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Abstract 

This study was conducted at Al-Zafaraniya Station - Department of Horticulture - Ministry of 

Agriculture for the spring season 2022 to study the effect of spraying with nano-fertilizer S at three 

concentrations (0, 1, 2) g.L-1, and adding the biofertilizer F for mycorrhizal fungi and azotobacter 

bacteria at four levels (0, 50 spores. g-1 dry soil, 5 ml.L-1, 50 spores. g-1 dry soil + 5 ml L-1) on 

one-year-old olive seedlings of Ashrasi cultivar. A two-factor experiment was carried out in a 

randomized complete block design (RCBD). The number of experimental treatments was 12. For 

three replications, the experimental unit included 5 seedlings, so the total number of seedlings in the 

sector becomes 60 seedlings, and the total number of seedlings is 180. The data was analyzed 

according to the statistical program Gen Stat, and the coefficients were compared according to the 

L.S.D. at the probability level of 0.05 according to the randomized block design, and the results can 

be summarized as follows  :-  

The spraying treatment with nanofertilizer had a significant effect on all the studied traits, which 

included (stem diameter, number of leaves, dry weight of vegetative growth, and the leaves’ content 

of chlorophyll and carbohydrates), where the S2 spraying treatment excelled at a concentration of 2 

g.L-1, recording the highest averages compared to the no-adding treatment for all the studied traits. It 

also had a significant increase in the treatment of biofertilizers with mycorrhizal fungi and 

azotobacter aggregate F3, which added an enhanced effect to all the studied traits. The interaction 

treatment between the nanofertilizer at a concentration of 2 g.L-1 and the combined biofertilizer 

(fungi and bacteria) had a significant effect, recording the highest averages for all the studied traits, 

which included (stem diameter, number of leaves, dry weight of vegetative growth, and the leaves’ 

content of chlorophyll and carbohydrates), which amounted to (12.03 mm). 6.40, 27.33 g, 64.00 

SPAD, 23.20%) compared to the no-additive treatment, which recorded the lowest averages of (6.34 

mm, 10.67, 168.67, 168.67 g, 42.67 SPAD, 14.43%), respectively. 
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Introduction: 

The olive tree is an evergreen fruit tree and is 

one of the most important oil crops in the 

world. The scientific name is Olea europaea L. 

and it belongs to the Oleaceae family. Its 

native habitat is the Mediterranean 

(Agaudaoud, 1991), and there are more than 

(40) cultivars of it in Iraq (Genaidy et al., 

(Genaidy et al., 1991). 2015. Due to the large 

number of cultivars, olive fruits were divided 

into oleaginous cultivars (for oil extraction) 

and table cultivars, in addition to dual-purpose 

cultivars. The area of olives in the world 

reached about 10,578,246 hectares, with a 

production of 19,464,495 tons (FAO, 2021). 
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Its fruits are used as food, as is its oil, which is 

considered one of the best vegetable oils 

because it protects against atherosclerosis and 

treats heart disease (Preedy and Watson, 

2010). Nanofertilizers have unique properties 

due to their small size and large surface area, 

which leads to an increase in the absorption 

surface and thus an increase. The process of 

photosynthesis and thus increasing plant 

production (Singh and Prasad, 2016). As noted 

by (ALalam and ALalaf, 2020), 

nanofertilizers, when added in the form of an 

element or a group, stimulate and increase 

vegetative growth and the plant’s content of 

mineral elements and increase the 

effectiveness of nutrient use. Reducing 

environmental pollution. Biofertilizers help 

directly or indirectly in achieving food 

security (Mahmud et al., 2012), as they 

represent biological sources that contain 

different living microorganisms such as 

bacteria, fungi, or both together, as they work 

to enhance the growth of the root system to 

increase the ability to absorb water and 

nutrients. They are characterized by their 

ability to release nutrients from plant residues 

and raw materials, prepare them freely for the 

plant, enhance growth, and provide primary 

nutrients to the host plant (Hari et al., 2010 

and Mosa et al., 2014). Biofertilizers carry 

different types of microorganisms, including 

fungi with symbiotic living and mutual 

benefit. (such as mycorrhizal fungi), and 

another free-living species in the soil, whose 

activity increases as a result of plant roots 

secreting substances that encourage biological 

activity, as in Osobacter bacteria, which fix 

atmospheric nitrogen (Hayat et al., 2010). This 

study was carried out to determine the effect 

of nanofertilizers and fungal and bacterial 

biofertilizers, individually or in combination, 

on the growth of some vegetative and 

chemical traits of olive seedlings of Ashrasi 

cultivar. 

  

Materials and methods  

 The experiment was conducted in la of the  

lathhouse on farm, Department of Horticulture 

- Ministry of Agriculture, for the spring season 

of 2022. To study the effect of spraying 

nanofertilizers (microelements) and ground 

treatment with biofertilizers (Mycorrhizal 

inoculum and Azotobacter inoculum) on some 

vegetative and chemical traits on olive 

seedlings of the Ashrasi cultivar. A factorial 

experiment was carried out using a 

randomized complete block design (RCBD). 

The number of experimental parameters was 

12 = 4 x 3, with three replications. The 

experimental unit included 5 seedlings, so the 

total number of seedlings in replicate became 

60 seedlings, and the total number of seedlings 

in the experiment was 180. The data was 

analyzed according to the Gen Stat statistical 

program, and the parameters were compared. 

According to L.S.D. at a probability level of 

0.05 (Al-Rawi and Khalaf Allah, 2000.) 

Study factors: 

The first factor: nano-fertilizer (IQCOMBI), 

which contains some minor elements as shown 

in Table (1). The nano-fertilizer was added 

sprayed at three concentrations (2.1.0 g.L-1) 

and four sprays in a season and on dates of 

1/3, 20/3, and 10/4. , 4/30 and symbolized by 

S2,S1,S0. 
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Table (1) Contents of nanofertilizers (IQCOMBI) 

 

 

 

The second factor: Biofertilizers, which were 

obtained from the Agricultural/Saffron 

Research Department of the Ministry of 

Science and Technology, which included four 

levels: control treatment (without vaccine) and 

its symbol F0. The mycorrhizal vaccine, 

Glomus spp., was prepared at a concentration 

of 50 spores/g-1 of dry soil, and was coded as 

F1. And the chroccomus Azotobacte vaccine 

was prepared at a concentration of 1×910, and 

5 ml.L-1 of liquid was added to each plant, 

and its symbol was F2. The vaccine 

interaction between the mycorrhizae was 50 

spores/ 1 gm - dry soil + Azotobacter bacteria 

inoculum 5 ml.L1-) and is symbolized by the 

symbol F3. 

 The experiment began on 2/18/2022 for the 

spring season and began by transferring all 

olive seedlings (a local cultivar, Ashrasi), one 

year old, selected as homogeneous in size as 

possible, and contained in plastic bags with 

their soil, into a pot with a capacity of 7 kg. 

During the transfer, biofertilizer treatment was 

applied at its four levels, where The 

mycorrhizal fungus was added to the pot soil 

in the area in contact with the roots, and the 

pot soil was injected with azotobacter bacteria 

in the area surrounding the roots, as well as 

the interaction treatment according to the 

method proposed by (Gerdmann and Nicolson, 

1963 and Matysiak and Falkowski, 2010). The 

addition was according to the experimental 

parameters for each pot and the filling was 

completed. The pot is filled with soil made of 

peat moss and sand at a ratio of 3:1. The first 

spraying of the nanofertilizer treatment was 

carried out in the early morning on 3/1/2022 

with a 2-litre hand sprinkler until the seedlings 

were completely wet, while the control 

treatments were sprayed with water only. The 

seedlings were watered the day before the 

spraying process to increase the opening of the 

stomata, and the concentration of solutes in 

the leaf cells decreases, thus increasing the 

penetration of ions from the spraying solution 

into the wall of the leaf cells (Al-Sahhaf, 

1989). All agricultural service operations for 

the seedlings continued in a homogeneous 

manner for all seedlings, and the soil was also 

analyzed. Used by taking a sample to 

determine the texture of the soil and some 

chemical and physical properties, Table (2). 

The readings for the studied characteristics 

were taken on 1/7 and during the first week of 

July 2022. 

 

 

 

 

 

 

 

 

 

 

 

Element B Cu Fe Mn Zn 

Percentage 0.2% 0.5% 6% 6% 6% 
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Table (2) Some physical and chemical properties of thresher soil 

Property Value Unit 

PH: degree of soil 

reaction 
7.1  

EC electrical conductivity 1.35 (ms/cm) 

Organic matter 8.49 % 

Available ions 

Available nitrogen  

 

ppm 

 

NH4 47.6 

No3 63.2 

Available 

potassium 
128.9 

Available 

Phosphor 
13.2 

Soil separators 

Sand 793 

g.kg
-1

 clay 184 

silt 59 

Soil texture Sandy loam 

 

 

Studies traits  in the experiment: 

1- Main stem diameter (mm)

 

The main stem diameter of the seedlings was 

measured using a Calipers Vernier foot. The 

seedlings were selected randomly and an 

average was taken for each experimental unit 

in one replicate, then an average was extracted 

for each treatment. 

2- Number of leaves/seedling 

The number of leaves was calculated for each 

randomly selected seedling, then an average 

was extracted for each replicate, and the 

average was calculated for each treatment. 

3- Dry weight of vegetative growth (g. 

Seedling - 1) 

After uprooting the seedlings and separating 

the shoots from the roots, the shoots were 

taken and placed in perforated paper bags and 

placed in an electric oven at a temperature of 

(70 degrees Celsius) for (48) hours to get rid 

of moisture until the weight was constant (Al-

Sahhaf, 1989), then readings were taken. Dry 

shoots were measured with a sensitive balance 

and a rate was extracted for each treatment. 

4- Relative content of chlorophyll in leaves 

(SPAD unit) 

The chlorophyll content in the leaves of olive 

seedlings was estimated using a device (SPAD 

CCM-200 Plus) from Apogee Instrument Inc., 

where readings were taken from (6) leaves 

from each seedling for each experimental unit 

of each replicate, and an average was 

extracted for each treatment as measured in 

SPAD units. (Jemisona and Williams 2006) 

5- Percentage of total carbohydrates in leaves 

 The method of Joslyn (1970) was used to 

estimate the total carbohydrate contents in the 

leaves 

Results and discussion: 

Stem diameter (mm.) 

The results in Table (3) showed that the nano-

fertilizer spraying treatment significantly 

affected the main stem diameter. The S2 
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spraying treatment outperformed all 

treatments and gave its highest value of 

(10.67) mm compared to control treatment S0, 

which gave its lowest value of (8.17) mm  

. 

Table (3) Effect of nano and bio fertilizer on stem diameter (mm) of olive seedlings (Ashrasi 

cultivar). 

average 
Biofertilizer Nano 

fertilizer F3 F2 F1 F0 

8.17 9.51 8.77 8.07 6.34 S0 

9.30 10.37 10.04 9.17 7.63 S1 

10.67 12.03 11.32 10.42 8.90 S2 

9.38 10.63 10.04 9.22 7.62 average 

F×S= 

0.326 
F=0.188 S=0.163 LSD0.05 

 

Adding the biofertilizer treatment significantly 

increased stem diameter, and the addition 

treatment F3 was significantly excelled on all 

treatments and gave the highest value 

amounting to (10.63) mm compared to control 

treatment F0 which gave its lowest value 

amounting to (7.62) mm. The S2F3 interaction 

treatment of the factors achieved a significant 

effect on the stem diameter characteristic, as it 

gave the highest average for the characteristic, 

amounting to (12.03) mm, compared to the 

S0F0 interaction treatment, which recorded 

the lowest stem diameter, amounting to (6.34) 

mm. 

 

Number of leaves/seedling 

The results of Table (4) showed that the 

number of leaves trait was significantly 

affected by spraying with nanofertilizer, as the 

nanofertilizer spraying treatment S2 excelled 

on all spraying treatments and recorded the 

highest average for the trait, reaching (218.08) 

compared to control treatment S0, which 

recorded the lowest average number of leaves, 

reaching (185.17). The addition of the 

biofertilizer achieved a significant effect on 

the number of leaves, as the F3 biofertilizer 

treatment outperformed all addition treatments 

and gave the highest average number of 

leaves, reaching (221.11

.) 

Table (4) The effect of nano and bio fertilizer on leaf number of olive seedlings (Ashrasi 

cultivar). 

average 
Biofertilizer Nano 

fertilizer F3 F2 F1 F0 

185.17 212.33 175.33 184.33 168.67 S0 

201.04 218.33 194.67 204.83 186.33 S1 

218.08 232.67 218.33 226.67 194.67 S2 

201.43 221.11 196.11 205.27 183.22 average 

F×S=3.04

1 
F =1.755 S= 1.520 LSD0.05 
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Compared to control treatment F0, which gave 

the lowest average for the trait (183.22). The 

interaction treatment of the factors showed a 

significant effect on the number of leaves, as 

the interaction treatment S2F3 had the highest 

average number of leaves, reaching (232.67), 

compared to the triple treatment S0F0, which 

gave the lowest average number of leaves, 

reaching (168.67.) 

Dry weight of vegetative growth (g) 

The results in Tables (5) show that the 

nanofertilizer has a significant effect on the 

dry weight of the vegetative growth, where the 

nanofertilizer treatment with a concentration 

of 2 g.L-1 was excelled on the rest of the 

treatments and gave its highest value of (22.75 

g) compared to control treatment that gave its 

lowest value of (12.50 g). As for adding 

biological fertilizers, it had a significant effect 

on the dry weight of vegetative growth, and 

the F3 treatment gave its highest value, 

amounting to (20.11 g), compared to control 

treatment, which recorded its lowest value, 

amounting to (15.44 g.) 

  

 

Table (5) Effect of cultivar, nanofertilizer, and biofertilizer on the dry weight of vegetative 

growth of olive seedlings (Ashrasi cultivar). 

average 
Biofertilizer Nano 

fertilizer F3 F2 F1 F0 

12.00 10.67 13.33 12.00 10.67 S0 

17.33 15.67 18.00 17.33 15.67 S1 

22.67 20.00 21.00 22.67 20.00 S2 

17.58 20.11 17.44 17.33 15.44 average 

F×S=1.48

0 
F= 0.855 S= 0.740 LSD0.05 

 

Table (5) showed that the interaction between 

the experimental treatments had a significant 

effect on the dry weight of vegetative growth. 

The S2F3 treatment gave its highest value, 

amounting to (27.33 g), compared to the no-

add treatment, which recorded its lowest 

value, amounting to (10.67 g.) 

Relative content of chlorophyll in leaves 

(SPAD unit) 

The results in Tables (6) showed that there is a 

significant effect of spraying with nano-

fertilizer on the relative content of chlorophyll, 

as it was observed that the nano-fertilizer 

spraying treatment S2 was significantly 

superior and gave the highest average of 

(SPAD 55.58) compared to control treatment 

S0 which gave the lowest average of (48.25 

SPAD). As for the biofertilizer addition 

parameters, it was found that there was a 

significant effect of the addition on the relative 

content of chlorophyll 
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Table (6) Effect of nano and bio fertilizer on the relative content of chlorophyll of olive 

seedlings (Ashrasi cultivar). 

average 
Biofertilizer Nano 

fertilizer F3 F2 F1 F0 

48.25 53.67 49.67 47.00 42.67 S0 

51.33 56.67 53.00 50.33 45.33 S1 

55.58 64.00 57.00 53.67 47.67 S2 

51.72 58.11 53.22 50.33 42.22 average 

F×S=1.36

9 
F= 0.791 S= 0.685 LSD0.05 

 

the adding treatment F3 created a significant 

increase in the length of the main root, it was 

excelled and recorded the highest average for 

the trait (58.11 SPAD) compared to control 

treatment F0, which gave the lowest average 

(45.22 SPAD). Table (5) showed the 

significant effect of the interaction treatment 

between treatments on the relative content of 

chlorophyll, where the S2F3 treatment 

excelled significantly and gave the highest 

average for the trait, which was (64.00 

SPAD), compared to the S0F0 treatment, 

which recorded the lowest average, which was 

(42.67 SPAD.) 

Percentage of total carbohydrates in leaves. 

The results in Table (7) showed that spraying 

with nanofertilizer had a significant effect on 

the percentage of carbohydrates, as the 

nanofertilizer spraying treatment S2 achieved 

the highest percentage of carbohydrates, 

superior to the rest of the spraying treatments 

and amounting to (20.39%) compared to 

control treatment S0, which gave the lowest 

amount of (15.93). %). The results in Table (7) 

indicated that the biofertilizer treatment had a 

significant effect on the percentage of 

carbohydrates, so the F3 treatment excelled 

and gave the highest average of (19.89%) 

compared to control treatment, which recorded 

a lower average of (15.59%). It was found that 

the interaction treatment had a significant 

effect on the percentage of carbohydrates if it 

recorded the highest average amounting to 

(23.20%) compared to the S0F0 treatment 

which recorded the lowest percentage of 

carbohydrates amounting to (14.43%.) 

 

 

Table (7) Effect of nano and bio fertilizer on the percentage of total carbohydrates in the leaves 

of olive seedlings (Ashrasi cultivar). 

average 
Biofertilizer Nano 

fertilizer F3 F2 F1 F0 

15.93 17.46 16.43 15.41 14.43 S0 

17.21 19.02 17.84 16.79 15.20 S1 

20.39 23.20 21.80 19.40 17.16 S2 

17.84 19.89 18.69 17.20 15.59 average 

F×S=

0.792 
F=0.458 S=0.396 LSD0.05 
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Discussion:

 

The results reached in Tables (3-7) during the 

spring season of 2022 indicated that the 

spraying treatment with nano-fertilizer and 

biofertilizer and the interaction between them 

had a significant effect on all the studied traits 

of vegetative growth and the leaves’ content of 

some chemical traits, and the reason may be 

due to Nanofertilizers are carriers of nutrients 

with sizes of 1-100 nanometers. When the size 

is reduced, the surface area increases very 

significantly and thus it is able to enter the 

plant cells through the stomata in the leaves 

easily (Prasad et al., 2012 and Hong et al., 

2013). This was confirmed by (Sekhon, 2013). 

2014) that nano-fertilizer leads to an increase 

in photosynthesis because it has unique 

characteristics that lie in its small surface area 

and high absorption. The reason is also due to 

the added fertilizer mixture that was sprayed 

and contains some nutrients from 

microelements, as it stimulated the growth of 

seedlings by enhancing physiological and 

biological processes, such as increasing the 

efficiency of photosynthesis and structural 

activities, thus improving plant growth 

(Abdel-Aziz et al., 2018), and it may return 

The reason is the role of iron contained in the 

fertilizer mixture, which leads to improving 

plant growth, both vegetative and radically. 

This is through regulating vital activities and 

increasing the efficiency of photosynthesis. It 

activates enzymes involved in many 

physiological processes, such as nucleic acids, 

amino acids, and energy compounds, and thus 

stimulates cell divisions and elongation. It 

stimulates cambium activity, so vegetative 

growth rates increase (Mahil, 2019; Gyana and 

Sunita, 2015). It also participates in building 

and activating Although it is not part of the 

chlorophyll pigment, it acts as an enzyme 

companion. It is also involved in the formation 

of porphyrin compounds that make up the 

chlorophyll pigment, and it works on the 

synthesis of chloroplasts, which are highly 

important in the process of photosynthesis, 

which play a role in producing carbohydrates 

for plants (Nadia et al., 2013, Gyana and 

Sunita). , 2015). Or it may be due to the role 

of zinc in that it forms the amino acid 

trypophan, which is responsible for the 

formation of IAA and prevents its oxidation, 

as it encourages cell division, elongation and 

expansion, affects the plasticity of the cell 

wall, reduces the resistance of the wall to 

tension, and increases the water permeability 

of the cells, increasing the size of the cells and 

thus increasing the vegetative growth of the 

plant. From the number of leaves, stem 

diameter, and wet and dry weight of seedlings, 

it is involved in the formation of chlorophyll 

pigment through its direct effect on the 

process of forming amino acids and energy 

compounds. It also builds carbohydrates 

(Aloni et al., 2006, Marschner, 2012, Hafeez 

et al., 2013). Copper works by increasing 

activity. The physiological function of the 

plant is also involved in the formation of 

plastids and enzymes and plays an important 

role, directly and indirectly, in the formation 

of the chlorophyll pigment, protecting it from 

premature destruction, and maintaining its 

stability, as there is about 70% of copper in 

the plastids of plant leaves, and it has a role in 

the manufacture of carbohydrates and sugars 

(Odeh and Shamsham, 2011). As for 

manganese, it regulates the processes of 

photosynthesis necessary for plant growth and 

development and increases the efficiency of its 

work, through its participation with chlorine in 

the analysis of the water molecule and the 

formation of amino and nuclear acids and 
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respiratory enzymes. Thus, it increases cell 

activity and raises the efficiency of the plant’s 

vegetative growth. It is included in the 

formation of carbohydrates and is 

characterized by the fact that it It participates 

in the process of absorbing nitrogen, which is 

involved in the formation of chlorophyll and 

the construction and production of 

carbohydrates (Al-Tahafy, 2004, Mousawi et 

al., 2011, and Iyad, 2018). This agreed with 

(Jaber, 2022) when spraying fig seedlings with 

nanofertiliser, microelements. He agreed with 

(Al-Taie, 2020). Adding a biofertilizer, 

whether fungal or bacterial, singly or in 

combination, may be a reason for improving 

the vegetative growth and chemical content of 

olive seedlings. This may be due to the role of 

the added fungi, represented by the 

mycorrhizal fungus, which actually plays a 

role in stimulating the growth of seedlings by 

increasing the efficiency of the plant’s vital 

activities. As a result of the symbiotic 

relationship between the host and the fungus 

and improving the root system of the plant and 

increasing the absorption of micro and macro 

nutrients and passing them to the plant cells, 

the fungus colonizes the roots of the plant and 

grows and coexists, taking the carbohydrates, 

amino acids and vitamins it needs from the 

plant, and in return it increases and improves 

the absorption of the macro and micro 

nutrients it needs. The plant by increasing the 

surface area of the roots of the host plant 

through fungal hyphae, which act as root hairs 

and act as an auxiliary agent to the root 

system, extending outward around the root if 

they reach more than (8 cm) than the host’s 

root hairs reach and thus increase the 

efficiency of nutrients, and highlight The 

importance of mycorrhizal fungi is their 

ability to absorb phosphorus in their walls 

through their secretion of the phosphatase 

enzyme, which leads to an increase in the 

solubility of phosphorus and the ease of its 

absorption by the roots and its transfer to plant 

cells (Siddiqui et al., 2008; Hemalatha et al., 

2010; Kolta and Yoram, 2010; Hussain et al., 

2015; Cabanás, et al. ,2018.) 

Phosphorus is involved in the processes of 

photosynthesis and energy production through 

the formation of the energy compounds ATP 

and NADPH2, and is involved in the 

formation of nucleic acids (RNA), which are 

important in the process of protein formation. 

It increases the physiological processes, giving 

the plant additional growth power, increasing 

the number of branches, and helping to 

increase the efficiency of photosynthesis. And 

the construction of plastids increases the 

production of chlorophyll pigment in the 

leaves (Abu Dahi and Al-Younis, 1988). 

Likewise, the reason for the high rates of 

vegetative growth and the content of leaves of 

chlorophyll and carbohydrates may be due to 

the influence of the oozobacteria, as their 

importance in fixing atmospheric nitrogen is 

highlighted, thus providing olive seedlings 

with this element necessary for the vital 

processes of the plant, as it participates with 

magnesium in the formation of the chlorophyll 

molecule and is involved in the processes of 

building carbohydrates and forming Amino 

acids that are involved in the formation of 

proteins (Hayat et al., 2010) and work on the 

formation of enzymes necessary for the vital 

processes of the plant, in addition to being 

involved in the formation of energy 

compounds, which leads to an increase in the 

entire process of photosynthesis, which leads 

to the number of leaves and an increase in dry 

matter in the leaves ( Wesang et al., 2013) and 

this is what El-Khashab Abou (2003) agreed 

with when inoculating olive seedlings with 
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bacteria. He agreed with (Al-Abbasi and Al-

Zuhairi, 2018) 

References  :  

Abdel-Aziz H M M, Hasaneen M N A and 

Aya M O, 2018 Foliar application of   nano 

chitosan NPK fertilizer improves the yield of 

wheat plants  grown on two different soils. 

The Egyptian Journal of Experimental                         

Biology (Botany), 14(1):63-72  

Abou El-Khashab, A.M. 2003. Growth and 

chemical constituents of some olive cultivars 

as affected by biofertilizers and different water 

regimes. Egypt. J. Agric. Res., 1 (2) : 243 – 

265 .. 

Abu Dahi, Youssef Hamad. And supporter 

Ahmed Al-Younis. 1988. Plant nutrition 

guide. Baghdad University. Ministry of Higher 

Education and Scientific Research, Iraq. 

Agha, Jawad Thanoun and Dawoud Abdullah 

Dawoud. 1991. Evergreen fruit production. 

The second part. University of Mosul, 

Ministry of Higher Education and Scientific 

Research, Iraq. 

Al-Abbasi, Ghaleb Bahiu Abboud and Fares 

Faisal Abdul-Ghani Al-Zuhairi. 2018. The role 

of biological and organic fertilization in the 

concentration of N, P, and K in the leaves of 

Citrus grandis L. seedlings grafted on different 

rootstocks and the readiness of N, P in the soil. 

Karbala Journal of Agricultural Sciences, 

Volume (4), Issue (4): 69-84. 

Aloni, R.; M. Langhans and C. I .Ullrich. 

2006. Role of cytokinin and auxin in shaping 

root architecture: regulating vascular 

differentiation, lateral root initiation, root 

apical dominance and root gravitropism. 

Annals of Botany. 97: 883–893 

ALrawai, Khashi Mahmoud and Abdul Aziz 

Muhammad Khalaf Allah. 2000. Design and 

analysis of agricultural experiments. Ministry 

of Higher Education and Scientific Research. 

Iraq  .  

Al-Sahhaf, Fadel Hussein Reda. 1989. 

Applied plant nutrition. Ministry of Higher 

Education. 

Al-Tahhafi, Sami Ali Abdel Majeed. 2004. 

The effect of foamed sulfur and spraying with 

a solution of trace elements on the vegetative 

and productive traits of the Kamali and 

Halwani grape cultivars Vitis vinifera.L. 

Doctoral thesis. College of Agriculture. 

University of Baghdad. Iraq. Scientific 

research. Baghdad University. House of 

Wisdom for Publishing, Translation and 

Distribution. Iraq. p. 25 

Al-Taie, Muhammad Hussein Hamza. 2020. 

The effect of fertilizers and nanofertilizers on 

the growth of Citrus sinensis L. orange 

seedlings..Master’s thesis. College of 

Technology/Al-Musayyib. Al-Furat Al-Awsat 

University. Ministry of Higher Education and 

Scientific Research. Iraq. 

Ayad T. Shayal ALalam AND Ayad H. E. 

ALalaf. 2020, Response of the Olive 

Seedlings of Manzillo Cultivar of Foliar Pray 

with some Growth Stimulie. 2020. Plant Cell 

Biotechnology and Molecular Biology 

21(41&42):27-34; 2020 ISSN: 0972-2025 

FAO. 2021. FAO STAT Agricultural statistics 

database .http: ⁄⁄ www. Fao. Org. 

Genaidy, E. A. E.; M. A. Merwad and L. F. 

Haggag. 2015. Effect of algae, haumic acid 

and waste organic material in culture media on 

growth performance of "Picual" olive 

seedless. International Journal of chem tech 

research, 8-43 (11.) 

Gerdmann, J.W. and T.H. Nicolson. 1968. 

Spores of mycorrhizal Endogene species 

extracted from soil by wet-sieving and 

decating. Trans. Brit. Mycol. Soc, 46: 234-

244. 

Gyana, R.R. and S. Sunita. 2015. Role of Iron 

In Plant Growth and Metabolism.  epartment 

of Agricultural Biotechnology, College of 



Euphrates Journal of Agricultural Science-16 (2): 647-658, (2024)                      Abdulrahem & Mohamed                           

 
  ISSN 2072-3857           

 
657 

Agriculture, Orissa University of Agriculture 

and Technology, Bhubaneswar, Odisha, India. 

Hafeez, B.; Khanif, Y. M. and M. Saleem. 

2013. Role of Zinc in Plant Nutrition- A 

Review. American Journal of Experimental 

Agriculture, 3(2), 374-391. 

Hari, M, S. Seshadri and K. Perumal. 2010. 

Booklet on Bio-fertilizer 

(PhosphoBacteria).Shri AMM Murugappa 

Chettiar Research Center , Taramani, Chennai 

600-113. 

Hayat, R., S., Ali, U., Amara, R., Khalid and 

I., Ahmed. 2010. Soil beneficial bacteria and 

their role in plant growth promotion : a review 

. Ann Microbiol. Springer – Verlag and the 

University of Milan. Page 1-20. 

Hemalatha ,P.; Velmurugan, M.; Harisudan, 

C. and Davamani ,V. 2010. Importance of 

mycorrhizae for horticultural crops . in 

mycorrhizal88 biotechnology . ed. By 

Thangadurai, D. Carlos A. B. and Mohamed H 

:129 -139. 

Hong, J., J.R. Peralta-Videa and J.L. Gardea-

Torresdey. 2013. Nanomaterial in agricultural 

production: benefits and possible threats? In: 

Shamim N, Sharma VK (eds) 

Hussain Dar M., R. Groach and N. Singh . 

2015.  Effect of different biofertilizers under 

different levels of phosphorus on quality 

parameters of maize (Zea mays L.) and 

Common bean (Phaseolus vulgaris L.) under 

intercropping system. World Journal of 

.Agricultural Sciences 11 (6): 363-370. 

 

Iyad Hani Al-Allaf. 2018. 150 questions and 

answers about fertilization prog for orchids. 

Dar Al Moataz for Publishing and 

Distribution. University of Al Mosul. Pp. 10-

33. 

Jaber, Haneen Abdul Razzaq. 2022. Response 

of fig seedlings to adding some biofertilizers 

and spraying with nano- and organic fertilizer. 

Master’s thesis. Technical College / Al-

Musayyab. Al-Furat Al-Awsat University. 

Ministry of Higher Education and Scientific 

Research. Iraq. 

Jemison ,J .and M.williams. 2006. Potato 

Grain Study project Reort. Water Quality 

office. University of Maine ,Cooperation. 

Joslyn , M.A. 1970. Methods In Food 

Analysis ,Physical , Chemical and 

Instrumental Methods of Analysis ,2nd ed 

.Academic Press .New York and London. 

Koltai, H. and Yoram, K. 2010. Arbuscular 

Mycorrhizas:Physiology and Function ,second 

edition ,Springer Science 

Mahil EI, Kumar BN. 2019. Foliar application 

of nanofertilizers in agricultural crops – A 

review. J. Farm Sci.;32(3):239-249. 

Mahmud, A.A, Upadhyay, S.K, Srivastava, 

A.K, Bhojiya., A.A. 2012. Biofertilizers A 

Nexus between Soil fertility and crop 

productivity under adiotic stress. Current 

research in environmental sustainability. 3, 

100063. 

Marschner, H.  2012 . Mineral Nutrition of 

Higher Plants. Academic Press Limited 

Harcourt Brace and Company, Publishers, 

London. 

Matysiak, B. and G. Falkowski. 2010. 

Response of the ornamental plants    spiecies 

to inoculation with arbuscular mycorrhiza 

fungi depending on compost addition to peat 

substrate and the rate 0 controlled release 

fertilizer. J. Fruit and Ornam. Plant Res., 18 

(2): 321-333. 

Mosa,W.F.,A.E.G., Paszt, L.S. and, N.A.A. 

EL-Megeed. 2014. The Role of Bio-

Fertilization in Improving Fruits 

Productivity—A Review. Advances in 

Microbiology, 4:1057-1064   

Mousavi, S.R., Shahsavari, M. and Rezaei, M. 

2011. A general overview on manganese (mn) 

importance for crops production. Australian 



Euphrates Journal of Agricultural Science-16 (2): 647-658, (2024)                      Abdulrahem & Mohamed                           

 
  ISSN 2072-3857           

 
658 

Journal of Basic and Applied Sciences, 5 (9), 

1799-1803 

Nadi, E., A. Aynehband and M. Mojaddam. 

2013. Effect of nano-iron chelate fertilizer on 

grain yield, protein percent and chlorophyll 

content of Faba bean (Vicia faba L.). 

International Journal of Bioscience. 3 (9):267-

272 

Odeh, Mahmoud and Samir Shamsham. 2011. 

Soil fertility and plant nutrition. Faculty of 

Agricultural Engineering, Abed University, 

Directorate of University Publications. Syria. 

Prasad TNV, Sudhakar KVP, Sreenivasulu Y, 

Latha P, Munaswamy V, Raja Reddy K, 

Sreeprasad TS, Sajanlal PR, Pradeep T (2012) 

Effect of nanoscale zinc oxide particles on the 

germination, growth and yield of peanut. J 

Plant Nutr 356:905-927 

Preedy, V. R and R, R, Watson. 2010. Olives 

and Olive Oil in Health and Disease 

Prevention. Academic Press is an imprint of 

Elsevier, 32 Jamestown Road, London NW1 

7BY, UK. First edition. Pp 1479, 

Sekhon, B.S. 2014. Nanotechnology in agri-

food production: an overview. 

Nanotechnology, Science and Applications., 7: 

31-53. 

Siddiqui ,  Z.A ., Akhtar , M.S ., Futai , K . 

(2006) . Mycorrhizae:Sustainable griculture 

and Forestry. Springer , Netherlands p:287-

302. 

Weisany, W., Raei, Y. and Allahverdipoor, 

K.H. 2013. Role     of Some of Mineral 

Nutrients in Biological Nitrogen Fixation. 

Bull. Env. Pharmacol. Life Sci., 2 (4), 77- 84

. 


