaction and individual treatments. 

 

Table6. Effect of biofertilizer A. brasilense and conventional foliar Growmore on sapling's content of 

chlorophyll (mg 100g-1 FW) in pomegranate 'Wonderful' variety 

 

Biofertilizer 

Azospirillum 

brasilense 

ml sapling-1 

Conventional foliar Growmore 

mg L-1 

 

Average 

Control 100 200 300 

control 7.730 10.549 11.212 11.545 10.259 

4 12.816 13.135 13.575 14.467 13.498 

8 14.811 15.159 15.967 16.661 15.649 

12 17.447 18.255 19.884 23.468 19.764 

Average 13.201 14.275 15.159 16.535  

L.S.D 0.05 Azo. / Gro.= 0.42   Interaction= 0.86 
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Biofertilizer Azospirillum brasilense 

significantly enhanced all studied vegetative 

growth characteristics of "wonderful" 

pomegranate saplings. All levels of biofertilizer 

resulted in significant increases in sapling 

height, stem diameter, number of branches and 

leaves, leaf area, and total chlorophyll content. 

These results are due to nitrogen-fixing 

bacteria, Azospirillum, which can fix nitrogen 

in the air and then change it to a form that can 

be used by the plant. Another reason is that 

these bacteria produce plant growth hormones, 

including auxins, gibberellins, and cytokinins, 

which raise cell division and cell elongation, 

hence increasing vegetative growth [15]. The 

findings are consistent with those of Bashan et 

al. (2004) and Bhardwaj et al. (2014) who 

demonstrated the role of growth-promoting 

bacteria in improving the vegetative growth 

parameters of fruit crops [6,16]. 

 

The level of 300 mg/L⁻¹ proved to be superior 

in most of the traits under study as compared to 

the control treatment in assessing the effect of 

Grow More foliar fertilizer. This is because of 

the NPK nutrient content of the fertilizer. NPK 

is a macronutrient that directly participates in 

building up plant tissues and in the regulation 

of metabolic processes; the other components 

are micronutrients like iron, zinc, and 

manganese. They play a very important role in 

the formation of chlorophyll and in the 

activation of a number of enzymes taking part 

in photosynthesis and respiration. According to 

Mengel and Kirkby (2012) and Broadley et al. 

(2012), when these elements are available in 

adequate amounts, the efficiency of 

photosynthesis is improved hence more 

carbohydrate is realized and this has a positive 

effect on vegetative growth [17,18]. 

 

The chlorophyll content in leaves indicates the 

nutrition level of the plant and its capacity for 

photosynthesis. The results of this study 

indicated a significant increase in total 

chlorophyll content with increasing levels of 

both the biofertilizer and the foliar fertilizer. 

This rise in chlorophyll indicates higher 

photosynthesis efficiency and carbohydrate 

metabolism in plant growth as reflected by cell 

division, elongation, and volume increment; 

hence, it leads to increased indicators of 

vegetative growth of the plant [19,20]. Iron and 

manganese also play a role in this process due 

to their participation in chlorophyll formation 

and the electron transport chain in 

photosynthesis, while nitrogen is involved in 

the formation of proteins and enzymes that 

catalyze the process of photosynthesis. These 

findings are consistent with those of Taiz and 

Zeiger (2010) and Ibrahim and Abd Elkawy and 

(2018) in their studies on fruit trees [21,22]. 

These results could have been attributed to the 

positive interaction between the biofertilizer 

and foliar fertilizer. It could be assumed that the 

biofertilizer made the nutrients more available 

and the absorption efficiency from the soil 

while the foliar fertilizer supplied the nutrients 

directly and quickly through the leaves. Similar 

results were reported by Stino et al. (2009) and 

Pandey et al. (2020) who stated that 

biofertilizers in combination with chemical 

fertilizers significantly improved growth and 

productivity in fruit trees compared to single 

applications of each nutrient source [23,24]. 

The findings of this study generally prove that 

integrated fertilization programs involving 

applications of bio-fertilizer Azospirillum 

brasilense and foliar fertilizer Grow More 

contribute to the production of strong 

pomegranate seedlings with balanced 

vegetative growth and higher nutrient use 

efficiency. The trend is a positive one for 

sustainable agriculture, as it reduces the 

reliance on traditional chemical fertilizers. 

 

4-Conclusion 

The results of the study demonstrated the 

possibility of increasing pomegranate saplings 

growth and vigor with aid of soil-applied 

biofertilizer Azospirillum brasilense especially 

when used at 8 or 12 ml saplin-1. Spraying with 

foliar nutrient Growmore was also effective in 

increasing saplings growth and content of 

chlorophyll which was increased as the 

concentration increases to 300 mg L-1. 

Findings indicated that all the growth 

parameters under study showed a gradual 

increase with increasing concentrations used 

within the limits of this study. Best results 

were obtained in the combined interaction of 

both factors especially when used at the 

highest application levels.   



Zahraa I K Aljuboury and Shyamaa Salman Neamah                 Impact of Bacterial Fertilization and Foliar … 

 

113 
 

Conflict of interest  

The authors have no conflicts of interest to 

disclose that are compatible with the subject 

matter of this article. 

Consent to participate 

All authors have expressed their authorization 

to engage in this publication.  

Funding  

This research did not receive any specific 

funding. 

Ethical Statement  

Except for sensory evaluation, we have not 

conducted any human or animal investigations 

during this study. Regarding the sensory case. 

5-References 

[1] Chandra, R., Babu, K. D., Jadhav, V. T., 

Jaime, A., & Silva, T. D. (2010). Origin, 

history and domestication of pomegranate. 

Fruit, Vegetable and Cereal Science and 

Biotechnology, 2, 1-6. 

[2] Tinebra, I., Scuderi, D., Sortino, G., 

Mazzaglia, A., & Farina, V. (2021). 

Pomegranate cultivation in mediterranean 

climate: plant adaptation and fruit quality of 

‘mollar de elche’and ‘wonderful’cultivars. 

Agronomy, 11(1), 156. 

[3] El-Gioushy, S. F. (2016). Comparative 

study on the NPK fertilization sources of 

young Manfalouty Pomegranate trees. Journal 

of Plant Production, 7(10), 1037-1042. 

https://doi.org/10.21608/jpp.2016.46875. 

[4] Maity, A., Babu, K. D., & Sarkar, A. 

(2019). Guidelines for fertilizer use in 

pomegranate orchards based on seasonal 

uptake and partitioning of nutrients. Scientia 

Horticulturae, 252, 138-148. 

https://doi.org/10.1016/j.scienta.2019.03.047. 

[5] Ranjan, S., Sow, S., Choudhury, S. R., 

Kumar, S., & Ghosh, M. (2020). Biofertilizer 

as a novel tool for enhancing soil fertility and 

crop productivity: a review. Int J Curr 

Microbiol Appl Sci, 11, 653-65. 

[6] Bhardwaj, D., Ansari, M. W., Sahoo, R. K., 

& Tuteja, N. (2014). Biofertilizers function as 

key player in sustainable agriculture by 

improving soil fertility, plant tolerance and 

crop productivity. Microbial cell factories, 

13(1), 66. https://doi.org/10.1186/1475-2859-

13-66. 

[7] Singh, L., & Sadawarti, R. K. (2020). A 

review on role of bio-fertilizers in fruit crops. 

Plant Archives, 20(2), 3154-3158 . 

[8] Suhameena, B., Devi, S., Gowri, R., & 

Kumar, S. D. (2020). Utilization of 

Azospirillum as a Biofertilizer–an overview. 

International Journal of Pharmaceutical 

Sciences Review and Research, 62(2), 141-

145. 

[9] Al-Waeli, F., Al-Jubouri, H., & Al-Khayyt, 

B. (2023). The effect of spraying nutrient 

solution (Growmore) and benzyl adenine on 

some vegetative traits of sour orange seedling. 

Euphrates journal of agricultural science, 

15(2), 566-572. 

[10] Hussein, A. S., Abeed, A. H., Usman, A. 

R., & Abou-Zaid, E. A. (2024). Conventional 

vs. nano-micronutrients as foliar fertilization 

for enhancing the quality and nutritional status 

of pomegranate fruits. Journal of the Saudi 

Society of Agricultural Sciences, 23(2), 112-

122. 

https://doi.org/10.1016/j.jssas.2023.09.008 

[11] Sparks, D. L., Page, A. L., Helmke, P. A., 

& Loeppert, R. H. (Eds.). (2020). Methods of 

soil analysis, part 3: Chemical methods. John 

Wiley & Sons. 

[12] DuBois, M., Gilles, K. A., Hamilton, J. K., 

Rebers, P. A., & Smith, F. (1956). 

Colorimetric method for determination of 

sugars and related substances. Analytical 

chemistry, 28(3), 350-

356.https://doi.org/10.1021/ac60111a017. 

[13] Hoshmand, R. 2018. Design of 

experiments for agriculture and the natural 

sciences. Chapman and Hall/CRC. 

https://doi.org/10.1201/9781315276021 

[14] Payne, R., Murray, D., Harding, S., Baird, 

D., & Soutou, D. (2009). GenStat for Windows 

12th Edition Introduction: VSN International, 

5 The Waterhouse. Waterhouse Street, Hemel 

Hempstead, Hertfordshire HP1 1ES, UK. 

[15] Fukami, J., Cerezini, P., & Hungria, M. 

(2018). Azospirillum: benefits that go far 

beyond biological nitrogen fixation. Amb 

Express, 8(1), 73. 

https://doi.org/10.1186/s13568-018-0608-1. 

[16] Bashan  ،Y.  ،Holguin and de- Bashan. 2004. 

Azospirillum- lantrelationships: physiological 

  ،molecular  ،agricultural  ،and environmental 

https://doi.org/10.21608/jpp.2016.46875
https://doi.org/10.1016/j.scienta.2019.03.047
https://doi.org/10.1186/1475-2859-13-66
https://doi.org/10.1186/1475-2859-13-66
https://doi.org/10.1016/j.jssas.2023.09.008
https://doi.org/10.1021/ac60111a017
https://doi.org/10.1186/s13568-018-0608-1


Iranian journal of food science and industry                                Number 174, Volume 23, August 2026 

 

114 
 

advances. Can J Microbiol. Aug;50(8): 521- 

77 https://doi.org/10.1139/w04-035. 

[17] Broadley, M., P. Brown, I. Cakmak, Z. 

Rengel and F. Zhao. 2012. Function of 

nutrients: Micronutrients. In Marschner P 

(Ed.) Marschner’s Mineral Nutrition of Higher 

Plants. 35:369–400. 

[18] Mengel, K., & Kirkby, E. A. (2012). 

Principles of plant nutrition. Springer Science 

& Business Media. 

[19] Abdel-Mouty , M., M. ; A.R. A.R. 

Mahmoud , M. El-Desuki and F.A. Rizk. 2011. 

Yield and fruit quality of eggplant as affected 

by organic and mineral fertilizer application. 

Research Journal of Agriculture and 

Biological Sciences. 7 (2): 196-202. 

[20] Al-Dulaimy, Q. Z. A. (2022). Effects of 

planting date and spraying with organic 

fertilizers on vegetative growth indices of dill 

plant (Anethum graveolens L.). Tikrit Journal 

for Agricultural Sciences, 22(2), 45–56. 

[21] Taiz, L. and E. Zeiger. 2010. Plant 

physiology.5th ed. Sin Auer Associates Inc. 

Publisher Sunderland, Massachus - AHS. 

U.S.A. 

[22] Ibrahim, A. M., & Abd Elkawy, O. R. 

(2018). Effect of Concentrations and 

Frequency of Iron Foliar Application on Yield 

and Leaves Mineral Content of Valencia 

Orange Tree. Journal of Plant Production, 

9(12), 1087-1090. 

https://doi.org/10.21608/jpp.2018.36632. 

[23] Pandey, R. K., Karuna, K., Rani, R., Homa, 

F., Ahmad, F., Pandey, A. K., & Kumari, R. 

(2020). Effect of potassium and zinc on 

growth, physiological and yield attributes in 

sweet orange (Citrus sinensis Osbeck) 

cv.“mosambi” under high density planting. 

IJCS, 8(1), 2906-2910. 

https://doi.org/10.22271/chemi.2020.v8.i1ar

.8712. 

[24] Stino, RG, Mohsen, AT and Maksoud, MA 

(2009). Bio-Organic fertilization and its 

impact on apricot young trees in newly 

reclaimed soil. American–Eurasian J. Agric. 

And Environ. Sci., 6(1): 62-69. 

 

 

 

 

https://doi.org/10.1139/w04-035
https://doi.org/10.21608/jpp.2018.36632
https://doi.org/10.22271/chemi.2020.v8.i1ar.8712
https://doi.org/10.22271/chemi.2020.v8.i1ar.8712

