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ABSTRACT 

 

 Aiming to study the effect of organic fertilizer (compost at rates of 5.0 and 7.5 tons/fed.) and foliar application of micro-nutrients Fe, 

Zn or Mn at a dose of 2 cm/l for three times in 15 days interval as well as control treatment (no compost added and no micro-nutrients 
sprayed), on growth characters, bulb yield and its components as well as some physical properties of bulb of onion plants cv. Giza 20 

grown under sandy soil conditions, two experiments were carried out at Agricultural Experiment Station of National Research Centre, in a 

split plot design with three replicates during two consecutive winter cropping seasons of 2011/2012 and 2012/2013. Application of Nile 
compost either at 5.0 and 7.5 tons/fed. caused an enhancement in all measured parameters as compared to control treatment. Onion plants 

treated with Nile compost at rate of 7.5 tons/fed. gave the highest values of plant length, number of leaves/plant, fresh and dry weight of 

whole plant and its different organs, bulb and neck dimensions, average weight of bulb, bulb TSS, total bulb yield, percentage of yield 
increase over control and exportable yield in comparison to control treatment in both season of study. Whereas, using Nile compost at rate 

of 5.0 tons/fed. attained the highest values of un-marketable and percentage of un-marketable bulb yield in the second season as well as 

percentage of exportable bulb yield in both seasons. Foliar application of micro-nutrients had a stimulating effect on all measured 
characters if compared with control treatment. Control treatment recorded the highest values of local marketable and percentage of local 

marketable bulb yield in both seasons as well as un-marketable and percentage of un-marketable bulb yield in the first season only. The 

highest values of the rest characters were fluctuated among sprayed micro-nutrients Fe, Zn or Mn without significant differences among 
them, significant differences were detected only between control treatment and micro-nutrients spraying in both seasons. Regarding, the 

interaction effect between Nile compost and foliar application of some micro-nutrients, had significant differences only on total bulb yield 

and un-marketable bulb yield in both seasons of study. Furthermore, on bulb and total plant fresh weight, exportable bulb yield, neck 
length and bulb diameter in the first season and on plant length, neck dry weight and local marketable bulb yield in the second season. It is 

evident that onion plants gave the best results in both seasons when Nile compost was used at a rate of 7.5 tons/fed. and foliar sprayed by 

Zn or Mn. 
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INTRODUCTION 

 

 Onion (Allium cepa L.) is one of the oldest 

known and most important commercial vegetable 

crop grown in Egypt and all over the world for its 

culinary purposes and medicinal values. A mural 

from Egypt, dated approximately 3000 BC, depicts 

already images of onions. Therefore, it can be 

inferred that onion was already an important food 

source for the people from the ancient Egypt. Egypt, 

is considered as one of the main producer countries 

for dry onion bulb, since it ranked as the seventh 

among the top ten producer countries. The total 

production area amounted by about 53 thousands 

hectares, yielded about 1.74 million tons with an 

average of 33 tons/hectare according to FAOSTAT 

[15]. Health beneficial properties are frequently 

ascribed to onions, especially in the area of 

cardiovascular disease, and to a lesser extent cancer 

it is also lowering blood sugar and cholesterol. As 

health promoting compounds organo-sulphur species, 

give Allium species like onion, garlic and leek, their 

specific pungency, taste and smell [20]. 

 Compost is soil amendment made from plant 

and/or animal residues. It is of more importance than 

mineral fertilizers because it consists of relatively 

stable decomposed materials resulting from 

accelerated biological degradation of organic matter 

under controlled aerobic conditions [13]. The 

advantages of compost fertilizer in crop production 

includes gradual release of nutrients without being 

wasted through leaching, increased soil drainage, soil 

aeration, water holding capacity and being 

environmentally friendly. These have been made 

compost application populate among farmers. Mature 

compost provides a stabilized form of organic matter 

and has the potential to enhance nutrient release in 

the soil more than the raw organic matters [2]. 

Organic material improves soil physical and 

chemical properties that are important for plant 

growth [11]. Organic fertilizers have a positive effect 

on root growth by improving the root rhizosphere 
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conditions (structure, humidity, etc.) and also plant 

growth is encouraged by increasing the population of 

microorganisms and the availability of nutrients [28]. 

 Several studies indicated that addition of organic 

manure resulted in a higher onion yield and nutrient 

uptake compared to NPK fertilization [31,35]. 

Moreover, Shaheen et al. [28] concluded that using 

mixture of chicken manure and biofertilizer led to 

increment of onion yield and nutrient contents in 

bulbs. Selvakumari et al. [27] found that the 

inclusion of organic manures and biofertilizers 

reduced the required amounts of inorganic N, P, and 

K for onion production. Integration of organic 

amendments (farmyard manure or vermicompost) 

and biofertilizers with inorganic fertilizers resulted in 

higher yields and greater growth of onion than the 

inorganic fertilizer alone [19]. Yield of onion bulbs 

were significantly increased with increasing the level 

of used organic fertilizer, the increase of yield was 

mainly due to the increase in the size of bulb [36]. 

 Foliar application of plant nutrients has been 

documented as early as 1844, when an iron sulfate 

solution was sprayed as a possible remedy for 

“chlorosis sickness”. More recently, foliar spraying 

of micro-nutrients has been widely used and accepted 

as an essential part of crop production due to use of 

high yielding cultivars, intensive cropping systems 

and raising of soil pH [25]. Foliar application of 

micro-nutrients was successfully used for correcting 

their deficits and improving the mineral status of 

plants as well as increasing the crop yield and quality 

[21]. The purpose of foliar application is not to 

replace soil fertilization. Quantities needed of micro-

nutrients are small for most crops and can be applied 

to the foliage for greater uptake and utilization. 

Micro-nutrients deficiencies are relatively common 

due to the fact that all micro-nutrients, except 

molybdenum, become less available as soil pH 

increases [22]. However, it is involved in a wide 

variety of metabolic and physiological processes as 

well as cellular functions within the plants. Iron is 

necessary for chlorophyll synthesis and it is a 

constituent of some enzymes which controlled  the 

respiratory mechanism such as cytochrome oxidase. 

Zinc is directly involved in the synthesis of plant 

hormone auxin. Manganese has a function in 

chloroplast as a part of electron transfer reactions and 

electron transport system. In addition, they play an 

essential role in improving yield and quality, and 

highly required for better plant growth and yield of 

many crops [10,18]. 

 Foliar application of micro-nutrients had a 

significant effect on plant growth, yield and quality 

[34,12,5,1]. In the same respect, spraying onion 

plants cv. Pusa Red with Fe or Zn at 60 and 70 days 

after transplanting date led to significant increase of 

plant vegetative growth [32] as well as bulb yield and 

quality [33]. Spraying onion plant with micro-

nutrients led to significant increase of bulb diameter, 

bulb fresh weight, bulb total soluble solids (TSS), 

local marketable, exportable and total bulb yield/fed., 

but the percentage of bolting and doubled bulbs were 

decreased compared with control treatment [16,6]. 

 The main objective of this research paper was to 

study the effect of adding organic fertilizer (Nile 

compost), and foliar spraying of some micro-

nutrients (Fe, Zn or Mn) on growth characters, bulb 

yield and its components as well as some physical 

properties of bulb of onion plants grown under newly 

sandy reclaimed soil conditions. 

 

Materials and Methods 

 

 Two field experiments were conducted during 

the two successive winter seasons of 2011/2012 and 

2012/2013 at the Agricultural Experiment Station of 

National Research Centre, El-Nubaria region, El-

Behera Governorate, Egypt, to study the effect of 

using Nile compost (manufactured from recycling 

agricultural residues only), as an organic fertilizer at 

rates of 5.0 and 7.5 tons/fed. as well as foliar 

spraying of some micro-nutrients Fe, Zn or Mn with 

a dose of 2 ml/l on onion plant growth characters, 

bulb yield and components as well as physical 

parameters of bulb. Each experiment included 7 

treatments, which resulted from the interaction 

between two compost rates and foliar application 

with 3 micro-nutrients, in addition to control 

treatment (no compost added and no micro-nutrients 

sprayed). Nile compost used in this study was 

obtained from Egyptian Company for Agricultural 

Residues Utilization (ECARU, www.ecaru.net). 

Physical and chemical properties of Nile compost are 

shown in Table (1).  

 Uniform onion seedlings cv. Giza 20 with 4 to 5 

green true leaves were planted on the third week of 

December in the two seasons of 2011/2012 and 

2012/2013. Seedlings were planted on both sides of 

drip irrigated ridges with 10 cm apart. The physical 

and chemical analyses of the experimental soil are 

presented in Table (2).  

 All experimental plots were fertilized by N, P 

and K at half recommended doses. However, 

phosphorus as calcium super phosphate (15.5% 

P2O5) at rate of 150 kg/fed. and Nile compost as 

organic fertilizer at two rates (5.0 and 7.5 tons/fed.) 

were added once during the final preparation of land 

and thoroughly mixed with soil. Regarding, 

potassium sulphate (48% K2O) at rate of 100 kg/fed. 

was applied as soil top dressing in two equal portions 

at 90 and 120 days after transplanting date. While, 

nitrogen fertilizer at rate of 150 kg/fed. as 

ammonium sulphate (20.6% N) was divided into 3 

equal doses and added beside the plants during the 

growing period at 30, 60 and 90 days after 

transplanting date. However, onion plants were foliar 

sprayed with an aqueous solution of micro-nutrients 

Fe, Zn or Mn at level of 2 ml/l for 3 times, in 15 days 

intervals starting at 60 days after transplanting date. 

Aqueous solutions of micro-nutrients Fe, Zn or Mn 
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were freshly prepared using a chelating by amino 

acids and organic acids form known under the 

commercial name of Agro-Fe 8.5%, Agro-Zn 8.5% 

and Agro-Mn 7.0%. In addition, few drops of a 

wetting and sticky agent were added to spraying 

solution. Distilled water was used and served as 

control treatment. All sprays were carried out in the 

afternoon time using hand pressure sprayer and 

covering the foliage of onion plant with spraying 

solution. All agricultural chemicals used for foliar 

application treatments were obtained from AGRICO 

International Co., Egypt, (www.agricointernational. 

com). The commonly agricultural practices for onion 

production in the growing area, such as irrigation, 

fertilization, weeds, disease and pest controls were 

applied according to the recommendation of 

Egyptian Ministry of Agriculture. 

 
Table 1: Physical and chemical properties of Nile compost used in this study. 

Compost properties Values 

Density as wet basis (kg/m3) 600 – 750 

Density as dry basis (kg/m3) 450 – 560 

Moisture content (%) 25 – 30 

pH in 1 : 10 extract 5.5 - 7.5 

EC in 1 : 10 extract (dS/m) 3.5 - 5.5 

Water holding capacity (%) 200 – 300 

Organic matter (%) 40 – 45 

Organic carbon (%) 23.2 - 26.1 

C/N ratio 14.5 : 1 - 16.5 : 1 

Total nitrogen (%) 1.4 - 1.8 

Phosphorus (%) 0.4 - 0.8 

Potassium (%) 0.6 - 1.2 

Iron (ppm) 1500 – 2000 

Copper (ppm) 160 – 240 

Manganese (ppm) 100 – 150 

Zinc (ppm) 40 – 80 

Weed seeds 

nd 

(not detected) 
Nematodes 

Parasites 

Source: Egyptian company for agricultural residues utilization (ECARU). 

 

Table 2: Physical and chemical properties of experimental soil.  

Physical properties 

Sand% Silt% Clay% Soil texture 

95.30 0.40 4.30 Sandy 

Chemical properties 

EC 
(ds/m) 

pH OM 
(%) 

CaCO3 
(%) 

Cations   (meq/l) Anions   (meq/l) 

Ca++ Mg++ Na+ K+ P+++ CO3 HCO3 Cl SO4 

2.0 7.90 0.43 5.50 2.65 2.40 3.44 0.44 0.11 Nil 3.85 53.0 55.6 

 

Experimental Design and Statistical Analysis: 

 

 The experiment was arranged in a split plot 

design with three replicates. The two compost rates 

were assigned within the main plots, while, foliar 

application of the three micro-nutrient treatments 

were randomly distributed in the subplots. In 

addition to control treatment (no compost added and 

no micro-nutrients sprayed). Each experimental 

subplot included 4 ridges (6 m long and 0.7 m width) 

with a net area of 16.8 m
2
. The obtained data were 

tabulated and statistically analyzed and mean 

separation was done using the least significant 

differences (LSD) test at 5% level of probability as 

described by Gomez and Gomez [17]. 

Data recorded: 

 

A- Plant growth characters: 

 

 Ten onion plants from each sub-plot were 

randomly taken at 100 days after transplanting date 

and transferred to the laboratories of the above 

mentioned institute to measure the following 

parameters: 

1- Plant length (cm).   

2- Number of leaves/plant. 

3- Neck length and diameter (cm). 

4- Bulb length and diameter (cm). 

A handle clipper was used to measure both neck and 

bulb diameters.  



386                          Fatma A. Rizk et al, 2014 /Journal Of Applied Sciences Research 10(5), May, Pages: 383-392 

 

5- Fresh and dry weight of leaves, neck and bulb as 

well as whole plant (g). 

 

B- Bulb yield and its components: 

 

 At harvesting time, 150 days after transplanting 

date, a sample of 50 onion bulbs from each sub-plot 

were randomly selected to determine the following 

data:  

1- Total bulb yield (ton/fed.). 

2- Exportable bulb yield (ton/fed.), bulb with a 

diameter ranged from 4 to 6 cm were considered as 

an adequate bulb for exportation. 

3- Local marketable bulb yield (ton/fed.), bulb with a 

diameter less than 4 cm and more than 6 cm were 

considered as a suitable bulb for local marketing. 

4- Un-marketable bulb yield (ton/fed.), all bolted, 

doubled, pruned, decayed and diseased bulbs were 

considered as un-marketable bulb yield. 

5- The percentage of exportable, local marketable 

and un-marketable bulb yields were also calculated 

as a percentage of total bulb yield. 

 

C- Physical properties of onion yield: 

  

 Twenty five bulbs from each sub-plot were 

randomly chosen at harvesting time (150 days after 

transplanting date), to determine the following 

characters: 

1- Length and diameter of neck (cm). 

2- Length and diameter of bulb (cm). 

3- The average weight of bulb (g). 

4- Bulb total soluble solids (TSS). 

 Bulb tissues (25 g) were homogenized in a 

blender. The homogenized tissues were filtered using 

Whatman filter paper No.1. TSS parameter was 

measured using drops of the above extracted juice by 

a handle refractometer (Atago-N1, Brix 0  32%, 

ATAGO CO., LTD, Tokyo, Japan).  

 

Results and Discussion 

 

A- Plant growth characters: 

 

 The response of vegetative growth characters, 

i.e. plant length, average number of leaves/plant, 

fresh and dry weight of whole plant and its different 

organs of onion plant to the application of Nile 

compost at two rates and foliar spraying of some 

micro-nutrients (Fe, Zn or Mn) in addition to control 

treatment (no compost added and no micro-nutrients 

sprayed) during the two experimental seasons of 

2011/2012 and 2012/2013 are given in Tables (3 and 

4). The obtained results showed that all measured 

characters recorded highly significant differences, 

except for number of leaves/plant and neck dry 

weight in both seasons of study, in addition to bulb 

fresh weight in the second season only. Onion plants 

treated with Nile compost at the higher rate (7.5 

tons/fed.), gave the highest values of plant length, 

average number of leaves/plant, fresh and dry weight 

of whole plant and its different organs (leaves, neck 

and bulb) in comparison to the lower rate (5.0 

tons/fed.) and control treatment during the two 

experimental seasons of 2011/2012 and 2012/2013. It 

is noticed that addition of Nile compost either at 5.0 

or 7.5 tons/fed. gained an enhancement in plant 

growth when compared with those plants received no 

compost (control treatment).  

 It could be summarized that the vigorously of 

plant growth regarding the use of compost over 

control plants was reflected on the total plant fresh 

and dry weights in both seasons of study, where it 

amounted by 23.4, 16.2% and 34.9, 35.0% in the first 

and second seasons,  respectively. Generally, it could 

be stated that with increasing compost addition rate 

the vigor of onion plants growth were increased as 

well as better plant growth was occurred. 

 The superiority of growth of onion plant which 

supplied with a higher compost rate might be 

attributed to increase the organic matter in 

rhizosphere, consequently the root growth was 

improved and the nutritional elements (macro and/or 

micro) were released and increased as well as its 

uptake were also enhanced. On the other hand, 

organic manures activate many species of living 

microorganisms which release phytohormones like 

substances which may be stimulated the plant growth 

and absorption of nutrients [7]. Also organic manures 

slow released forms of N include organic nitrogen. 

Moreover, nutrients in organic fertilizers were 

mineralized by soil microorganisms and slowly 

released to be available to the plant over a long 

period of time, which positively reflected on plant 

growth vigor.  

 Many other workers such as Adediran et al. [2]; 

Shaheen et al. [28]; Azza and Hendawy [8] and 

Yoldas et al. [35] reported that the beneficial effect 

of compost on plant growth characters may be due to 

both supply nutrients and microbial functions. It 

provided microelements in chelated form and make 

them available for the plant to up take and increasing 

soil aeration as well as soil acidity. The obtained 

results are in good accordance with Jayathilake et al. 

[19]; Aisha et al. [3]; Shaheen et al. [28] and 

Shaheen et al. [30] on onion and Mirzaei et al. [23] 

on garlic. 

 Regarding, the effect of foliar spraying of Fe, Zn 

or Mn on plant growth characters, data presented in 

Tables (3 and 4) clearly indicated that highly 

significant differences were detected between foliar 

spraying of micro-nutrients and control treatment, 

except for average number of leaves/plant. This 

finding was true in both seasons of study. No 

significant differences were realized among micro-

nutrients (Fe, Zn or Mn) foliar spraying for plant 

length and leaves dry weight in the first season and 

for plant length, leaves, bulb, total fresh weight and 

leaves dry weight in the second season. 
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 Foliar spraying of onion plants by Mn gave the 

highest values of leaves and neck fresh weight, and 

leaves, neck, bulb and total plant dry weight in both 

seasons of study and for plant length in the second 

season only. While, onion plants sprayed by Fe 

recorded the highest values of average number of 

leaves/plant, bulb and total plant fresh weight in both 

seasons of 2011/2012 and 2012/2013. On the other 

hand, Zn sprayed onion plants gave the highest 

values of plant length in the first season only. 

Whereas, the lowest values for all measured 

parameters were recorded by control treatment in 

both seasons, except for the average number of 

leaves/plant, which recorded by Mn treatment in both 

seasons. It could be concluded that foliar spraying by 

Fe, Zn or Mn resulted in an enhancement of onion 

plant growth if compared with control plants. 

Moreover, the most vigor plant growth was attained 

when onion plants sprayed by Mn. 

 The favorable effect of micro-nutrients on onion 

plant growth might be due to its role in many 

metabolic and physiological processes as well as 

cellular functions within the plants. In addition, they 

play an essential role in improving plant growth, 

through the biosynthesis of endogenous hormones 

which responsible for promoting of plant growth and 

its role as a co-enzyme in metabolic reactions.  

 In this respect many workers such as Sliman et 

al. [34]; El-Tohamy et al. [12]; Alam et al. [5]; Abd 

El-Samad et al. [1] and Ballabh and Rana [9], they 

reported that the Fe, Zn and Mn play a great role in 

plant growth and highly required for better plant 

growth. Singh and Tiwari [32] demonstrated that a 

significant increase in onion plant vegetative growth 

parameters was occurred when foliar sprayed with Fe 

or Zn at 60 and 70 days after transplanting date. 

Generally, the above mentioned results are in 

agreement with that reported by Abd El-Samad et al. 

[1] and Shaheen et al. [29] on onion plants.  

 Concerning the interaction effect between the 

two studied factors (Nile compost as organic 

fertilizer at two rates and foliar application of some 

micro-nutrients (Fe, Zn or Mn), had significant 

differences only on bulb and total plant fresh weight 

in the first season and on plant length and neck dry 

weight in the second season. In spite of no significant 

differences were detected for the interaction effect, 

onion plants gave the best results in both seasons 

when Nile compost was used at a rate of 7.5 tons/fed. 

and foliar sprayed by Zn or Mn. 

 

     
Table 3: Effect of organic fertilizer Nile compost and foliar spraying of some micro-nutrients on plant growth characters of onion plants 

grown under newly sandy soil conditions during season of 2011/2012. 

Treatments Plant 
length 

(cm) 

No. of 
leaves/ 

plant 

Fresh weight (g) Dry weight (g) 

Compost 
tons/fed. 

Micro 
nutrients 

Leaves Neck Bulb Total Leaves Neck Bulb Total 

Control 40.00 9.50 25.98 11.72 72.16 109.86 15.09 7.16 34.80 57.05 

5.0 

tons/fed. 

Fe 44.67 9.67 27.33 15.94 91.23 134.50 14.87 9.58 38.53 63.25 

Zn 42.00 8.33 25.17 17.34 86.11 128.61 16.07 7.07 40.77 63.90 

Mn 47.00 8.67 29.26 18.75 95.71 143.71 16.47 10.02 45.27 71.75 

Mean 44.56 8.89 27.25 17.34 91.02 135.61 15.80 8.89 41.52 66.30 

7.5 

tons/fed. 

Fe 45.33 10.67 31.19 18.33 106.31 155.83 19.17 8.98 41.85 69.80 

Zn 54.00 11.00 32.00 18.39 92.52 142.92 18.58 8.21 41.93 68.73 

Mn 47.33 8.00 34.10 21.87 85.59 141.56 19.27 9.65 48.62 77.54 

Mean 48.89 9.89 32.67 19.53 94.81 146.77 19.01 8.95 44.13 77.02 

Averages Control 40.00 9.50 25.98 11.72 72.16 109.86 15.09 7.16 34.80 57.05 

Fe 45.00 10.17 29.26 17.14 98.77 145.17 17.02 9.28 40.19 66.53 

Zn 48.00 9.67 28.58 17.87 89.32 135.76 17.33 7.64 41.35 66.32 

Mn 47.17 8.33 31.68 20.31 90.65 142.64 17.87 9.84 46.95 74.65 

LSD at   
5% level 

Compost 2.00 N.S. 2.12 1.98 5.73 7.54 0.99 N.S. 1.07 1.89 

Nutrients 5.73 N.S. 2.43 1.71 6.29 5.72 1.10 1.07 1.95 2.19 

Interaction N.S. N.S. N.S. N.S. 8.89 8.08 N.S. N.S. N.S. N.S. 

 

B- Total bulb yield and its components: 

 

 Data presented in Tables (5 and 6) showed that 

using Nile compost as organic fertilizer caused not 

only an increment of total bulb yield as ton/fed., 

percentage of yield increase over control treatment, 

exportable yield and percentage of exportable yield 

in both seasons of study, but also decrement of local 

marketable yield, percentage of local marketable 

yield, un-marketable and percentage of un-

marketable yield in the first season. Whereas, in the 

second season, compost treatment increased of un-

marketable and percentage of un-marketable yield if 

compared with the control treatment. Using Nile 

compost at rate of 7.5 tons/fed. gave significantly the 

highest values of total bulb yield (ton/fed.), 

percentage of yield increase over control treatment 

and exportable yield, but the highest values of  

percentage of exportable yield were recorded by 

adding Nile compost at rate of 5.0 tons/fed. in both 

seasons of study. In the same respect, control 

treatment gave the highest values of local marketable 

yield, percentage of local marketable yield, un-

marketable and percentage of un-marketable yield in 

the first season and for local marketable yield and 

percentage of local marketable yield but the highest 

values of un-marketable and percentage of un-

marketable yield were obtained by using Nile 

compost at rate of 5.0 tons/fed. in the second season. 

Also control treatment gave the lowest values of total 
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bulb yield (ton/fed.), percentage of yield increase 

over control treatment, exportable yield and 

percentage of exportable yield in both seasons of 

study, in addition to un-marketable and percentage of 

un-marketable yield in the second season only. It is 

of interest to note that no significant differences were 

detected between compost addition and control 

treatment in the first season on onion exportable 

yield as ton/fed. The superiority in total bulb yield as 

well as exportable yield over the control treatment 

amounted by 22.5, 36.6% and 30.3, 57.8%, in the 

first and second seasons, respectively.  

 
Table 4: Effect of organic fertilizer Nile compost and foliar spraying of some micro-nutrients on plant growth characters of onion plants 

grown under newly sandy soil conditions during season of 2012/2013. 

Treatments Plant 

length 

(cm) 

No. of 

leaves/ 

plant 

Fresh weight (g) Dry weight (g) 

Compost 

tons/fed. 

Micro 

nutrients 

Leaves Neck Bulb Total Leaves Neck Bulb Total 

Control 46.23 9.50 26.88 11.72 74.32 112.92 15.38 6.91 35.65 57.94 

5.0 

tons/fed. 

Fe 49.33 9.67 29.17 16.84 92.44 138.45 14.87 9.85 39.98 64.70 

Zn 49.00 8.00 27.00 17.34 87.61 131.95 16.07 7.07 40.77 63.90 

Mn 57.67 8.33 29.26 18.75 95.71 143.71 17.05 10.02 43.29 70.36 

Mean 52.00 8.70 28.47 17.64 91.92 138.04 16.00 8.98 41.35 66.32 

7.5 

tons/fed. 

Fe 52.00 10.67 31.19 18.33 101..20 150.72 19.17 8.78 43.54 71.49 

Zn 62.33 10.33 35.67 19.95 95.34 150.96 19.72 9.23 42.97 71.92 

Mn 53.83 9.00 34.10 23.62 86.88 144.61 18.90 9.96 48.62 77.49 

Mean 56.05 10.00 33.63 20.63 94.47 148.76 18.99 9.32 45.04 73.63 

Averages Control 46.23 9.50 26.88 11.72 74.32 112.92 15.38 6.91 35.65 57.94 

Fe 50.67 10.17 30.18 17.59 96.82 144.59 17.02 9.31 41.76 68.09 

Zn 55.67 9.17 31.33 18.64 91.48 141.45 17.90 8.15 41.87 67.91 

Mn 55.75 8.67 31.68 21.19 91.30 144.16 17.98 9.99 45.96 73.92 

LSD at 

5% level 
Compost 1.98 N.S. 2.56 2.22 N.S. 6.30 1.05 N.S. 2.29 2.34 

Nutrients 5.95 N.S. 3.44 1.48 8.75 10.29 1.38 1.11 2.34 3.36 

Interaction 8.42 N.S. N.S. N.S. N.S. N.S. N.S. 1.57 N.S. N.S. 

 

 It is worthy to mention that the positive effect of 

compost fertilizer in increasing total bulb yield and 

its components may be mainly due to the 

improvement of root rhizosphere conditions 

(structure, humidity, etc.), in addition, plant growth 

is encouraged by increasing the population of 

microorganisms in the rhizosphere that produce 

phytohormones like substances and the availability 

of nutrients as indicated by Shaheen et al. [28]. 

 Many other workers reported similar results, 

which support the obtained data [19,29,26,3,35]. 

They concluded that onion bulb yield were 

significantly increased with increasing the level of 

used organic fertilizer, the increase of yield was 

mainly due to the enhancement of plant growth 

which consequently reflected on bulb yield and to the 

increase in bulb size. Recently, Shaheen et al. [30] 

reported that using compost at rate of 12 tons/fed. 

resulted the heaviest total and marketable bulb yield 

furthermore, physical and chemical properties of 

bulb were increased. 

 Concerning the effect of foliar spaying of Fe, Zn 

or Mn, the presented data in Tables (5 and 6) clearly 

revealed that the total bulb yield (ton/fed.), 

percentage of yield increase over control treatment, 

exportable yield, percentage of exportable yield in 

both seasons of study, as well as un-marketable yield 

and the percentage of un-marketable yield in the 

second season, recorded the highest values with 

foliar spraying of onion plants by Fe, Zn or Mn if 

compared with onion plants of control treatment. A 

significant difference was detected only between 

control treatment and foliar spraying of micro-

nutrients (Fe, Zn or Mn), except for total bulb yield 

in the second season. No significant differences were 

noticed among foliar spraying treatments.     

 Control treatment gave significantly the lowest 

values of total bulb yield (ton/fed.), percentage of 

yield increase over control treatment, exportable 

yield, percentage of exportable yield in both seasons 

of study, as well as the highest values of local 

marketable yield, percentage of marketable yield, un-

marketable yield and the percentage of un-

marketable yield in the first season, in addition to 

local marketable yield and percentage of marketable 

yield in the second season. 

 Foliar spraying of onion plants by Zn gave the 

highest significant values of total bulb yield 

(ton/fed.), percentage of yield increase over control 

treatment and exportable yield in the first season and 

the highest values of total bulb yield and percentage 

of yield increase over control treatment, in addition 

to un-marketable and percentage of un-marketable 

bulb yield in the second season. Whereas, onion Fe 

treated plants recorded the highest values of the 

percentage of exportable yield in both seasons of 

study and the highest value of exportable yield in the 

second season. Moreover, the lowest values of local 

marketable yield, percentage of marketable yield, un-

marketable yield and the percentage of un-

marketable yield in the first season and the lowest 

values of local marketable yield, percentage of 

marketable yield in the second season were also 

recorded by onion plants sprayed by Fe.      

 The obtained results are in good accordance with 

Ballabh and Rana [9], they reported that onion plants 

received Fe, Zn and/or Mn resulted in the heaviest 

bulb yield and its quality components compared to 

the control plants. They also added that foliar 
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application of Zn was found to give the best effect. 

Moreover, many authors supporting the obtained data 

[32,34,24,5,1,29]. All of them summarized that foliar 

application of micro-nutrients had a positive 

significant effect on onion bulb yield and quality. In 

addition, Allam [6] reported that spraying onion 

plant with micro-nutrients led to significant increase 

of bulb fresh weight, bulb yield per fed., local 

marketable and exportable yield when compared 

with control treatment. 

   
Table 5: Effect of organic fertilizer Nile compost and foliar spraying of some micro-nutrients on total bulb yield, exportable, local and un-

marketable bulb yield of onion plants grown under newly sandy soil conditions during season of 2011/2012. 

% of  Un-

marketable 

yield 

Un-

marketable 

yield 
(ton/fed.) 

% of  Local 

marketable 

yield 

Local 

marketable 

yield 
(ton/fed.) 

% of 

Exportable 

yield 

Exportable 

yield 

(ton/fed.) 

% Yield 

increase 

over 
control 

Total bulb 

yield 

(ton/fed.) 

Treatments 

Micro 

nutrients 

Compost 

tons/fed. 

5.71 0.672 31.0 3.65 6.3 7.46 0 11.79 Control 

3.36 0.463 14.64 2.02 82.01 11.30 16.71 13.78 Fe 5.0 

tons/fed. 3.56 0.525 17.44 2.57 79.0 11.64 25.02 14.74 Zn 

3.51 0.477 16.05 2.25 80.1 10.90 15.61 13.63 Mn 

3.47 0.487 15.53 2.18 81.0 11.28 19.17 14.50 Mean 

3.33 0.490 18.67 2.77 78.0 11.57 25.78 14.83 Fe 7.5 

tons/fed. 3.61 0.560 21.39 3.32 75.0 11.63 31.55 15.51 Zn 

3.29 0.517 19.71 3.1 77.0 12.11 33.42 15.73 Mn 

3.41 0.524 19.59 3.00 77.0 11.77 30.20 15.36 Mean 

5.70 0.672 31.0 3.65 63.3 7.46 0 11.79 Control Averages 

3.35 0.476 16.66 2.40 80.0 11.43 21.25 14.31 Fe 

3.58 0.543 19.41 2.95 79.0 11.64 28.33 15.13 Zn 

3.40 0.497 18.11 2.67 78.5 11.51 24.51 14.68 Mn 

 -0.066  -0.661  -N.S.  -0.756 Compost LSD at 

5% level  -0.133  -0.435  -1.66  -1.06 Nutrients 

 -0.112  -N.S.  -0.982  -1.65 Interaction 

 

Table 6: Effect of organic fertilizer Nile compost and foliar spraying of some micro-nutrients on total bulb yield, exportable, local and un-

marketable bulb yield of onion plants grown under newly sandy soil conditions during season of 2012/2013. 

% of  Un-
marketable 

yield 

Un-
marketable 

yield 

(ton/fed.) 

%  of Local 
marketable 

yield 

Local 
marketable 

yield 

(ton/fed.) 

% of 
Exportable 

yield 

Exportable 
yield 

(ton/fed.) 

% Yield 
increase 

over 

control 

Total 
bulbs 

yield 

(ton/fed.) 

Treatments 

Micro 

nutrients 

Compost 

tons/fed. 

3.89 0.408 29.31 3.092 66.8 7.05 0 10.55 Control 

7.54 0.932 13.66 1.688 80.4 9.74 17.15 12.36 Fe 5.0 

tons/fed. 9.03 1.148 18.51 2.352 72.5 9.21 20.47 12.71 Zn 

8.11 0.952 16.82 1.978 75.1 8.83 11.47 11.76 Mn 

9.35 1.011 15.64 2.006 76.0 9.26 16.30 12.27 Mean 

6.08 0.746 17.63 2.234 76.5 9.69 20.09 12.67 Fe 7.5 
tons/fed. 11.07 1.476 17.96 2.394 71.0 9.46 26.35 13.33 Zn 

5.70 0.724 18.22 2.316 76.1 9.67 20.47 12.71 Mn 

7.59 0.982 17.94 2.319 74.5 9.63 22.56 12.93 Mean 

3.89 0.408 29.31 3.092 66.8 7.04 0 10.55 Control Averages 

5.85 0.734 15.05 1.958 78.5 9.82 18.58 12.51 Fe 

9.95 1.295 18.24 2.375 71.8 9.35 23.41 13.02 Zn 

6.95 0.850 17.50 2.140 75.6 9.24 15.92 12.23 Mn 

- 0.075 - 0.166 - 0.121 - 0.655 Compost LSD at 

5% level - 0.234 - 0.851 - 1.06 - N.S. Nutrients 

- 0.660 - 1.033 - N.S. - 0.325 Interaction 

 

 The interaction between the two studied factors 

(Nile compost at two rates and foliar application of 

Fe, Zn or Mn), had a significant effect on total bulb 

yield and un-marketable bulb yield in both seasons of 

2011/2012 and 2012/2013, as well as on exportable 

bulb yield in the first season and local marketable 

yield in the second season only. Generally, it could 

be concluded that the highest values of total bulb 

yield and its components, except the percentage of 

exportable bulb yield were attained when Nile 

compost is added at a higher rate (7.5 tons/fed.) and 

fluctuated with foliar spraying of Zn and Mn in both 

season of study.  

 

 

 

C- Physical properties of onion bulb yield: 

 

 Data shown in Table (7) indicated the effect of 

addition of Nile compost and foliar spraying of some 

micro-nutrients on the dimension (length and 

diameter) of both neck and bulb, average bulb weight 

(g) and bulb TSS during both seasons of 2011/2012 

and 2012/2013. The obtained results strongly 

revealed that using Nile compost caused an 

enhancement in all physical properties of onion bulb 

over control treatment. As indicated in Table (7) 

there were positive significant effects on neck length 

and diameter, bulb diameter and average weight of 

bulb in response to Nile compost as organic manure 

in the first season, and in the second season on 

diameter of both neck and bulb and average weight 
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of bulb. Whereas, bulb length and TSS recorded 

insignificant values in response to Nile compost 

application in the first and second seasons in addition 

to neck length in the second season. It means that the 

best values of physical properties of onion bulb, i.e. 

largest bulb (highest diameter and heaviest weight) 

were detected with those onion plants received Nile 

compost at rate of 7.5 tons/fed. followed by using 

Nile compost at rate of 5.0 tons/fed. and then by 

control treatment.   

 The improvement of physical properties of onion 

bulb yield might be attributed to the enhancement of 

plant growth as affected by the addition of a higher 

rate of Nile compost which consequently reflected on 

bulb yield and its physical quality. The obtained 

results are in good accordance with the previously 

reported by Sharma et al. [29]; Akoun [4] and 

Shaheen et al. [30]. They revealed that the highest 

values of physical properties of onion bulb, i.e. 

length and diameter of both neck and bulb and the 

average weight of bulb as well as bulb yield were 

recorded when onion plants supplied the highest 

compost rate as organic manure. In contrast, Yoldas 

et al. [35] stated that organic and mineral fertilizer 

applications did not statistically influence bulb width, 

bulb height, bulb weight, fleshy thickness, number of 

storage leaf, number of shoot tip and number of dried 

leaves. 

 Concerning to the effect of foliar spraying of 

micro-nutrients, data shown in Table (7) clearly 

indicated that the application of Fe, Zn or Mn had an 

enhancement on physical properties of onion bulb in 

the two experimental seasons if compared with 

control treatment (sprayed with tap water). However, 

the highest values of length and diameter of neck, 

bulb length and bulb TSS were recorded by foliar 

spraying of Zn in both season of study. Whereas, the 

highest value of average weight of bulb (heaviest 

bulb weight) was recorded by Mn sprayed plants 

followed by Zn and Fe in both seasons of study. In 

the same respect, the highest value of bulb diameter 

was obtained by Fe sprayed plants followed by Mn in 

the first season and by Zn in the second season. It is 

of interest to note that significant differences were 

noticed on length and diameter of both neck and bulb 

and average weight of bulb in the first season and on 

bulb length and average weight of bulb in the second 

season. Furthermore, highly significant differences 

were detected only between control treatment and the 

treatments of Fe, Zn or Mn foliar spraying on the 

average weight of bulb, without significant 

differences among micro-nutrients sprayed in both 

seasons of study.   

 
Table 7: Effect of organic fertilizer Nile compost and foliar spraying of some micro-nutrients on physical properties of bulb of onion plants grown under newly sandy soil conditions 

during seasons of 2011/2012 and 2012/2013. 

Treatments First season (2011/2012) Second season (2012/2013) 

Neck (cm) Bulb (cm) Bulb 

wt. (g) 

Bulb 

TSS 

Neck (cm) Bulb (cm) Bulb 

wt. (g) 

Bulb 

TSS Compost 

tons/fed. 

Micro 

nutrients 

Length Diameter Length Diameter Length Diameter Length Diameter 

Control 5.97 1.60 6.22 5.83 122.33 8.5 5.73 1.40 6.17 6.00 120.57 8.8 

5.0 

tons/fed. 

Fe 5.90 1.57 7.00 6.33 135.67 8.6 5.83 1.67 7.27 6.40 136.83 8.7 

Zn 7.33 2.10 7.20 6.17 136.67 8.8 7.33 1.97 7.00 6.83 137.67 9.1 

Mn 7.13 1.87 6.43 7.33 133.67 8.6 7.33 1.77 6.63 7.27 135.67 8.9 

Mean 6.79 1.85 6.88 6.61 135.34 8.67 6.83 1.80 6.97 6.83 136.72 8.90 

7.5 

tons/fed. 

Fe 7.27 2.00 7.67 8.50 143.33 8.7 6.33 2.07 7.23 8.33 145.90 8.8 

Zn 8.23 2.27 8.10 7.23 147.33 8.8 7.57 2.13 7.90 7.63 147.67 8.9 

Mn 7.00 2.20 7.00 6.67 151.67 8.8 7.07 2.03 7.27 7.13 151.56 9.2 

Mean 7.50 2.16 7.57 7.47 147.44 8.77 6.99 2.08 7.47 7.70 148.38 8.97 

Averages Control 5.97 1.60 6.22 5.83 122.33 8.5 6.37 1.77 6.35 6.15 123.18 8.8 

Fe 6.58 1.78 7.33 7.42 139.50 8.7 6.08 1.87 7.25 7.37 141.37 8.6 

Zn 7.78 2.18 7.65 6.70 142.00 8.8 7.45 2.05 7.45 7.23 142.67 9.2 

Mn 7.07 2.03 6.72 7.00 142.67 8.7 7.20 1.90 6.95 7.20 143.61 8.9 

LSD at 

5% level 

Compost 0.59 0.16 N.S. 0.47 6.34 N.S. N.S. 0.19 N.S. 0.25 6.45 N.S. 

Nutrients 0.32 0.23 0.52 0.66 5.35 N.S. N.S. N.S. 0.73 N.S. 4.89 N.S. 

Interaction 0.46 N.S. N.S. 0.93 N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

 

 The positive effect of micro-nutrients 

application might be due to that they play a pivotal 

role in translocation of carbohydrates from leaves to 

other plant parts, this means that a possibility of 

increasing dry matter percentage as well as yield 

[14]. In addition, a high yield is a reflection of 

vigorous vegetative growth and healthy plants [32]. 

 Similar results were obtained by Sliman et al. 

[34]; El-Tohamy et al. [12]; Alam et al. [5]; Abd El-

Samad et al. [1] and Shaheen et al. [29]. They 

reported that spraying onion plants with micro-

nutrients after transplanting led to significant 

increase of bulb yield and quality. In the same 

regards, Foly [16] and Allam [6] demonstrated that 

spraying onion plant with micro-nutrients led to 

significant increase of bulb diameter, bulb fresh 

weight, bulb total soluble solids (TSS) and total bulb 

yield per fed. compared with control treatment.  

 The interaction between the two studied factors 

(Nile compost addition and foliar spraying of some 

micro-nutrients) had a significant effect only on neck 

length and bulb diameter in the first season only. It is 

evident that the best values of all physical properties 

of onion bulb were obtained when onion plants 

fertilized with Nile compost at rate of 7.5 tons/fed. 

and foliar sprayed by Zn at 30, 60 and 90 days after 

transplanting date, except for the average weight of 

bulb, where the best value was obtained with adding 

compost at rate of 7.5 tons/fed. and foliar application 

of Mn and for bulb diameter where the best value 

was obtained with using compost at rate of 7.5 

tons/fed. and foliar spraying of Fe in both seasons of 

study.  
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