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ABSTRACT  
 

Two field experiments were conducted during two seasons of 2015/2016 and 2016/2017 under 
sandy soil at El-Nubaria region. The target of these experiments is to investigate the vegetative 
growth, total yield, physical and chemical parameters of garlic plant (Allium sativum L.) cv. Chinese 
as affected by levels foliar nutrient compound of (Aquacool) with inoculation by P-fixers bacteria 
(phosphorein) at 2 kg/fed, it was position at once or on two batches, without P-fixers bacteria and 
interaction effect on plant growth, total bulbs yield, physical and chemical cloves characters. The 
gained results specified that the vigor plant growth such as plant length, number of leaves/plant and 
fresh weight of leaves per plant and the highest total bulbs yield and its ingredient (bulb and neck 
diameter, number and weight of clove and TSS %) as well as the high content of the percentage of N, 
P, K and protein of garlic cloves tissues were reveal with that plants which sprayed as nutritional 
(Aquacool) at highest level (2 cm/L) with inoculation by  two batches of P-fixing bacteria 
(phosphorein) direct in downward order by that plants spraying by (1 cm/L) with inoculation by  one  
batches of P-fixing bacteria followed with foliar spraying with water and without P- fixing bacteria. 

 
Keywords: garlic plants, P-fixing bacteria, minor nutritional (Aquacool) levels, growth and yield. 

 
Introduction 
  

Garlic (Allium sativum L.) is a bulb crop relationship to the family Alliaceae. It is the second 
most exceedingly cultivated crop in the family after onion (Allium cepa) and participate 14 % of the 
world area and 5% of output. It is applied virtually all over the world for flavouring and spices 
vegetables and flesh dishes. It is wealthy in proteins, phosphorus, calcium, magnesium and 
carbohydrates. It also contains fat, vitamin C and sulfur. 

P sedimentation and immobilization is the most substantial problem under calcareous soil reign 
high pH and calcium carbonate. Phosphorien is a bio-fertilizer product-containing PDB which 
hydrolyzes the insoluble phosphate into soluble one under the prior aforementioned adverse situation. 
Supplement bio-phosphorus-fertilizers lead to significant increasing vegetative growth and output of 
some crops Shaheen, et al (2007) and Howladar, et al (2014). Stream directions in agriculture are 
fastened on reducing the use of inorganic fertilizers by the application of bio-fertilizers phosphatic 
(Gyaneshwar, et al., 2002 and Hussain, et al., 2013). The phosphorien  solubilizing bacteria  action as 
improving the plant growth. Phosphate solubilizing microorganisms are active in releasing P from 
inorganic and organic pools of total soil P through solubilization and mineralization (Chen et al., 
2006). Phosphate solubilizing bacteria such as Bacillus sp and Pseudomonas sp could lead to 
improving the growth and yield of garlic Wange (1995), Suresh (1997), Shafeek, et al (2004), 
Arguello et al., (2006), Darzi, et al (2012) and Bhandari, et al (2012). However, for vegetables, 
supplement of bio-fertilizer alone promote growth 4 times. However, an increase of growth by 7 times 
was spotted due to the supplement of mineral fertilizers, in collection with the bio-fertilizer 
Leaungvutiviroj et al (2010). In addition, Nainwal, et al (2015) reported that with inoculation by 
phosphate solubilizing bacteria can promote yield and profitability ratios of garlic. 



Middle East J. Agric. Res., 7(3): 816-825, 2018 
ISSN: 2077-4605 

817 

Now in Egypt, there are many foliar fertilizers containing the most macro and micro elements 
generally applied to true any deficiency in soil. Application of micronutrients has a frugal function in 
decreasing the estimate of the utilized soluble micronutrients which regrettably in case of soil 
application, which transform to insoluble forms. So, foliar sprays conquer this affair (Hegab et al 
1987). On the other hand, Negm et al (2004) and Hassan et al (2011) found that, spraying with both 
Fe and Zn gave significantly improving in total yield and Fe, Zn and K uptake of plants. The 
mechanism function of these nutrients in metabolism operation were calculated by many writers such 
as (Tamilselvi et al. 2002; Hatwar et al. 2003, and Savitha 2008) they reported that, the application of 
some minerals as foliar spray rise an growing in plant growth, fruit yield and its physical and 
chemical ownership of crops. In the same respect, Bhatt et al. (2004) found the effect of foliar 
application of micronutrients on yield and economics and management of tomato. They reported that 
foliar application of Fe SO4 at 0.01 per cent fulfill in significant increasing in yield per ha which 
might be attributed to increased photosynthetic efficiency and increased output and collection of 
carbohydrate. Also, Malawadi et al. (2004) found the effect of soil application of micronutrients on 
yield and quality they reported that, application of iron in the form of iron chloride at 12 kg / ha 
registered highest yield (843.86 kg/ha) and registered farthest ascorbic acid (81.67 mg/100 g) content 
of pepper fruits. Also, Batra et al. (2006) and Savitha (2008) found that, foliar application of iron in 
the form of iron sulphate 5 g / L at 40, 50 and 60 days after transplanting resulted in significant 
increasing in ascorbic acid content (25.29 mg/100 g) in tomato fruits. Tamilselvi et al. (2002) spotted 
farthest TSS, acidity, ascorbic acid and lycopene contents with the application of micronutrients. 
However, Shafeek et al (2013) reported that foliar spray with different concentrations of nutritional 
compound Stimufol significantly increased the plant growth characters namely plant height, number 
of leaves and branches, fresh and dry weight of leaves and branches as well as whole plants also 
increased pod length, average weight of pod and total yield as ton/fed and it gave the highest values of 
the percentage of protein and nitrogen as well as Fe and Mn (mg/g dry weight) of broad bean seeds 
with excellence by application of high level (200 g/fed.). In the same respect, Shafeek, et al (2014) 
reported that the vigor plant growth such as number of leaves/plant and net assimilation rate (NAR) 
and the highest total fruits yield and its components as well as the high content of the percentage of N, 
K and protein of hot pepper fruits tissues were reveal with that plants which sprayed by nutritional 
fertilizers at level of 3 L/fed. 
 
Materials and Methods  
 

Two field experiments were carried out at the experimental station of National Research Centre 
at Nubaria, Behira Governorate, Egypt during the two growing seasons of 2016 and 2017 in order to 
study the effect of inoculation with Phosphorien (Bacillus megatherium; phosphate-dissolving 
bacteria) was provided by the Ministry of Agriculture and it was placed at once or they were placed 
on two batches and without P-fixers bacteria and 3 levels of nutritive compounds (Aquacool) spraying 
(0, 1 and 2 cm\L) on the vegetative growth, total yield and the nutritional values of cloves tissues of 
garlic plants (Allium sativum L.) cv. Chinese. The experimental site had a sandy soil texture with pH 
of 7.6, Ec of 0.19 and the organic matter was 0.21% with 14.00, 8.90 and 15.60 mg/100g soil of N, P 
and K respectively. Aquacool is a commercial product containing macro nutrients such as N (7%), P 
(5%), K (5%), Mg (1%) and micro nutrients such as B (0.05%), Fe (0.3%) and S (2.1%) as well as 
amino acids. Phosphorus (P2O5) was applied 100 kg/fed. at the time of soil preparation. The 
experimental design used in the two growing seasons was split plot with three replicates the doses of 
bio-fertilizers (Phosphorein) it was placed at once or they were placed on two batches and without 
bio-fertilizer bacteria were arranged at random in main plots while the three levels of nutritive 
compound (Aquacool) was provided by Misr El-Dawliya For Agricultural Development spraying (0, 
1 and 2 cm\L) were distributed within the subplots. Each plot area was 12.8 m2 consisted of four 
ridges; each was 0.8 m in width and 4 m in length. Whereas, first batch of bio-fertilizer (Phosphorein) 
at 2 kg/fed. was put before planting and the second batch three weeks later and nutritive compound 
(Aquacool) spraying and applied at three levels, i.e. 0, 1 and 2 cm\L and divided into three equal 
portions, first portion was added at 45 days from sowing and the second was added at 60 days and the 
third was added at 75 days from sowing. The normal agriculture practices of garlic under drip 
irrigation system were followed according to the recommendations Ministry of Agriculture. The 



Middle East J. Agric. Res., 7(3): 816-825, 2018 
ISSN: 2077-4605 

818 

organic manure fertilizer was applied during soil preparation. But the chemical phosphorus and 
nitrogen fertilizer were added at rate of 200 and 150 kg/fed. as calcium super phosphate and 
ammonium sulphate respectively. The Chinese cv. of garlic cloves was planted on the second week of 
November month in the seasons of 2016 and 2017. The gloves were sown at 20 cm distances on the 
two sides of each ridge. After 3 months from planting samples of garlic plants from the three 
replicates were taken and vegetative growth characters were measured (plant length, number of 
leaves, fresh and dry weight of leaves). At harvest after 5 months and after curing period (15 days) the 
total yield per feddan as ton also average bulb weight (g), bulb diameter and neck diameter (cm) were 
accounted. The physical cloves characters expressed as number of cloves/ bulb and weight of clove 
and TSS % was recorded. The percentage of nitrogen, phosphorus and potassium content in tissues of 
garlic cloves were determined depending on the methods which were described by Jackson (1958), 
Troug and Mayer (1939), Brown and Lilleland (1946) respectively. In addition, the protein 
percentages in tissues of garlic cloves were calculated by multiplying nitrogen content by 6.25. All 
data values were subjected to the analysis of variance to Gomez and Gomez (1984). 

 
Results and Discussion 
  
Vegetative growth characters: 
 
a) Effect of phosphorus bio fertilizer doses: 

 
Study detect that plant growth parameter such as (plant length, number of leaves per plant and 

fresh weight of leaves per plant) of garlic plan increased significantly due to inoculation with all the 
selected bacterial doses compared uninoculation in both seasons (Table 1) and extreme improving in 
plant growth was spotted in response to inoculation with phosphorein placed on two batches. The 
excellence of the application of phosphorous and bacterial inoculation may be due to the elevate 
effects of the microorganisms of the inoculants on the domestic and used nutrients. As well as may be 
due to the important role of phosphorus for serving the expansion of more inclusive root system and 
thus authorize plants to reproducer water and nutrients from deeper bottom. This, in turn, could 
promote the plants to output more digest which was reflected in high humidity and its ingredient 
Bhandari, et al (2012).  
 
Table 1: Effect of bio fertilizer doses and foliar spraying of (Aquacool) on growth characters of garlic 

plant during 2016 and 2017 seasons.  

Phosphorein 
doses 

Levels of 
nutrition 
(cm/L) 

2016 season 2017 season 
Plant 
length 
(cm) 

No. 
leaves 
/plant 

Leaves fresh 
weight  

(g)  

Plant 
length 
(cm 

No. 
leaves 
/plant 

Leaves fresh  
weight 

 (g)  

Without 
0 53.00 8.00 33.81 48.00 8.33 31.03 
1 56.00 9.00 42.62 54.67 9.00 42.63 
2 62.00 9.00 49.14 59.33 9.00 49.65 

Mean 57.00 8.67 41.86 54.00 8.78 41.11 

2 kg/fed 
at once 

dose 

0 56.67 9.00 50.91 57.00 9.00 51.08 
1 58.33 9.00 58.83 58.67 9.00 59.37 
2 65.67 9.67 59.77 60.33 9.33 60.67 

Mean 60.22 9.22 56.50 58.67 9.11 57.04 

2 kg/fed 
two doses 

0 60.33 9.33 60.62 60.00 9.33 61.41 
1 62.67 9.67 61.71 63.67 10.33 62.73 
2 66.33 10.00 66.16 65.33 10.33 65.30 

Mean 63.11 9.76 62.83 63.00 10.00 63.15 

Average 
0 56.67 8.78 48.45 55.00 8.89 47.84 
1 59.00 9.22 54.38 59.00 9.44 54.91 
2 64.67 9.56 58.36 61.67 9.56 58.54 

LSD at 
5% level 

Bio- 1.57 0.36 2.80 2.72 0.18 2.55 
Nutrition 1.94 0.22 4.57 1.49 0.31 3.18 

Interaction. NS NS NS NS NS NS 
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   Thereby, presented sufficient quantity of phosphorus in root media, elevate roots growth to go 
advance and conserve roots healthful Rady, and Osman (2010). Phosphate solubilizing bacteria also 
reserve much growth-promoting material such as auxins, gibberellins and cytokinins Sabik, et al 
(2001) these substances increasing plant growth and catalyze useful microbial expansion in the 
rhizosphere zone Abdel-Rasoul, et al (2002). Many implementers found comparable returns on onion 
Shaheen et al (2007) and on garlic Badawy, et al (2008). 
 
b) Effect of nutritional compound fertilizer: 
 

Data approaching in Table (1) reported that foliar spray with different concentration of 
Aquacool significantly increased the growth characters namely plant height, number of leaves and 
fresh weight of leaves liken to control (water) in the two growing seasons. However, the most suitable 
effect in this concern was addition Aquacool at concentration up to (2 cm/L). On the other hand, its 
significantly increased plant length, number of leaves per plant and fresh weight of leaves liken to 
lower level of Aquacool (1 cm/L). These results were true in the two seasons. The notability of 
highest levels of Aquacool up to (2 cm/L) in boost plant growth may be refer to its high contents of 
macro and micro nutrients. This is perhaps due to providing the plants with desired nutrients which 
may one or more of them were insufficiently provide through the root system in such low fertile soil. 
During the last decades, foliar feeding of nutrients has become a determined transaction in crop 
production to increase yield and improve the quality of crop output (Roemheld and El-Fouly, 1999). 
Foliar application of nutrients could progress the nutrient employment and depress environmental 
pollution through decreasing the account of fertilizers added to soil (Abou-El-Nour 2002). The 
acquired outcome are in good conformity with these which gained by (El Fouly et al. 2010, Bozorgi et 
al. 2011, El-Habbasha et al 2012 and Shafeek et al 2013). 

 
c) Effect of interaction between phosphorus biofertilizer and nutritional fertilizer:  
 

Concerning with the interaction of both agent data in Table (1) reported that, vegetative growth 
of garlic plants was not significant in two seasons. Generally, in spite of the un-significant response, 
but the acquired data found that the highest values of plant growth standard were reported when 
sprayed by highest concentration of Aquacool up to (2 cm/L) with restraint to inoculation with 
phosphorein placed on two batches as contrast to the other interaction treatments. These results held 
well in both two experimental seasons. 

 
Total bulb yield: 
 
a) Effect of phosphorus bio fertilizer doses: 

 
The outcome relative in Table (2) that agency the inoculation with phosphorus bio-fertilizer 

(phosphorein) at 2 kg\ fed. which was formerly had highest significant simulative belongings on garlic 
plant growth had a comparable favorable effectiveness on its total yield and give elevation to declared 
increasing as compare with non inoculation phosphorus bio-fertilizers. It gave the biggest total bulbs 
yield (ton/fed.) as well as the superior physical characters of bulb i.e., bulb weight, bulb and neck 
diameter in the two calculated seasons. However, the inoculation with they were placed on two 
batches of bio-fertilizer (phosphorein) significantly improved total yield and its components liken 
placed at once. The celebrity in total bulbs yield per fed. (8.152 and 8.561 ton/fed.) for 1st and 2nd 
seasons respectively compared without phosphorus bio fertilizer control produced (6.521 and 6.696 
ton/fed.) for 1st and 2nd seasons respectively (Table 2). The promote effects of soil inoculation with 
phosphorien on garlic yield can be refer to the favorable effects of phosphorien on plant growth signs 
(Table 1) and leaves photosynthetic pigment contents which may could be simultaneously to promote 
photosynthesis to go forward. Many examiner recorded comparable direction on onion El-Desuki, et 
al (2006), Shaheen et al (2007) on garlic Shafeek, et al (2004) and Badawy, et al (2008). Generally, 
the inoculation with bio-fertilizer (phosphorein) promote total yield of garlic bulbs. Therefore, further 
stock pilling of energy in the form of ADP and ATP which award conveyance of nutrient towards the 
cell dike and the structure of nucleic acid and proteins as well as other photosynthates. However, the 
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increased rhizosphere phosphatase activity in restraint to inoculation with selected bacterial genealogy 
reported that these microbes might have excreted phosphatase enzyme to solve P sitting in the organic 
matter applied in the form of farmyard manure. These outcomes are in stratification with some reports 
Rady, and Osman (2010), Badawy, et al (2008), Al-Kaff, et al (2002) and Naeem, et al (2002). 
 
Table 2: Effect of bio fertilizer doses and foliar spraying of (Aquacool) on total yield of garlic plant 

during 2016 and 2017 seasons.  

Phosphorein 
doses 

Levels of 
nutrition 
(cm/L) 

2016 season 2017 season 
Total 
yield 

(ton/fed) 

Weight 
of bulb 

(g)  

Diameter 
(cm) 

Total 
yield 

(ton/fed) 

Weight 
of bulb 

(g)  

Diameter 
(cm) 

Neck  bulb Neck  bulb 

Without 
0 6.357 17.20 0.63 2.40 6.517 17.70 0.60 2.40 
1 6.493 21.17 0.60 2.77 6.710 21.69 0.70 2.70 
2 6.713 27.97 0.77 2.97 6.860 28.25 0.77 2.93 

Mean 6.521 22.12 0.67 2.71 6.696 22.55 0.69 2.68 

2 kg/fed 
at once 

dose 

0 6.847 34.17 0.80 3.00 6.923 34.95 0.90 3.17 
1 7.197 40.33 1.00 3.10 7.590 40.77 1.07 3.27 

 2 7.213 44.78 1.07 3.33 7.770 45.42 1.13 3.43 
Mean 7.086 39.76 0.96 3.14 7.428 40.38 1.03 3.29 

2 kg/fed 
two doses 

0 7.270 50.44 1.17 3.50 7.730 51.21 1.27 3.57 
1 8.357 55.19 1.23 3.60 8.647 55.94 1.37 3.77 
2 8.830 59.51 1.30 3.70 9.307 58.87 1.47 3.87 

Mean 8.152 55.05 1.23 3.60 8.561 55.34 1.37 3.73 

Average 
0 6.824 33.94 0.87 2.97 7.057 34.62 0.92 3.04 
1 7.349 38.90 0.94 3.16 7.649 39.46 1.04 3.24 
2 7.586 44.09 1.04 3.33 7.979 44.18 1.12 3.41 

LSD at 
5% level 

Bio- 0.422 1.89 0.09 0.11 0.345 1.90 0.08 0.21 
Nutrition 0.261 1.42 0.04 0.08 0.338 1.53 0.03 0.07 

Interaction. NS NS NS NS NS NS NS NS 

 

 b) Effect of nutritional compound fertilizer: 
 
    Data approaching in Table (2) found that foliar spray of various concentration of nutritional 
fertilizer (Aquacool) significantly improved average weight of bulb, bulb and neck diameter and total 
yield as ton/fed. liken to the untreated treatment (control). Foliar spraying of high level of nutritional 
fertilizer (2 cm/L.) reported its biggest values of total yield (7.586 and 7.979 ton/fed.) for 1st and 2nd 
seasons respectively liken (6.824 and 7.057 ton/fed.) for 1st and 2nd seasons respectively by without 
bio fertilizer (Table 2). These outcomes are clearly due to the function of the micronutrients and the 
other macro elements in the nutrient compounds assuming the metabolic operation and in 
transformation in plant growth. Foliar application of micronutrients demonstrates to encourage the 
metabolic operation within the plant out of their immediate effect on the enzymatic response (Peyve 
1969). However, the orientation of acquired outcome is in good conformity with that of the previous 
investigator such as (El Fouly et al. 2010, Bozorgi et al. 2011, El-Habbasha et al 2012 and Shafeek et 
al 2013). 
 
c) Effect of interaction between phosphorus biofertilizer and nutritional fertilizer:  
 
   Table (2) found the interaction effect amidst inoculation by phosphorus bio fertilizer dosed and 
sprayed by different concentration of (Aquacool). It is clear that the interaction was un significant in 
its effect on average bulb weight, bulb and neck diameter and total yield (ton/fed.). These results were 
authentic in the two seasons of study. 
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Physical cloves characters: 
 
a) Effect of phosphorus bio fertilizer doses: 
 

Elevated number of cloves per bulb (17.11), farthest average weight of cloves (4.92 g) and 
towering T.S.S. (32.11) were establish by inoculation  with they were placed on two batches of bio-
fertilizer (phosphorein) (Table 3). The acquired increasing in physical cloves parameters might be 
attributed to the advancement effect of inoculation bio-fertilizer on the plant growth which did an 
growing to ingest more elements from the soil solution, consequently their values improving in plant 
tissues such as bulbs Shafeek et al (2012). The phosphorus bio fertilizer enhanced root inception and 
its expansion that increasing better employment of humidity and food substance and translocation of 
these food material during the bulbs figuration and development perform as more cloves per bulb.  

 
Table 3: Effect of bio fertilizer doses and foliar spraying of (Aquacool) on physical cloves characters 

of garlic plant during 2016 and 2017 seasons.  

Phosphorein 
doses 

Levels 
of nutrition 

(cm/L) 

2016 season 2017 season 
Number of 

cloves 
Cloves 

weight (g) 
TSS       
% 

Number of 
cloves 

Cloves 
weight (g) 

TSS       
% 

Without 
0 9.00 1.87 20.00 10.67 1.93 17.67 
1 11.00 2.05 22.67 11.67 2.23 18.67 
2 12.00 2.19 25.00 12.67 2.40 20.00 

Mean 10.67 2.04 22.56 11.67 2.19 18.78 

2 kg/fed 
at once 

dose 

0 13.33 3.20 25.67 14.00 3.36 24.00 
1 14.33 3.62 26.67 15.33 4.03 25.67 
2 15.33 4.14 28.33 15.67 4.43 28.67 

Mean 14.33 3.66 26.89 15.00 3.94 26.11 

2 kg/fed 
two doses 

0 15.67 4.54 30.00 16.67 4.73 30.00 
1 17.00 4.58 32.00 17.00 4.72 30.67 
2 17.33 5.33 34.33 17.67 5.37 32.67 

Mean 16.67 4.82 32.11 17.11 4.92 31.11 

Average 
0 12.67 3.20 25.22 13.78 3.34 23.89 
1 14.11 3.42 27.11 14.67 3.66 25.00 
2 14.89 3.89 29.22 15.33 4.07 27.11 

LSD at 
5% level 

Bio- 0.62 0.20 1.39 0.86 0.39 0.84 
Nutrition 0.30 0.14 0.73 0.33 0.23 0.82 

Interaction. NS NS NS NS NS NS 

 
b) Effect of nutritional compound fertilizer: 
 

The influence of nutrient fertilizer (Aquacool) on the physical cloves characters of garlic was 
significant influence in both seasons (Table 3). However, with increasing nutrition concentration 
spraying up to (2cm/L.) rise an increase in the physical cloves parameters such as (number of cloves, 
weight of clove and the percentage of TSS). It means that foliar spraying of (2cm/L.) consequence 
additional physical cloves parameters liken with the other concentration and control treatment. 
Moreover, foliar spraying of fertilizers can recompense for the attitudinize belongings on nutrient 
availability and uptake rate commonly approaching in the new reclaim lands El-Habbasha et al., 
(2012). These returns are fully analogous in both seasons. The acquired consequence are in perfect 
conformity with that recorded by Fatma and Shafeek (2000), Malawadi et al. (2004) and Savitha 
(2008) on hot pepper and Tamilselvi, et al (2002) and Bhatt et al. (2004) on tomato and Shafeek et al 
(2013) on pepper. 
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c) Effect of interaction between phosphorus biofertilizer and nutritional fertilizer: 
 

Concerning the influence of the interaction amidst phosphorus bio fertilizer doses and nutrient 
fertilizer the effect was not significant of the physical cloves characters liken to control treatment 
(Table 3). 

 
Chemical cloves characters: 
 
a) Effect of phosphorus bio fertilizer doses: 
 

The inoculation of bio-fertilizer (phosphorein) give rise to an amelioration in the nutritional 
values of dry garlic cloves tissues liken without bio-fertilizer as presentation in Table (4). Whereas, 
put two batches of bio-fertilizer acquired the superior nutritional values, expressed as the elevated 
percentage content of N, protein, P and K pursue in sloped demand utilize placed at once compared 
without bio-fertilizer through the empirical seasons of 2016 and 2017. Morowver, bio-fertilizers play 
a major key function for eclectic adsorption capacity of static (P, Zn, Cu) and moving (C, S, Ca, K, 
Mn, Cl, Br, and N) elements to plants (Tinker, 1984). These returns are in perfect conformity of that 
recorded before by other inspectors Al-Kaff, et al (2002), Naeem, et al (2002), Badawy, et al (2008), 
Rady, and Osman (2010) and Shafeek et al (2012). 
 
Table 4: Effect of bio fertilizer doses and foliar spraying of (Aquacool) on chemical bulb characters 

of garlic plant during 2016 and 2017 seasons.  
Phosphorein 

doses 
Levels 

of nutrition 
(cm/L) 

2016 season 2017 season 
% % 

N P K protein N P K protein 

Without 
0 0.26 0.17 0.53 1.62 0.29 0.18 0.53 1.83 
1 0.28 0.19 0.58 1.77 0.31 0.19 0.59 1.92 
2 0.33 0.22 0.63 2.06 0.33 0.20 0.61 2.09 

Mean 0.29 0.19 0.58 1.82 0.31 0.19 0.59 0.95 

2 kg/fed 
at once 

dose 

0 0.37 0.23 0.67 2.33 0.36 0.22 0.63 2.27 
1 0.41 0.26 0.70 2.58 0.39 0.24 0.66 2.44 
2 0.44 0.27 0.73 2.75 0.42 0.26 0.70 2.60 

Mean 0.41 0.25 0.70 2.56 0.39 0.24 0.66 2.44 

2 kg/fed 
two doses 

0 0.53 0.30 0.77 3.31 0.50 0.30 0.72 3.17 
1 0.61 0.32 0.84 3.79 0.58 0.33 0.80 3.63 
2 0.64 0.34 0.84 4.00 0.61 0.34 0.81 3.84 

Mean 0.59 0.32 0.82 3.70 0.56 0.33 0.78 3.54 

Average 
0 0.38 0.24 0.656 2.42 0.39 0.23 0.63 2.42 
1 0.43 0.26 0.71 2.72 0.43 0.25 0.68 2.66 
2 0.47 0.28 0.74 2.94 0.45 0.27 0.71 2.84 

LSD at 
5% level 

Bio- 0.03 0.02 0.03 0.21 0.02 0.02 0.02 0.12 
Nutrition 0.03 0.01 0.01 0.16 0.02 0.01 0.02 0.10 

Interaction. NS NS NS NS NS NS NS NS 

 

b) Effect of nutritional compound fertilizer: 
 
    It is obvious from Table (4) that foliar application with various levels of nutrient compound 
(Aquacool) significantly improved the percentage of protein, N, P and K in cloves tissues of garlic. 
The highest percentage of protein, nitrogen, phosphorus and potassium were reported by foliar 
application of highest level (2 cm/L.) of nutrient compound (Aquacool). this improving may be refer 
to that foliar of highest level of (Aquacool)  contains high of macro nutrients expressed as N (7 %), P 
(5 %), K (5 %) and Mg (1 %) and micro nutrients i.e. B (0.05 %), Fe (0.3 %) and S (2.1 %) as well as 
amino acids. These consequence were in regularity to with those acquired by El Fouly et al. (2010), 
Bozorgi et al.( 2011) and El-Habbasha et al (2012) of vegetable crops. However, leverage of nutrient 
levels (Aquacool) on the chemical ingredient of garlic cloves (Table 4). It is concluded that, with 
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increasing nutrition compound concentration up to (2 cm/L) give rise to a rise in the nutritional value 
of cloves tissues such as (the percentage of nitrogen, protein, phosphorus  and potassium). It is 
funding that foliar application of 2 cm/L outcome additional nutritional values if liken with the other 
concentrations and control.   
 
c) Effect of interaction between phosphorus biofertilizer and nutritional fertilizer: 
 

The handling of the interaction amidst various inoculation bio-fertilizer doses with foliar 
spraying of nutritional compound the diverse concentrations of approaching in Table (4). However, 
the statistically analysis of the acquired data detect that, the divergence inside different treatments 
were no great enough to reach the 5% level of significant. These returns were fully comparable in 
both seasons of 2016 and 2017. The excellence of the better combined treatment on chemical cloves 
parameters such as (N,P,K and protein %) may be advanced as a result of favorable combined 
belongings of soil inoculation with phosphate-solubilizing bacteria with highest concentration of  
nutritional fertilizer compound on growth (Table 1), leaves photosynthetic pigments and nutritional 
situation of plants. 
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