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ABSTRACT  
Two field experiments were performed in the station of National Research Centre, Nubaria, 

Behira Governorate, Egypt through the two winter seasons of 2016/2017 and 2017/2018 to study the 
efficiency of different standard of compost manure at  (0, 15 and 30 m3/ fed.) with foliar application 
of potassium 38% liquid at (1 cm/L) and (2 cm/L) and without potassium (control) and their 
interaction on growth, total yield and marketable yield (ton/fed.) as well as bulbs physical and 
chemical quality of onion plant cv. “Giza 20".  Compost fertilizer was applied before transplanting. 
Potassium foliar application was added 3 times at 15 day's period during the growing period (45, 60 
and 75 days after transplanting). The obtained results showed that:  

1-Increased the level of compost manure fertilization at  rate of (30 m3/ fed.) gave the tallest plant, 
the highest number of leaves per plant and the large fresh and dry weight of leaves as well as total 
bulbs yield (ton / fed.) and marketable yield (ton/fed.). Also, the bulb physical quality i.e. (length, 
diameters, TSS% and total carbohydrates %) as well as bulb chemical quality (N, P, K and protein) 
were increased at the high level of compost.  

2- Spraying onion plants with potassium 38% liquid at a rate of (2 cm/L) markedly improved 
vegetative growth, total bulbs yield, bulb physical quality and bulb chemical texture.  

3- The most effective treatment was (30 m3/fed.) of compost with (2 cm/L) of foliar potassium on 
growth, total yield, bulb characters and bulb chemical. 

 
Keywords: onion, compost fertilizer, foliar potassium 38%, growth, total bulbs yield. 

 
Introduction 

Application of compost to soil improves their physical, chemical and biological characteristics, 
such as retention water, aggregation, porosity, increasing of cation exchange capacity, fertility, 
increasing of microbial and biological activities in the rhizosphere (Ahmad et al., 2008, Fiorentino 
and Fagnano, 2011 and Saad Abou-El-Hassan, et al., 2019). The results indicated that using high 
compost rate (10 ton/fed.) improved significantly vegetative growth (leaves No/plant and chlorophyll 
reading of leaves), nutritional status of plants, yield and fruit compositions compared to recommended 
mineral fertilizer. Also, excessive contain of inorganic fertilizers are utilized to vegetables in order to 
achieve a higher output Stewart et al., (2005) establish farthest amount of growth, (Dauda et al., 
2008). However, utilize of inorganic fertilizers solo may caused problems with human health and the 
environment (Arisha and Bardisi, 1999). Compost manure can utility as stand by traineeship to 
mineral fertilizers (Naeem et al., 2006) for increasing soil framework and microbial biomass energy 
(Suresh et al., 2004). Moreover, these changes in increase soil physical build and water holding 
capacity, fulfill in additional comprehensive root expansion and promote soil micro flora and fauna 
vigor, all of whom can affect the concentrations of micronutrients obtainable to plants (Zeidan, 2007). 
The better means of preserve soil fertility and productivity could be through periodic supplement of 
organic materials either alone or in supplement to mineral fertilizers. However, Shafeek, et al (2003) 
found that, the better plant growth characters (length of plant, number of leaves and fresh and dry 
weight of whole plant and its different organs, all of them were connected with supplement organic 
nitrogen at rate 60 kg N/ fed.. However, Abou El-Magd et al., (2012) recorded that vegetative growth 
characters such as plant length, leaf number and fresh and dry weight of leaves as well as total yield 
and its quality (bulb weight and marketable yield) of garlic plants were utilized to evaluate the 
different organic material. Other authors found that, organic manures fertilizers are slow release forms 
of nitrogen where inbred organic materials are broken down tardily by the soil microorganisms 
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(Shafeek et al., 2003). In the same respect, Hassan (2015) reported that compost manure produced the 
elevated values of the plant height, number of leaves per plant and fresh as well as dry weight of 
whole plant, chemical synthesis and yield of garlic plants. Also the big ultimate bulb weight, clove 
weight and total fresh yield, it could be bespoke to utilize compost manure at height rate. However, 
Shafeek, et al. (2015) mentioned that increasing rate of compost manure significantly improved plant 
growth, fruit yield, physical and chemical characters of fruit quality of cantaloupe plants. Many 
implementing calculated the action of compost fertilization on growth of bean plants (Stewart et al., 
2005 and Rafaat et al., 2016). In addition, Doklega (2017) on onion, showed that application of FYM 
at the rate 20 m3 gave higher values than 10 m3 addition in all studied characteristics except NO3-N 
(ppm) and bulb moisture percent. In the same respect, Shafeek et al. (2017) on broad bean plant 
reported that increased the level of compost fertilization rate (20 m3/ fed.) compact the tallest plant, 
the highest number of leaves per plant and the large fresh and dry weight of plants as well as the great 
total pods yield (ton / fed.). Also, the obtained effect record that the pods flow expressed as (number, 
length and weight) as well as seeds chemical body (N, P, K and protein). 
        Nowadays, potassium fertilization became an important factor for onion production under 
Egyptian soils. However, farmers minimizing the used amount to the minimum dose or ignored using 
it because chemical potassium fertilizer became a high expensive fertilizer in Egypt. In addition to use 
any other newly and cheapest potassium sources through foliar application to overcome such problem 
and to maximize their net return to cover the additional cost of this K fertilizer source. Foliar 
fertilization is more economical than root fertilization due to the efficiency and lower cost. The foliar 
method of fertilizer application is usually preferred because very small amounts of fertilizers are 
applied per hectare. It also reduces the number of passes of the applicant, thereby reducing problem of 
soil compactness. Foliar application is also less likely to result in ground water pollution. John, et al. 
(2011) reported that foliar K treatments resulted in higher plant tissue K concentrations, higher 
soluble solids concentrations, total sugars, and bioactive compounds (ascorbic acid and β-carotene) on 
cantaloupe fruits. However, foliar application of K has been associated with increased yields, fruit 
size, increased soluble solids and ascorbic acid concentrations, improved fruit color, increased shelf 
life, and shipping quality of many horticultural crops (Lester et al., 2005 and 2006). However, foliar 
application of potassium increased the growth and yield of vegetable plants (El-Tohamy et al., 2011). 
Potassium in organic cheated form (potassium borate citrate and Humate) can be used as a 
inexpensive source for potassium and it could be used as foliar application. It was reported by many 
researchers that they increased the plant growth, nutrient uptake and plant yield as well as quality 
(Fathy and El-Hamady, 2007 on cowpea; Karakurt et al., 2009 on pepper). 
The main objective of this study was to investigate the effect of different Nile compost rates in 
addition to foliar spray of potassium 38% liquid on the vegetative growth parameters, total bulbs yield 
and its physical and chemical constituents of onion plants. 
 
Material and Methods 
 

Two experiments were conducted at Experimental Station of National Research Centre at 
Nubaria region, North Egypt during two successive seasons 2017 and 2018 under newly reclaimed 
sandy soil to study the effect of three application rates of Nile compost fertilizers, i.e. 0, 15 and 30 
m3/fed. which were arranged within the main Plots, and 3 levels of potassium 38% liquid spraying (0, 
1 and 2 cm/ L) which were distributed in the sub-plots, on the vegetative growth, total yield and the 
nutritional values of bulb tissues of onion plants. Physical and chemical properties of the experimental 
soil are presented in Table (1).  

 
Table 1: Physical and chemical properties of the experimental soil. 

Physical properties 
Sand Clay Silt Texture F.C. % W.P. % 
90.08 9.26 0.66 Sandy  16.57 5.25 

Chemical analysis 
EC 

mmohs/m 
pH Meq/ L 

Ca Mg Na K HCO3 Cl 
1.7 2.8 7.02 0,.527 0.982 0.31 1.3 0.655 
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Uniform onion seedlings cv. Giza 20 at 4 to 5 green true leaf stage or 20 cm height, were transplanted 
in the experimental field on the third week of December in both seasons of 2017 and 2018. Physical 
and chemical properties of Nile compost are shown in Table (2). Seedlings were planted on drip 
irrigated ridges of 70 cm width, 10 m length and 10 cm apart on both sides of ridge. Each 
experimental plot included 5 ridges with a net area of 35 m2. All agricultural practices for onion crop 
production in the growing area were carried out as recommended by Egyptian Ministry of 
Agriculture. 
 
Table 2: 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 

 
Potassium 38% liquid solution, containing 380 g of potassium oxide and 50 g of phosphorus 

pant oxide. The treatments were arranged in a split plot design with three replicates. Potassium 38% 
liquid production of Misr international company for Agricultural and industrial Development. Was 
conducted three times; first one after 45 days of transplanting and then every 15 days for the second 
and third spraying. Spraying was applied in early morning. The full amounts of different sources of 
phosphorus were applied at the time of final land preparation. However, the nitrogen fertilizer at 120 
units/ fed. as ammonium sulfate (20.6%) was side dressed in two equal portions at 60 and 90 days 
after transplanting date. Also, potassium sulfate was added at two equal amounts, the first half was 
one month after transplanting and the second one 60 days late. The following data were recorded: 

 
Plant growth:  

After 90 days from transplanting, samples of onion plants were taken and plant length (cm), 
number of leaves/plant, fresh and dry weight of leaves were recorded. 

 
Bulb yield and its physical properties:  

At harvesting time (180 days) the total marketable of bulbs (ton/fed.) were recorded and the 
yield of bulbs as ton/fed. was calculated. Samples of 10 bulbs from each plot were taken and length 
and diameter of bulb (cm) as well as the percentage of TSS and total carbohydrates were recorded. 
 
Nutritional elements:  

At harvesting time onion bulb samples from each plot were taken for elemental analysis, the 
percentage of N, , P, and K elements in the dry matter of bulb tissue were determined according to the 
methods described by Pregl (1945); Troug and Mayer (1939) and Brown and Lilleland (1946), 
respectively. Reading of TSS was taken using hand refract meter calibrated as percent sucrose. In 
addition, protein percentages in bulb were calculated by multiplying nitrogen content by 6.25. While, 
the percentage of total carbohydrate were determined according to the methods described by Dubois 
et al. (1959). All obtained data were subjected to the statistical analysis and means were compared 
according to LSD at 5% level test described by Gomez and Gomez (1984). 
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Results and Discussion 
 
A- Plant growth characters 
 
1-Effect of Nile compost levels: 

Data in Table (3) showed clearly that increasing the level of Nile compost from 10 to 20 m3/fed. 
improved all vegetative growth characters of onion plants. A significant increase in the vegetative 
growth was realized in plant length, number of leaves per plant as well as fresh and dry weight of 
leaves when Nile compost level increased from 10 to 20 m3/fed. It could be concluded that, the higher 
level of organic manure (compos) had a positive effect on onion plant growth. The increment of onion 
plant dry weight of leaves by application of higher level of Nile compost (20 m3/fed.) amounted by 
21.10 % compared with lower level (10 m3/fed.) and 50.73 % compared without compost. The 
superiority in the vegetative growth by the higher level of organic manure might be attributed to its 
favorable effect on the physical characters of the soil (Marculescu et al., 2002 and Ozores-Hampton et 
al., 2011) or due to the slow release of nutrients (Eissa, 1996). The obtained results are in good 
agreement with El-Desuki et al. (2000); Sarhan et al. (2011), Ozores-Hampton (2012), Shafeek, et al 
(2015), Shafeek et al. (2017) and Saad Abou-El-Hassan, et al. (2019). 
 
Table 3:  Effect of Nile compost level and foliar application of potassium on growth characters of 
onion plants during 2017 and 2018 seasons. 

Compost 
levels 

(M3/fed.) 

Potassium 
application 

(Cm/L) 

2017 season 2018 season 

Plant 
length 
(cm) 

No, of 
leaves 
/plant 

Weight (g) 
Plant 
length 
(cm) 

No, of 
leaves 
/plant 
fresh 

Weight (g) 

Fresh Dry Fresh Dry 

0 0 64.00 5.33 22.00 3.23 67.00 5.67 15.67 4.00 
1 66.67 5.67 33.00 4.20 68.00 6.00 35.00 4.70 
2 67.67 6.67 36.00 4.33 69.00 7.00 35.33 5.67 

Mean  66.1 5.89 30.33 3.92 68.00 6.22 28.76 4.79 
15 0 69.00 6.67 38.67 4.63 70.00 7.00 35.67 5.67 

1 71.33 7.67 41.00 5.37 74.00 7.00 35.67 5.83 
2 73.33 8.00 44.00 5.67 77.00 8.00 38.33 6.67 

Mean 71.22 7.44 41.22 5.22 73.67 7.33 36.56 6.06 
30 0 76.67 8.67 47.33 5.97 80.00 8.00 46.33 6.67 

1 78.00 9.00 48.00 6.33 90.00 9.00 48.00 7.33 
2 86.67 9.33 56.67 6.67 92.33 9.33 53.33 7.67 

Mean 80.44 9.00 50.67 6.32 87.44 8.78 49.22 7.22 
Average 0 69.89 6.89 36. 00 4.61 72.33 6.89 32.56 5.44 

1 72.00 7.44 40.67 5.3.00 77.33 7.33 39.56 5.96 
2 75.89 8.00 45.56 5.56 79.44 8.11 42.33 6.67 

LSD at 5% 
level 

Compost 5.71 0.31 2.99 0.28 2.69 0.58 9.63 0.59 
Potassium 1.94 0.26 2.54 0.29 2.39 0.36 4.49 0.24 
Interaction  NS NS NS NS NS NS NS NS 

 
2- Effect of potassium foliar application: 

About potassium foliar application treatments had a significant effect on growth parameters 
(plant length, number of leaves/ plant, fresh and dry weight of leaves per plant) in both seasons (Table 
3). However, foliar application by onion plants with the high level of potassium 38% liquid (2 cm/ L) 
produced the highest amount of growth characters follow by spraying plants with lower degree (1 
cm/L) in both seasons; however control treatment (without potassium foliar spraying) accordance the 
minimum values of these parameters in both seasons. The supremacy of plant growth with the 
complement of potassium 38% liquid might be reference to besides that the function of potassium in 
protein synthesis, nutrients translocation, anti oxidant enzymes, root generation and leaves growth 
(Chen et al., 2004). The maximum growth promote effect of potassium 38% liquid may be due to that 
this formulation depend of K and P of the comparable and harmonious synergetic action complexes 
with organic moiety, include potent K and P nutrition for more improved of carbohydrates, proteins, 
enzymes and energy structure (Marschner, 1995). Another great role of foliar spraying of K is in 
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photosynthesis (Huber, 1985) by straightway improving leaf growth and leaf area index, and thus, 
CO2 assimilation (Wolf et al., 1976). Potassium foliar spraying increased the outward translocation of 
photosynthetic from the leaves (Ashley and Goodson, 1972). 

 
3-Effect the interaction between Nile compost levels and foliar spray of potassium 38% liquid: 

Concerning the interaction influence, there were insignificant effects on onion plant growth 
characters such as (plant length, number of leaves per plant fresh and dry weight of leaves) in both 
seasons (Table, 3). The highest amount of these characters was recorded by applied Nile compost at 
high level (30 m3/fed.) with foliar application of altitude concentration of potassium 38% at (2 cm/L). 
These finding were suitable in both experimental seasons. 
 
B- Total bulbs yield and its components: 
 
1-Effect of Nile compost levels: 
Data approaching in Table (4) found that total bulbs yield of onion plant such as number of 
bulb/plant, weight of bulb, and total bulbs yield per fed. were significantly improved by increasing the 
level of Nile compost from (15 to 30 m3/fed.). The growing of total yield of onion bulbs by 
implementation of higher rate of Nile compost (30 m3/fed.) amounted by 20.26 % contrast with bring 
down rate (15m3/fed.) and 48.41 % compared without compost. The increase in the total bulbs yield 
and bulb parameters expressed as (bulb length and diameter) as well as weight of bulb (g) may be due 
to suitable effect of Nile compost on the vegetative growth Table (3). In addition to due also to the 
bigger percentages of N, P and K uptake by onion plants received a higher rate of Nile compost (30 
m3/fed.). Some investigator came to comparable results (Eissa, 1996; El-Desuki et al., 2000, Ozores-
Hampton, 2012 and Shafeek et al., 2017). 
 
Table 4:  Effect of Nile compost level and foliar application of potassium on total yield characters of 

onion plants during 2017 and 2018 seasons. 
Compost 

levels 
(M3/fed.) 

Potassium 
application 

(Cm/L) 

2017 season 2018 season 
Yield (ton/fed.) Bulb (g) Yield (ton/fed.) Bulb (g) 

Marketable Total Fresh Dry Marketable Total Fresh Dry 

0 
0 5.67 7.00 46.47 6.67 5.67 7.00 59.00 7.33 
1 6.00 7.67 48.80 7.33 6.00 7.33 57.00 7.67 
2 6.33 8.00 55.33 7.67 6.33 8.00 59.67 8.00 

Mean  6.00 7.56 50.20 7.22 6.00 7.44 58.56 7.67 

15 
0 7.33 8.67 64.33 8.67 7.00 9.00 76.67 9.33 
1 8.00 9.33 78.00 9.67 7.67 10.00 86.67 10.33 
2 8.33 10.00 81.00 10.00 8.00 10.67 95.00 11.33 

Mean 7.89 9.33 74.44 9.44 7.56 9.89 86.11 10.33 

30 
0 8.67 10.33 91.67 11.33 8.33 10.67 93.00 11.67 
1 9.33 11.33 93.33 12.33 9.00 11.67 99.67 12.67 
2 10.33 12.00 99.67 12.67 9.67 12.67 103.33 13.33 

Mean 9.44 11.22 94.89 12.11 9.00 11.67 98.67 12.56 

Average 
0 7.22 8.67 67.49 8.89 7.00 8.89 76.22 9.44 
1 7.78 9.44 73.38 9.78 7.56 9.67 81.11 10.22 
2 8.33 10.00 78.67 10.11 8.00 10.44 86.00 10.89 

LSD at 
5% level 

Compost 0.44 0.64 3.65 1.21 0.74 0.69 6.78 0.78 
Potassium 0.40 0.46 3.00 0.48 0.33 0.63 3.79 0.56 
Interaction  NS NS NS NS NS NS NS NS 

 
2- Effect of potassium foliar application: 

Foliar application of potassium 38% liquid had a significant influence on bulbs yield and its 
component as compare with control treatment in both seasons (Table, 4). The highest increased were 
perform from foliar application with potassium 38% at highest criterion (2 cm/L). However, the 
average data for potassium foliar application of potassium 38% reveal that excellent yield (10.00 and 
10.44 ton/ fed.) for 1st and 2nd seasons, respectively with application potassium 38% at concentration 
of 2 cm/L (Table 4) follow by (9.44 and 9.67 ton / fed.) with foliar application of (1 cm/L) while the 
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depressed yield (8.67 and 8.89 ton / fed.) was recorded in control treatment. The response of 
marketable yield, bulb fresh and dry weight of bulb (g) response the same pattern of modification like 
that mentioned above. These increased may be at respectable to the function of potassium on 
improving photosynthetic activity which calculation much for big translocation of photo assimilates 
from leaves to the bulbs (Marschner, 1995). Also, this increased may be regarding to improved bulb 
tissue pressure potential (Lester et al., 2006) as well as promote transmit of Ca to bulbs. Moreover, 
crop response to a foliar application of K at the R3 - R4 stages of development explain that soybean 
grain yield increased compare to a non treated control (Nelson et al., 2005). The obtained results were 
in accordance with those acquired by El-Tohamy et al. (2011) reported that, improving crop yield was 
highest after foliar application with potassium. 
 
3-Effect the interaction between Nile compost levels and foliar spray of potassium 38% liquid: 

The interaction among the various criterions of Nile compost and foliar spraying with 
potassium 38% had insignificant belongings on onion yield and its components (Table, 4). The 
highest quantities were recorded by used (30m3/fed.) of Nile compost with foliar application by 
potassium 38% at high concentration (2cm/L) yielded (12.00 and 12.76 ton/fed.) for 1st and 2nd 
seasons, respectively pursue by low concentration of compost fertilizer (15m3/fed.) with low level of 
Potassium 38% (1cm/L) and control treatment (8.67 and 8.89 ton/fed.) for 1st and 2nd seasons, 
respectively.  
 
C- Physical bulb quality: 
 
1-Effect of compost fertilizer levels: 

Data in Table (5) showed clearly that the addition of compost manure fertilizer caused an 
increase in physical bulb quality (diameter, length, TSS% and total carbohydrates %). Moreover, 
obtained data revealed that increasing the rate of compost manure up to (30 m3/fed.) resulted in the 
highest physical bulb quality. However, the obtained data reported that all addition of compost 
manure significantly increased physical bulb quality compared untreated control. In other words, 
addition of (30 m3/fed.) of compost manure fertilizer had superiority on the physical bulb quality 
(length, diameter, TSS% and total carbohydrates %) compared low level (15 m3/fed.) in both seasons. 
It could be suggested that, the superiority of high level of compost manure these may be due to the 
effect of its manure was producing good growth of onion plants (Table 2) which reflected on the 
physical bulb quality. Similar results were obtained by (Ahmad et al., 2008, Fiorentino and Fagnano, 
2011 and Saad Abou-El-Hassan, et al., 2019). 

 
2-Effect of potassium foliar application: 

Foliar application of potassium had a significant influence on physical bulb quality as compare 
with control treatment in both seasons (Table, 5). The highest increased were perform from foliar 
application with potassium 38% liquid at highest criterion (2 cm/L.). However, the response of onion 
bulb quality (length, diameter, TSS% and total carbohydrates %) response the same pattern of 
modification like that mentioned above. These increased may be at respectable to the function of 
potassium on improving photosynthetic activity which calculation much for big translocation of photo 
assimilates from leaves to the bulbs (Marschner, 1995). Also, this increased may be regarding to 
improved root tissue pressure potential (Lester et al., 2006) as well as promote bark transmit of Ca to 
roots. The obtained results were in accordance with those acquired by Subrahmanyam and Raju 
(2000), El-Tohamy et al. (2011) reported that, yield was improved by applying foliar application of  
potassium. 

 
3-Effect the interaction between Nile compost levels and foliar spray of potassium 38% liquid: 

The interaction among the various criterions of compost manure and foliar spraying with 
potassium 38% liquid had insignificant belongings on onion bulb physical quality (Table, 5). The 
highest quantities were recorded by used (30 m3/fed.) of compost manure with foliar application by 
potassium 38% at high concentration (2cm/L.) pursue by low concentration of compost manure (15 
m3/fed.) with low level of (1cm/L.) and control treatment. These returns were true in  both seasons. 
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Table 5:  Effect of Nile compost level and foliar application of potassium on physical bulb quality of 
onion plants during 2017 and 2018 seasons. 

Compost 
levels 

(M3/fed.) 

Potassium 
application 

(Cm/L) 

  
Bulb (cm)  Total 

Carbohydrate 
% 

TSS 
% 

Bulb (cm) Total 
Carbohydrate 

%  

TSS 
% Length Wide Length Wide 

0 
0 4.00 4.10 13.70 10.00 4.23 4.13 12.17 10.03 
1 4.17 4.23 13.90 10.67 4.40 4.33 12.83 10.27 
2 4.57 4.50 14.23 10.97 4.70 4.60 13.27 10.83 

Mean  4.24 4.28 13.94 10.54 4.44 4.36 12.76 10.38 

15 
0 4.67 4.67 14.60 11.67 4.63 4.63 13.10 10.73 
1 4.67 4.97 15.37 12.50 4.83 4.83 13.50 10.90 
2 5.03 5.17 15.50 13.17 5.17 5.23 13.83 11.17 

Mean 4.79 4.93 15.16 12.44 4.88 4.90 13.48 10.93 

30 
0 5.00 5.13 15.10 12.00 5.23 5.50 13.83 11.50 
1 5.17 5.43 16.17 12.83 5.37 5.60 14.13 12.00 
2 5.37 5.70 16.37 13.67 5.53 5.73 14.83 13.33 

Mean 5.18 5.42 15.88 12.83 5.38 5.61 14.27 12.28 

Average 
0 4.56 4.63 14.47 11.22 4.70 4.756 13.03 10.76 
1 4.67 4.88 15.14 12.00 4.87 4.92 13.49 11.06 
2 4.99 5.12 15.37 12.60 5.13 5.19 13.98 11.78 

LSD at 
5% level 

Compost 0.17 0.22 0.45 0.69 0.18 0.10 0.61 0.36 
Potassium 0.24 0.13 0.18 0.38 0.10 0.17 0.21 0.39 
Interaction  NS NS NS NS NS NS NS NS 

 
D- Chemical properties of bulbs: 
 
1- Effect of Nile compost levels: 

Data shown in Table (5) indicated that the percentages of nitrogen, protein, phosphorus and 
potassium content of dry bulbs of onion were significantly improved with increasing the level of Nile 
compost manure from 15 to 30 m3/fed. these results might be due to the role of organic manure in 
increasing soil porosity, aeration, water holding capacity and cation exchange capacity (CEC), which 
encourage the biological activities of soil microorganisms and led to break down of organic matter 
releasing N, P and K and other nutrients to the soil solution (Ozores-Hampton et al., 2011). As these 
nutrients are available in the soil solution, absorption would be higher and nutrients uptake might be 
stimulated. These results agreed with those reported by Melloni et al. (1995); Jianming et al. (2008); 
Sarhan et al. (2011) and Adebayo et al. (2014) they reported that the highest TSS, total sugars, 
protein, vitamin C and moisture contents in cucurbits fruits were obtained by increasing the levels of 
compost used. 
 
2-Effect of potassium foliar application: 

Results in Table (5) display that, the percentage of N, protein, P and K in onion bulbs tissues 
were significantly improved by potassium foliar application 38% liquid as liken with the control 
treatment. The highest values of chemical composition characters were obtained when onion bulbs 
sprayed with potassium 38% at high level (2cm/L) pursue by foliar spray by potassium 38% at low 
level (1cm/L) and control treatment in both seasons. Increasing nutritional values of bulbs could be 
attributed to the rapid absorption of these elements by the plant surface, especially the leaves and their 
translocation within the plant (Marschner, 1995). Similar results were obtained by El-Bassiony (2006) 
on onion and El-Tohamy et al. (2011) on carrot. They suggest that potassium foliar application 
significantly affect N, P and K concentrations in plant leaves. The advance in the nutritional bulbs 
tissues could be attributed to the mode of action of P in promotes the photosynthetic activity and 
enzymes of carbohydrates diversion. 
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Table 6:  Effect of Nile compost level and foliar application of potassium on chemical bulb quality of 
onion plants during 2017 and 2018 seasons. 

Compost 
levels 

(M3/fed.) 

Potassium 
application 

(cm/L) 

2017 season 2018 season 
% % 

N Protein P K N Protein P K 

0 
0 1.13 7.04 0.53 0.69 1.12 7.00 0.49 0.71 
1 1.16 7.27 0.55 0.74 1.13 7.06 0.52 0.73 
2 1.18 7.40 0.57 0.80 1.16 7.28 0.54 0.78 

Mean  1.16 7.24 0.55 0.74 1.14 7.12 0.51 0.74 

15 
0 1.21 7.56 0.60 0.87 1.12 7.02 0.55 0.82 
1 1.23 7.67 0.63 0.90 1.15 7.19 0.60 0.86 
2 1.24 7.77 0.61 0.95 1.16 7.27 0.62 0.89 

Mean 1.23 7.67 0.61 0.91 1.15 7.16 0.59 0.86 

30 
0 1.23 7.71 0.66 1.09 1.15 7.19 0.64 0.90 
1 1.26 7.88 0.65 1.14 1.17 7.31 0.68 0.95 
2 1.26 7.88 0.71 1.16 1.19 7.42 0.72 1.03 

Mean 1.25 7.82 0.67 1.13 1.17 7.31 0.68 0.96 

Average 
0 1.19 7.44 0.60 0.88 1.13 7.07 0.56 0.81 
1 1.22 7.61 0.61 0.93 1.15 7.19 0.60 0.85 
2 1.23 7.68 0.63 0.97 1.17 7.33 0.63 0.90 

LSD at 
5% level 

Compost 0.02 0.10 0.02 0.03 0.01 0.04 0.02 0.05 
Potassium 0.01 0.07 0.02 0.02 0.01 0.06 0.02 0.02 
Interaction  NS NS NS NS NS NS NS NS 

 

3-Effect the interaction between Nile compost levels and foliar spray of potassium 38% liquid: 
The interaction amidst compost fertilizer and foliar potassium 38% spray had a significant 

effect on N, protein, P and K percentage contents in onion bulbs tissues (Table, 5). The highest values 
were registered when use 30 m3 /fed. as compost fertilizer with high level of potassium foliar 
application 38% as (2cm/L) in both seasons. These results may be due to the role of potassium in 
plant metabolism and many important regulatory operations in the plant. Moreover, potassium and P 
could be increased mineral uptake by plants (Marschner, 1995). Also, the interaction effect between 
compost fertilization rates and potassium foliar application had a significant effect on nutrients 
content in onion bulbs. These results are similar in both seasons. From data presented in Table (5) it 
could be clearly summarized that the highest values of nutrients content were recorded when onion 
plants received 30 m3 /fed. as fertilization plus potassium 38% liquid as foliar application followed by 
other treatments. These increases may be ascribed to the role of potassium and P on increasing 
photosynthetic activity which accounts much for high translocation of photo assimilates from leaves 
to the bulbs. 
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