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ABSTRACT 
 

This study was conducted during the two growing seasons of 2013/2014 and 2014/2015 to investigate the effect of planting 
dates (15th August, 1st September and 15th September), NPK treatments (Control; 50, 15, 12 kg /fed NPK; 75, 30, 24 kg /fed NPK and 
100, 45, 36 kg /fed NPK) and spraying with micronutrients (Control, spraying once and spraying twice) on onion productivity.  The 
obtained results could be summarized as follow: 1- Planting on 15th September significantly increased plant height, number of 
leaves/plant, plant fresh weight, plant dry weight, total bulbs yield , bolters% and double bulbs%, in both seasons. 2- Application of the 
highest rates of NPK appeared significant higher records for plant height, number of leaves/plant, plant fresh weight, plant dry weight, 
total bulbs yield, bolters% and double bulbs%, while the control treatment appeared the lowest  of these traits in both seasons. 3- Means 
of plant height, number of leaves/plant, plant fresh weight, plant dry weight and total bulbs yield were significantly increased by 
increasing times of spraying with micronutrients, while the control treatment gave the lowest values, in both seasons. It could be 
recommended that planting on 15th September, fertilizing with of 100+45+36 NPK kg/fed. and spraying twice with microelements to 
achive maximum yield and yield components. 
Keywords: Onion set, Planting date, NPK, mictonutrients. 
 

INTRODUCTION 
 

Onion (Allium cepa, L.) is one of the most 
important vegetable crops in Egypt for consumption, 
processing and exportation. Dry onion sets can be used for 
onion planting to attain the advantage of early maturity and 
escaping from white rot disease. Such method of planting 
is also promising for the possibly of exportation and for the 
dehydration industry as well (Baghdady, 2008). Great 
attention should be paid to improve sets planting method 
and to study the factors which affect the plants and their 
characters during the vegetative (Abd El-Fattah et al., 
1983). 

Planting date for onion set reflecting the effect of 
edaphic factors and all environmental conditions on 
growth, bulb yield and bulb quality. It was found that 
planting date, temperatures and photoperiod represented 
the main factors which affected the productivity and 
quality of onion bulbs, so the choice of the optimum 
planting date for each region is very important. Farghali et 
al. (1991) pointed out that when planting onion sets was 
done on August 15 earliness was insignificant comparing 
planting that was done later. Planting sets in early as 15th 
August gave the lowest total bulb yield, however, later 
planting on September 1st and 16th September gave higher 
average bolter% than those did of August 15 planting. 
Singh and Singh (2003) reported that the early date of 
planting (21 August) of sets resulted in the maximum 
marketable bulb yield compared with the September 
planting. Sharma et al. (2003) reported that planting on 15th 
August recorded the greatest bulb diameter, bulb weight, 
plant height, and average bulb yield.  

The primary macro elements of nitrogen, 
phosphorus and potassium (NPK) are very important for 
plant growth, maturity, bulb yield and bulb quality. The 
application of NPK fertilization in a balance ratio is 
prerequisite for producing high yield of onion bulbs with a 
good keeping quality. Nitrogen is an integral part of 
chlorophyll. It is essential for synthesis of proteins and 
enzymes. Phosphorus and potassium play a vital role in 
several keys of physiological processes viz. 
photosynthesis, respiration, energy storage (ATP, ADP 
formation), and enhancing the translocation of assimilates 

and protein synthesis (Marschner, 1995, El-Desuki et al., 
2006 a & b). Onion plant is sensitive to nutritional balance, 
as the result for its shallow root system and its high 
productivity, also it cosedred a long term crop (Yaso et al., 
2007). 

Micronutrients are needed by the plants in a minor 
quantities and present in plant tissue in quantities measured 
in parts per million, but it is involved in a wide variety of 
metabolic processes and cellular functions within the 
plants. Also, they work as a co-enzyme for a large number 
of enzymes. In addition, they play an essential role in 
improving yield and quality, and highly required for better 
plant growth and yield of many crops (Barker and Pilbeam, 
2007 and Hänsch and Mendel, 2009). Foliar spraying with 
micronutrients appeared a consedrable success in Egypt for 
several crops in the Nile valley, the Nile Delta and the 
adjacent reclaimed soils (Ghoname et al., 2007).  

Therefore, the objective of this investigation was to 
study the effect of planting date, NPK fertilization rates 
and spraying with micronutrients on plant growth, yield 
and its components and bulbs quality of onion grown from 
sets. 
 

MATERIALS AND METHODS 
 

This experiment was carried out in the two 
seasons of 2013/2014 and 2014/2015. The treatments of 
the experiment were arranged in a split-split plot design 
with three replicates. Planting dates (15th August, 1st 
September and 15th September) occupied the main plots, 
the four NPK treatments (Control; 50, 15, 12 kg /fed 
NPK; 75, 30, 24 kg /fed NPK and 100, 45, 36 kg /fed 
NPK) occupied the sup-plots, and the three micronutriens 
treatments (Control, spraying after 45 days from 
transplanting and spraying after 45 and 60 days from 
transplanting) occupied the sup-sup plots.  

The tixture of soil of the experiment area was clay 
loam. The land of the experiment was left uncultivated on 
the preceding summer in the two successive seasons. The 
mechanical and chemical analysis for the soil of the 
experimental sites are showed in Table (1). 

The experimental plot size was 6 m2 consisted of 
2.5 m length and 2.4 m in width, included four ridges 
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with 60 cm a part between ridges. Onion sets used in the 
experiment were produced the previous season by using 
seeds of Giza 6 Mohassan. Planting was done on both 
sides of the ridge at 7 cm between plants. The rates of 
Calcium Super-phosphate (15.5% P2O5) and potassium 
sulphate (48% K2O) were applied during the land 
preparation, while ammonium nitrate (33.5% N), were 
applied at two equal doses, after one and two months 
from planting.   
 

Table 1. The mechanical and chemical analysis for the 
soil of the experimental sites. 

Determination 
Season 

2013/2014 2014/2015 
Mechanical 
analysis 

Textural 
 class 

Clay 
 loam 

Clay 
 loam 

Chemical 
analysis 

Ph 7.8 7.7 
EC (m.mhos/cm.) 0.84 0.73 
Organic matter  % 1.53 1.60 
Available N ppm 18.20 20.00 
Available P ppm 9.6 9.00 
Available K ppm 273 257 

Cations 
(meq/100g) 

Ca 7.00 6.59 
Mg 2.9 2.38 
Na 1.50 1.58 
K 0.24 0.33 

Anion 
(meq/100g) 

Co3 0.00 0.00 
Hco3 2.8 2.5 
So4 5.5 5.3 
Cl 3.3 3.08 

Available 
nutrients 
(ppm) 

Fe 10 9.4 
Cu 0.47 0.45 
Zn 1.77 1.56 
Mn 1.00 1.01 

 

Characters studied: 
A- Vegetative characters: Ten guarded plants were 

randomly chosen from the 2nd row of each plot at 105 
days after planting (DAP) in the two seasons. The 
following data were recorded for each time: Plant height 
(cm), number of leaves per plant, plant fresh weight (gm) 
and plant dry weight (gm). 

B. Number of days to maturity: It was counted from 
transplanting to the maturity stage. Maturity stage was 
determined based on both softening of bulb neck and 
50% top-down of bulb leaves. 

C. Bulb yield and its components: At harvest the 
following yield parameters were recorded: 

1. Total bulbs yield (t/fed.): It was determined as the 
weight of the all bulbs from each experimental plot.. 

2. Single bulbs yield (t/fed.): It was determined as the 
weight of single bulbs for each experimental plot. 

3. Bolters%: It was estimated by dividing number of 
bolters by the total number of bulbs x 100.  

4. Double bulbs%: It was estimated by dividing number 
of double bulbs by the total number of bulbs x 100. 

E. Bulb quality: At harvest, ten bulbs were randomly 
taken as a representative sample from each experimental 
plot and the following physical bulb characters were 
recorded : 

1- Bulb diameter (cm): It was measured by a caliper at 
the maximum swollen part of the bulb 

2- Total soluble solids (T.S.S): It was determined 
immediately after harvest by a hand refractometer in the 
same representative sample of the ten bulbs according to 
A.O.A.C. (1975). 

3- Percentage of dry matter in bulbs (D.M.%): It was 
determined by estimating the loss in sample of bulbs 
fresh weight  after drying for four hours at 105oC and 
then at 70oC in a drying oven with ventilator until it 
reaches constant weight, according to the following 
formula: 

D.M.% = 100
htfresh weig Sample

dry weight Sample
x  

Statistical analysis: 
The results of the experiment were subjected to 

statistical analysis as described by Snedecor and Cochran 
(1973). Significance among means was tested using LSD 
method according to Walter and Duncan (1969). 
 

 

RESULTS AND DISCUSSION 
 

 

A. Vegetative growth characteristics: 
1- Plant height (cm): 

The results in Table (2) revealed that planting date 
significantly differentiated plant height in both seasons. 
The tallest plants were obtained from planting onion sets 
on 15th September at in first season, and from planting on 
1st September in the second season, while the shortest 
plants were obtained from planting on 15th August in both 
seasons.  

Plant height was increased significantly with 
increase of  NPK rates in both seasons (Table 2). The 
tallest plants were obtained at the highest NPK rates 
(100+45+36 kg NPK/fed.), while the shortest plants were 
obtained from the control treatment, in both seasons. 
Similar results were obtained by Bungard et al., (1999) and 
Barker and Pilbeam (2007).  

Spraying with micronutrients recorded a significant 
effect on plant height in both seasons (Table 2). The tallest 
plants height were obtained from twice micronutrients 
application after 45, 60 days from transplanting, while the 
shortest plants were obtained from spraying the control 
treatment, in both seasons. The above results revealed that 
plant height was significantly increased by using 
micronutrients such as zinc, boron, copper, manganese, etc. 
Zinc, for example, is an active element in biochemical 
processes and there is chemical and biological interaction 
between it and some other element such as phosphorus, 
iron and nitrogen in plants. Boron and Zinc are the most 
important micronutrient and are essential for cell division, 
nitrogen and carbohydrate metabolism and water 
relationships in plant growth. These results were in 
coinciding with that obtained by Singh and Tiwari (1995), 
Brady (1990), Abd El-Moneem et al., (2005) and Abd El-
Samad (2011). 

The effects of double and triple interactions 
between planting date, NPK levels and micronutrients 
spraying showed a significant influence on plant height in 
both seasons, except for the interaction between between 
NPK treatments and microelement spraying times in the 
first season. 
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Table 2. Effect of planting dates, NPK rates and foliar micronutrients spraying on plant height (cm) of onion 
grown during 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Micronutrients treatments Mean Micronutrients treatments Mean Cont. Once Twice Cont. Once Twice 

15th Aug. 
 

Control 55.20 56.33 56.57 56.03 57.43 65.43 64.20 62.36 
50+15+12kg NPK/fed. 57.00 59.57 64.23 60.27 62.43 67.50 68.30 66.08 
75+30+24 kgNPK/fed. 67.00 67.20 59.87 64.69 64.63 65.30 66.30 65.41 
100+45+36kgNPK/fed 59.53 71.13 65.57 65.41 68.37 74.50 68.73 70.53 

Mean 59.97 63.53 61.31 61.60 63.22 68.18 66.88 66.09 

1st Sep. 

Control 59.07 61.10 67.00 62.39 60.87 70.43 73.93 68.41 
50+15+12kg NPK/fed. 60.73 66.63 64.50 63.96 71.53 67.17 77.20 71.97 
75+30+24 kgNPK/fed. 65.63 65.20 73.07 67.97 68.90 78.73 72.63 73.42 
100+45+36kgNPK/fed 64.97 72.43 68.43 68.61 73.77 73.83 83.80 77.13 

Mean 62.60 66.34 68.25 65.73 68.77 72.54 76.89 72.73 

15th Sep. 

Control 67.10 62.73 72.87 67.57 69.47 66.87 70.13 68.82 
50+15+12kg NPK/fed. 80.53 77.07 74.73 77.44 66.77 67.97 67.40 67.38 
75+30+24 kgNPK/fed. 77.20 76.83 84.40 79.48 73.43 74.63 73.53 73.87 
100+45+36kgNPK/fed 79.33 83.40 90.20 84.31 76.93 76.83 80.83 78.20 

Mean 76.04 75.01 80.55 77.20 71.65 71.58 72.98 72.07 

Fert. 
Means 

Control 60.83 60.01 65.14 62.00 62.59 67.58 69.42 66.53 
50+15+12kg NPK/fed. 66.09 67.76 67.82 67.22 66.91 67.54 70.97 68.47 
75+30+24 kgNPK/fed. 69.94 69.74 72.44 70.71 68.87 72.89 70.82 70.90 

 100+45+36kgNPK/fed 67.94 75.66 74.73 72.78 73.02 75.06 77.79 75.29 
Micronutrients  means 66.20 68.29 70.04  67.88 70.77 72.25  
LSD at 0.05 level of significance 
Dates ( A ) 3.71  1.84 
NPK ( B ) 1.81  1.10 
Micronutrients ( C ) 3.13  1.91 
A X B 2.09  1.18 
A X C 3.61  2.05 
BX C NS  2.36 
A X B X C 7.22  4.09 
   

2. Number of leaves per plant: 
Results in Table (3) revealed that planting date 

significantly influenced  number of leaves per plant in both 
seasons. The maximum number of leaves/plant were 
observed by planting on 15th September in both seasons. 

While, the minimum number of leaves/plant were obtained 
by planting on 15th August, in both seasons. These results 
are in harmony with those recorded by Sayed et al., (2001), 
Christopher (2003). 

 

Table 3. Effect of planting dates, NPK rates and micronutrients foliar application on number of leaves/plant of 
onion grown during 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Micronutrients treatments Mean Micronutrients treatments Mean Cont. Once Twice Cont. Once Twice 

15th Aug. 

Control 7.63 8.57 7.60 7.93 7.73 7.80 9.83 8.46 
50+15+12kg NPK/fed. 8.10 7.83 8.67 8.07 7.40 8.70 10.87 8.99 
75+30+24 kgNPK/fed. 9.00 9.90 8.87 9.26 8.63 9.00 11.40 9.68 
100+45+36kgNPK/fed 10.17 9.43 8.63 9.41 9.50 10.33 11.63 10.49 

Mean 8.73 8.83 8.44 8.67 8.32 8.96 10.93 9.40 

1st Sep. 

Control 8.87 8.50 9.03 8.80 6.83 8.10 10.37 8.43 
50+15+12kg NPK/fed. 9.10 8.87 9.27 9.08 10.37 9.07 11.80 10.41 
75+30+24 kgNPK/fed. 9.53 9.67 9.27 9.49 9.70 10.07 10.80 10.19 
100+45+36kgNPK/fed 9.40 9.83 10.13 9.79 9.43 10.27 12.10 10.60 

Mean 9.23 9.22 9.43 9.29 9.08 9.38 11.27 9.91 

15th Sep. 

Control 8.53 8.87 8.70 8.70 10.08 8.93 10.77 9.92 
50+15+12kg NPK/fed. 8.73 9.00 9.40 9.04 9.10 9.37 10.63 9.70 
75+30+24 kgNPK/fed. 9.40 9.43 10.13 9.66 9.43 11.47 11.33 10.74 
100+45+36kgNPK/fed 9.50 9.97 11.13 10.20 10.70 11.30 13.83 11.94 

Mean 9.04 9.32 9.84 9.40 9.83 10.27 11.64 10.58 

Fert. 
Means 

Control 8.34 8.64 8.44 8.48 8.21 8.28 10.32 8.94 
50+15+12kg NPK/fed. 8.64 8.43 9.11 8.73 8.96 9.04 11.10 9.70 
75+30+24 kgNPK/fed. 9.31 9.67 9.42 9.67 9.26 10.18 11.18 10.20 

 100+45+36kgNPK/fed 9.68 9.74 9.97 9.80 9.88 10.63 12.52 11.01 
Micronutrients means 9.00 9.12 9.24  9.08 9.53 11.28  
LSD at 0.05 level of significance 
Dates ( A ) 0.37  0.32 
NPK ( B ) 0.23  0.45 
Micronutrients ( C ) 0.39  0.79 
A X B 0.20  0.29 
A X C 0.35  NS 
BX C 0.41  0.59 
A X B X Cb 0.71  1.02 
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The results showed that application rates of NPK 
fertilization significantly affected number of leaves/plant in 
both seasons (Table 2). Fertilization with the highest rate of 
NPK (100+45+36 kg NPK /fed.) surpassed all the othe other 
NPK treatments rates in respect to number of leaves per 
plant, while the control treatment produced the lowest 
number of leaves/plant, in both seasons. These results may 
be due to the increase in the vegetative growth of the onion 
plants through the effect of these elements in the synthesis of 
the different components of protein required for leaf 
development. Similar results were reported by Mozumder et 
al., (2007), Shaheen et al., (2011) and Shafeek et al. (2013). 

Micronutrients foliar application significantly affected 
number of leaves/plant in both seasons (Table 3). Foliar 
spraying twice with micronutrients at 45 and 60 days resulted 
in the maximum number of leaves/plant, while the control 
treatment resulted in the minimum number of leaves/plant, in 
both seasons. The favorable effect of micronutrients on plant 
growth might be due to its role in many physiological 
processes and cellular functions within the plants. In addition, 
they play an essential role in improving plant growth, through 
the biosynthesis of endogenous hormones which are 
responsible of promoting of plant growth, Metwally (2002), 
Battal (2004), Hänsch and Mendel (2009) and Manna (2013) 
reached to the same results. 

Number of leaves/plant was significantly affected by 
all interactions in both seasons, except for the interaction 
between planting date and micronutrients foliar spraying in 
the second seasons (Table 3). The maximum number of 
leaves/plant were recorded from planting on 15th September 
with highest rate of NPK (100+45+36 kg NPK/fed.) and 
twice application of micronutrients, in both seasons. The 

minimum number of leaves/plant were obtained from 
planting on 15th August without NPK fertilization and with 
twice macronutrients application in first season and by 
planting on 15st August without macronutrients fertilization 
and without micronutrients spraying in the second seasons. 
3. Plant fresh weight (g): 

Plant fresh weight was significantly affected by 
planting date, in both seasons (Table 4). Planting on15th 
September and 1st September produced the heaviest plant 
fresh weight in the first and second seasons, while planting 
on 15th August produced the thinnest plant fresh weight, in 
both seasons.  

Plant fresh weight was significantly affected with 
fertilization with NPK rates in both seasons. Fertilization with 
the highest NPK rates (100+45+36 kg NPK/fed) recorded the 
heaviest fresh weight of plant, while the control treatment 
gave the lightest one, in both seasons. These results may be 
be due to that the applying of nitrogen plus phosphorus 
improving the vegetative growth and accelerating the 
photosynthesis in storage organs of bulbs and increased 
allocation to the bulbs. similar results were reported with by 
Al-Fraihat (2009), Rizk et al., (2012).  

Micronutrients foliar application had a significant 
effect on fresh weight/plant in the second season. The 
highest fresh weight/plant was obtained from twice foliar 
application, while the lowest fresh weight/plant were 
obtained from the control treatment, in both seasons. 
Similar results were obtained by Abd El-Samad (2011) 
who found that the heaviest plant fresh weight was resulted 
by spraying onion plants with micro elements, such finding 
may be due to the increasing in photosynthetic activity, 
which lead to an increase in weight of plant.  

 

Table 4. Effect of planting date, NPK rates and micronutrients foliar spraying on plant fresh weight (g) of onion 
grown during 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Date NPK  
rates 

Micronutrients treatments Mean Micronutrients Treatments Mean Cont. Once Twice Cont. Once Twice 

15th Aug. 

Control 464.67 376.33 344.67 361.89 383.67 347.00 412.00 380.89 
50+15+12kg NPK/fed. 336.33 326.33 414.67 359.11 358.33 406.67 411.67 392.22 
75+30+24 kgNPK/fed. 388.33 413.00 356.33 385.89 340.00 355.00 440.00 378.33 
100+45+36kgNPK/fed 388.00 391.33 336.33 371.89 413.33 418.33 401.67 411.11 

Mean 369.33 376.75 363.00 369.69 373.83 381.75 416.33 390.64 

1st Sep. 

Control 416.33 431.33 393.00 413.56 323.67 462.00 400.33 395.33 
50+15+12kg NPK/fed. 354.67 453.00 383.00 396.89 460.00 408.00 485.00 451.11 
75+30+24 kgNPK/fed. 416.33 406.33 389.67 404.11 500.00 496.67 431.67 476.11 
100+45+36kgNPK/fed 429.67 419.67 429.67 426.33 500.00 475.00 505.00 493.33 

Mean 404.25 427.58 398.83 410.22 445.92 460.50 455.50 453.97 

15th Sep. 

Control 424.67 398.00 463.00 428.56 502.00 440.33 376.33 439.56 
50+15+12kg NPK/fed. 441.33 416.33 491.33 449.67 421.67 411.67 405.00 412.78 
75+30+24 kgNPK/fed. 489.67 423.00 469.67 460.78 385.00 488.33 446.67 440.00 
100+45+36kgNPK/fed 426.33 461.3 599.67 495.78 403.33 411.67 531.67 448.89 

Mean 445.50 424.67 505.92 458.69 428.00 438.00 439.92 435.31 

Fertiliz. 
means 

Control 401.89 401.89 400.22 401.33 403.11 416.44 396.22 405.26 
50+15+12kg NPK/fed. 377.44 398.56 429.67 401.89 413.33 408.89 433.89 418.71 
75+30+24 kgNPK/fed. 431.44 414.11 405.22 416.93 408.33 446.67 439.44 431.48 

 100+45+36kgNPK/fed 414.67 424.11 455.22 431.33 438.89 435.00 479.44 451.11 
Micronutrients means 406.36 409.67 422.58  415.92 426.75 437.25  
LSD at 0.05 level of significance 
Dates ( A ) 19.31  17.84 
NPK ( B ) 20.13  20.85 
Micronutrients ( C ) NS  36.12 
A X B NS  14.39 
A X C 28.27  NS 
BX C 32.64  28.76 
A X B X C 56.55  49.85 
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The double and triple interactions between planting 
date, NPK fertilization rates and micronutrients foliar 
spraying had significant effect on fresh weight/plant in 
both seasons, except for the interaction between planting 
date and NPK rates in the first season, and the interaction 
between planting date and micronutrients foliar spraying 
times in the second season. The greatest fresh weight/plant 
were obtained by planting on 15th September, highest rates 

of NPK fertilization (100+45+36 kg NPK/fed.) and 
spraying twice with micronutrientents in both seasons.  
4. Plant dry weight (g): 

Plant dry weight was statistically affected by 
planting date during the two seasons (Table 5). Planting on 
15th September produced the highest dry weight/plant in 
both seasons. On the other side, planting on 15th August 
resulted in the lowest dry weight/plant in both seasons. 

 

Table 5. Effect of planting dates, NPK rates and micronutrients foliar spraying on plant dry weight (g) of onion 
grown from sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Micronutrients treatments Mean Micronutrients treatments Mean Cont. Once Twice Cont. Once Twice 

15th Aug. 

Control 31.33 33.67 35.17 33.39 24.13 18.17 27.43 23.24 
50+15+12kg NPK/fed. 25.83 35.67 40.33 33.94 34.43 37.83 40.53 37.60 
75+30+24 kgNPK/fed. 36.67 37.83 33.67 36.07 36.50 35.83 42.03 38.12 
100+45+36kgNPK/fed 37.83 38.83 33.17 36.61 44.73 45.23 49.00 46.32 

Mean 32.92 36.50 35.58 35.00 34.95 34.27 39.75 36.32 

1st Sep. 

Control 39.17 42.83 33.50 38.50 25.57 38.37 30.93 31.62 
50+15+12kg NPK/fed. 36.00 45.50 42.33 41.28 43.17 41.90 58.23 47.77 
75+30+24 kgNPK/fed. 42.17 42.50 37.33 40.67 50.57 51.00 37.93 46.50 
100+45+36kgNPK/fed 46.83 45.33 43.00 45.06 64.73 52.70 58.37 58.60 

Mean 41.04 44.04 39.04 41.38 46.01 45.99 46.37 46.12 

15th Sep. 

Control 40.50 38.50 51.17 43.39 45.63 43.23 31.37 40.08 
50+15+12kg NPK/fed. 44.50 40.17 52.83 45.83 50.13 47.23 52.17 49.48 
75+30+24 kgNPK/fed. 47.50 42.83 47.16 45.83 45.13 57.53 50.40 51.02 
100+45+36kgNPK/fed 41.50 47.83 60.00 49.78 45.83 51.13 65.10 54.02 

Mean 43.50 42.33 52.79 46.21 46.68 49.78 49.76 48.74 

Ferti. 
Mean 

Control 37.00 38.33 39.94 38.43 31.78 33.26 29.91 31.65 
50+15+12kg NPK/fed. 35.44 40.44 45.17 40.35 42.58 42.32 50.31 45.07 
75+30+24 kgNPK/fed. 42.11 41.06 39.39 41.85 44.07 48.12 43.46 45.22 
100+45+36kgNPK/fed 42.06 44.00 45.39 43.82 51.77 49.69 57.49 52.98 

Micronutrients means 39.15 40.96 42.47  42.55 43.35 45.29  
LSD at 0.05 level of significance 
Dates ( A ) 3.18  2.21 
NPK ( B ) 1.82  3.01 
Micronutrients ( C ) 1.95  2.16 
A X B NS  5.21 
A X C 2.86  NS 
BX C 2.86  4.33 
A X B X C 2.86  7.49 
   

Plant dry weight was statistically increased as NPK 
rates was increased in both seasons (Tables 5). The highest 
rates of NPK (100+45+36 kg NPK/fed) resulted in the 
greatest values of dry weight/plant, while the control 
treatment recorded the smallest dry weight/plant, in both 
seasons. These results are in coincides with those reported 
by Barakat et al. (2004), El-beheidi et aL., (2004), Shaheen 
et al., (2011), Rizk et al., (2012). 

Plant dry weight was statistically increased as 
micronutrients application was increased in both seasons 
(Table 5). Foliar spraying twice with micronutrients gave 
the maximum dry weight/plant, while the control treatment 
gave the minimum dry weight/plant in both seasons. These 
results are in line with those obtained by Kirkby and 
Römheld (2004) and El-mansi and Sharf El-dien (2005).  

The double interaction between planting date and 
NPK rates appeared statistical effect on plant dry weight in 
second season only, while the interaction between planting 
date and micronutrients had a statistical effect in the first 
season only.The double interaction between NPK rates and 
micronutrients, and the triple interaction between the three 
factors appeared statistical effect on plant dry weight in 
both seasons.  

B- Days to bulb maturity:  
Results presented in Table (6) indicate that the effect 

of planting dates on days to bulb maturity was significant in 
both seasons. Planting on 1st September and 15th September 
by sets took longest time to mature, while planting on 15th 
August took shortest time to mature, in both seasons. These 
results are mainly attributed to low average temperature in 
late transplanting date during the growth season, reflected 
increases in plants growth and continues growing which 
resulted in good canopy able to enhance neck diameter and 
delayed on maturity. Similar results were obtained by 
Khokhar (2008), in contrary Singh and Singh (2003) found 
that planted on 11th September recorded the lowest values of 
number of days to bulb maturity.  

Number of days to maturity significantly increased 
as levels of NPK increased in both seasons (Table 6). The 
longest time to mature were obtained by applications of the 
highest rates of NPK (100+45+36 kg NPK /fed) in both 
seasons. While, the shortest time to mature resulted from 
the control treatment in both seasons. These results are 
mainly attributed to the fact that application of high rates of 
NPK during the growth season increased plants growth and 
produced good canopy which enhanced neck diameter and 



Mohamed, A. G.
 
et al. 

1036 

delayed the days to maturity. These results were in 
agreement with that found by Brewester (1994) and 
Sorensen and Grevsen (2010) who reported that too much 
nitrogen promoted excessive vegetative growth and 
delayed maturity. These results are conformity with the 
findings of Mohamed and Hemida (2004) who found that 
excessive N (120 kg/fed.) caused a reduction in yield and 
delayed the maturity. 

Number of days to bulb maturity significantly 
increased as micronutrients rates increased in both seasons 
(Table 6). The longest time to bulb mature obtained under 
spraying twice with micro elements in the both seasons, 
while the shortest time to maturity were reported from the 
control of micronutrients foliar application in both seasons.  

The double interaction among planting date and 
NPK rates, and between NPK rates and micronutrients 

fertilization and the triple interaction between the three 
factors exhibited significant effect on days to maturity, in 
the first season only, while the interaction between planting 
date and micronutrients treatments appeared significant 
effect in both seasons. The longest time to bulb mature 
were resulted by planting on 1st September with 
fertilizating with the highest rates of NPK (100+45+36 kg 
NPK/fed.) and spraying twice with micronutrients in the 
first season; and by planting on 15th September with 
fertilizing with the highest rates of NPK (100+45+36 kg 
NPK/fed.) and spraying twice with micro elements in the 
second season. On the other side, the shortest time to bulb 
mature were observed under planting date of 15th August, 
adding of 50+15+12 kg NPK/fed. and control 
micronutrients treatment in both seasons. 

 

Table 6. Effect of planting date, NPK rates and micronutrients foliar spraying on days to maturity of onion grown 
from sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Micronutrients Treatments Mean Micronutrients treatments Mean Cont. Once Twice Cont. Once Twice 

15th Aug. 

Control 124.67 128.00 130.33 127.67 126.67 127.00 129.33 127.44 
50+15+12kg NPK/fed. 124.33 126.33 131.33 127.33 124.67 126.67 131.33 127.56 
75+30+24 kgNPK/fed. 127.00 128.00 126.00 127.00 126.33 128.00 127.67 127.33 
100+45+36kgNPK/fed 126.00 127.33 130.67 128.00 127.33 130.00 133.00 130.11 

Mean 125.50 127.42 129.58 127.50 126.25 127.92 130.33 128.17 

1st Sep. 

Control 131.33 136.33 141.00 136.22 127.00 128.67 132.00 129.22 
50+15+12kg NPK/fed. 136.67 140.67 130.33 135.89 132.00 134.33 128.33 131.56 
75+30+24 kgNPK/fed. 137.33 139.67 133.00 136.67 130.00 132.67 128.33 130.33 
100+45+36kgNPK/fed 139.67 136.33 142.00 140.33 134.67 132.33 133.67 133.56 

Mean 136.25 138.25 137.33 137.28 130.92 132.00 130.58 131.17 

15th Sep. 

Control 125.33 129.00 129.00 127.78 131.00 132.67 136.00 133.22 
50+15+12kg NPK/fed. 129.33 130.00 133.33 130.89 130.67 133.00 138.00 133.89 
75+30+24 kgNPK/fed. 129.00 132.33 133.33 131.56 131.00 137.00 139.67 135.89 
100+45+36kgNPK/fed 131.33 132.67 136.67 133.56 134.33 135.33 141.60 137.22 

Mean 128.75 131.00 133.08 130.94 131.75 134.50 138.92 135.06 

Fert. 
Means 

Control 127.11 131.11 133.44 130.56 128.22 129.44 132.44 130.04 
50+15+12kg NPK/fed. 130.11 132.33 131.67 131.37 129.11 131.33 132.56 131.00 
75+30+24 kgNPK/fed. 131.11 133.33 130.78 131.74 129.11 132.56 131.89 131.19 

 100+45+36kgNPK/fed 132.11 132.11 137.44 133.97 132.11 132.56 136.22 133.63 
Micronutrients means 130.17 132.22 135.33  129.64 131.47 134.28  
LSD at 0.05 level of significance 
Date ( A ) 2.96  3.02 
NPK ( B ) 1.08  1.32 
Micronutrients  ( C ) 1.87  1.33 
A X B 1.08  NS 
A X C 1.88  2.28 
BX C 2.17  NS 
A X B X C 3.76  NS 
 

C. Total bulb yield and its components: 
1. Total bulbs yield (t/fed.):     

The presented results in Table (7) revealed that 
there is a significant difference on total bulbs yield from 
planting dates in both seasons. The maximum total bulbs 
yield were recorded from planting on 15th September, 
while the minimum values were recorded from planting on 
15th August, in both seasons. These results are mainly due 
to low average temperature in late transplanting date 
during the growth season, reflected increases in plants 
growth and resulted in good canopy able to enhance 
photosynthesis, hence increased dry matter accumulation 
and in turn increased total bulbs yield/fed. These results are 
supported by those of Dumitrecu and Radoi (1984) and 
Shalaby et al. (1991). 

The total bulbs yield significantly increased as NPK 
rates increased in both seasons (Table 7). The highest total 
bulbs yield were produced from the highest rates of NPK 
(100+45+36 kg NPK/fed), while the lowest total bulbs 
yield were obtained from the control treatment, in both 
seasons. These results may be attributed to that the increase 
in the application of mineral fertilizers increased plant 
height, number of leaves/plant and fresh weight/plant, 
which resulted in an increase in total bulb yield. These 
results are in agreement with those obtained by Yadave et 
al., (2002), George et al., (2007), Morsy et al., (2012) and 
Kandil et al., (2013) and Esawy et al., (2015). 

The total bulbs yield was significantly increased by 
increasing micronutrients application in both seasons 
(Table 7). The greatest values of total bulbs yield were 
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obtained from twice micronutrients application, while the 
smallest total bulbs yield were obtained from the control 
treatment, in both seasons. These findings are in harmony 
with those obtained by Metwally (2002) Chattopadhyay 
and Mukhopadhyay (2004), Rastegar and Ganjehie (2009) 
and Mousavi et al., (2013) who concluded that onion total 
yield significantly increased by increasing micronutrients 
applications. The effective role of microelements on total 

yield might be due to its effect on some physiological and 
chemical processes in plant, which influenced cell 
enlargement and consequently plant growth, which is 
reflected on total yield of onion. These results are in close 
agreement with findings of Singh and Tiwari (1995), 
Sliman et al., (1999), Khan et al., (2007), Kurtz and Ernani 
(2010), Abd El-Samad et al., (2011) and Trivedi and 
Dhumal (2013).  

   

Table 7. Effect of planting date, NPK rates and micronutrients foliar spraying on total bulbs yields (ton/fed.) of 
onion grown from sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Spraying with microelements Mean Spraying with microelements Mean 
Cont. Once Twice Cont. Once Twice 

15th Aug. 

Control 5.69 6.15 9.00 6.95 6.13 9.17 10.00 8.433 
50+15+12kg NPK/fed. 7.09 9.29 9.79 8.73 9.667 10.03 11.10 10.27 
75+30+24 kgNPK/fed. 8.93 10.48 11.00 10.13 11.37 11.33 12.20 11.63 
100+45+36kgNPK/fed 9.40 11.51 11.69 10.87 12.47 12.97 13.17 12.87 

Mean 7.78 9.36 10.37 9.17 9.91 10.88 11.62 10.80 

1st Sep. 

Control 8.77 9.31 10.47 9.52 10.53 10.60 10.10 10.41 
50+15+12kg NPK/fed. 8.56 10.37 9.927 9.62 11.50 11.90 11.40 11.60 
75+30+24 kgNPK/fed. 10.48 11.51 10.59 10.86 12.30 12.03 12.57 12.30 
100+45+36kgNPK/fed 10.04 11.32 11.30 10.89 13.03 11.33 10.37 11.58 

Mean 9.46 10.63 10.57 10.22 11.84 11.47 11.11 11.47 

15th Sep. 

Control 8.57 8.28 10.88 9.24 12.03 9.50 10.20 10.58 
50+15+12kg NPK/fed. 11.61 10.39 12.47 11.49 12.20 11.67 13.37 12.41 
75+30+24 kgNPK/fed. 12.15 11.33 11.20 11.56 13.27 12.90 13.30 13.16 
100+45+36kgNPK/fed 12.52 12.46 12.70 12.69 13.50 12.93 13.77 13.40 

Mean 11.21 10.72 11.81 11.25 12.75 11.75 12.66 12.39 

Fert. 
Means 

Control 7.66 7.92 10.12 8.57 9.567 9.756 10.10 9.81 
50+15+12kg NPK/fed. 9.09 10.02 10.73 9.95 11.12 11.20 11.96 11.43 
75+30+24 kgNPK/fed. 10.52 11.11 10.93 10.85 12.31 12.09 12.69 12.36 

 100+45+36kgNPK/fed 10.65 11.90 11.89 11.48 13.00 12.41 12.43 12.62 
Micronutrients means 9.48 10.23 10.92  11.05 11.36 11.79  
LSD at 0.05 level of significance 
Dates ( A ) 0.89  0.56 
NPK ( B ) 0.49  0.43 
Micronutrients ( C ) 0.43  0.75 
A X B 0.84  NS 
A X C 0.74  0.68 
BX C 0.85  NS 
A X B X C NS  1.36 

 

The results presented in Table (7) clear that the 
double interaction among planting dates, NPK rates and 
between NPK rates and micronutrients treatments had 
significant effect on total bulbs yield in the first season only, 
while the interaction between planting dates and 
micronutrients treatments had significant effect in both 
seasons. The triple interaction between three factors had a 
significant effect in the second season only. The highest total 
bulbs yield was obtained by planting on 15th September, 
adding higher rate of NPK (100+45+36 kg NPK /fed.) and 
spraying twice with micro elements, while the lowest total 
bulbs yield was obtained by planting on 15th August, control 
of NPK rates and the control of micronutrients in both 
seasons. It was concluded that the late sowing date and 
application of high doses of NPK and micro nutrients 
promoted plant growth and accumulation of dry matter thus, 
high yields have been obtained. These results are in coincide 
with those obtained by Al Abdulsalam and Hamaiel (2004). 
2. Single bulbs yield (t/fed.): 

The effect of planting dates on single bulb yield 
was significant in both seasons (Table 8). The greatest bulb 
yield (4.69 and 5.20 t/fed.) were obtained by planting on 
15th September and 1st September in the first and second 
seasons, respectively. While the smallest values (3.43 and 

3.62 t/fed.) were obtained by planting on 15th August, in 
the first and second seasons, respectively. These results 
mainly attributed to decreasing of bolting% and doubling% 
under early planting date as compared to late planting date 
as the results of increasing the temperature in the beginning 
of the season, which is unfavorable for these two 
phenomenons. Similar results were obtained by Shalaby et 
al., (1991) and El-Gamili and Abd El-Hadi (1996). 

Single bulbs yield was insignificantly affected by 
NPK rates in both seasons (Table 8). The maximum single 
bulb yield were obtained from the highest rates of NPK 
fertilizers (100+45+36 kg NPK /fed NPK) in the first 
season and at rate of 50+15+12 kg NPK /fed. in the second 
season. The minimum single bulb yield were observed 
from the control NPK in both seasons.  

Micronutrients application had insignificant effect 
on single bulb yield in both seasons. The highest single 
bulb yield were obtained from spraying twice with micro 
elements, while the lowest single bulb yield were obtained 
from the control treatment in both seasons. 

The different interactions between three factors had 
insignificant effect on single bulb yield in both seasons, 
except the interaction between planting date and NPK rates 
in the second season (Table 8).  
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Table 8. Effect of planting date, NPK rates and micronutrients foliar spraying on single bulb yield (ton/fed.) of 
onion sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Micronutrients treatments Mean Micronutrients treatments Mean cont. Once Twice Cont. Once Twice 

15th Aug. 

Control 3.40 3.47 3.63 3.50 3.34 3.28 3.48 3.37 
50+15+12kg NPK/fed. 3.03 3.63 3.53 3.40 4.22 4.08 3.77 4.02 
75+30+24 kgNPK/fed. 3.40 3.30 3.40 3.37 3.00 3.33 3.58 3.30 
100+45+36kgNPK/fed 3.33 3.60 3.43 3.46 4.30 3.07 3.97 3.78 

Mean 3.29 3.50 3.50 3.43 3.72 3.44 3.70 3.62 

1st 
Sep. 

Control 4.37 4.60 4.50 4.49 4.63 5.32 4.80 4.92 
50+15+12kg NPK/fed. 4.33 4.63 3.97 4.31 4.73 5.07 4.98 4.93 
75+30+24 kgNPK/fed. 4.53 4.13 4.37 4.34 5.48 5.72 5.42 5.54 
100+45+36kgNPK/fed 4.60 4.40 3.90 4.30 5.14 5.19 5.90 5.41 

Mean 4.46 4.44 4.18 4.36 4.99 5.32 5.28 5.20 

15th Sep. 

Control 4.67 4.77 4.77 4.73 4.55 4.19 5.44 4.73 
50+15+12kg NPK/fed. 4.20 4.37 4.80 4.46 5.50 5.91 5.17 5.53 
75+30+24 kgNPK/fed. 4.53 3.97 5.07 4.52 4.27 5.82 4.46 4.85 
100+45+36kgNPK/fed 4.70 5.30 5.17 5.06 4.36 4.53 4.77 4.55 

Mean 4.53 4.60 4.95 4.69 4.67 5.11 4.96 4.91 

Fert. 
Means 

Control 4.14 4.28 4.30 4.24 4.17 4.26 4.57 4.34 
50+15+12kg NPK/fed. 3.86 4.21 4.10 4.06 4.82 5.02 4.64 4.83 
75+30+24 kgNPK/fed. 4.16 3.80 4.28 4.08 4.25 4.96 4.49 4.56 
100+45+36kgNPK/fed 4.21 4.43 4.17 4.27 4.60 4.26 4.88 4.58 

Micronutrients means 4.09 4.18 4.21  4.46 4.63 4.65  
LSD at 0.05 level of significance 
Dates ( A ) 0.17  0.73 
NPK ( B ) NS  NS 
Micronutrients ( C ) NS  NS 
A X B NS  0.63 
A X C NS  NS 
BX C NS  NS 
A X B X C NS  NS 
 

3. Bolters percentage: 
Results presented in Table (9) showed that the effect 

of planting dates on bolters % was significant in both seasons. 
Planting on 15th September resulted in the greatest percentage 
of bolters, while planting on 15th August resulted in the 
smallest values, in both seasons. It was found that bolting 
percentage tended to increase with late planting of sets. This 

results may be attributed to that the plants which planted late 
in the season exposed to long periods at cool temperature 
before they start to bulb and this induced vernalization for 
bulbs, which resulted in the highest percentage of bolting 
bulbs. Similar results were obtained by Farghali et al., (1991), 
Shalaby et al., (1991) and Christopher (2003).  

Table 9. Effect of planting date, NPK rates and micronutrients foliar spraying on bolters percentage of onion 
grown from sets in 2013/2014 and 2014/2015 seasons.  

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Spraying with microelements Mean Spraying with microelements Mean 
Cont. Once Twice contr. Once Twice  

15th Aug. 
Control 3.53 5.11 3.50 4.05 4.70 3.60 6.43 4.91 

50+15+12kg NPK/fed. 4.60 4.27 2.98 4.26 5.00 5.40 3.20 5.53 
75+30+24 kgNPK/fed. 6.82 4.56 6.43 5.94 3.87 4.10 4.53 4.17 
100+45+36kgNPK/fed 9.71 5.57 7.36 7.55 3.80 8.73 6.80 6.44 

Mean 6.17 4.88 5.31 5.37 5.09 5.46 5.24 5.26 

1st Sep. 
Control 6.79 4.31 8.07 6.30 5.87 6.07 7.67 6.53 

50+15+12kg NPK/fed. 5.45 6.55 7.46 6.48 7.47 8.17 8.57 8.07 
75+30+24 kgNPK/fed. 7.85 8.32 7.81 6.66 7.63 9.07 8.87 8.52 
100+45+36kgNPK/fed 8.19 8.24 7.72 8.72 8.03 7.83 9.00 8.52 

Mean 6.07 7.36 7.76 7.06 7.25 7.78 7.80 7.91 

15th Sep. 
Control 6.20 8.37 9.13 7.90 8.53 8.33 8.77 8.51 

50+15+12kg NPK/fed. 7.41 9.17 9.24 8.60 8.33 8.70 9.67 8.90 
75+30+24 kgNPK/fed. 7.16 9.21 9.10 7.49 9.00 8.43 9.57 9.00 
100+45+36kgNPK/fed 7.66 9.20 9.63 6.49 9.40 7.83 9.77 8.90 

Mean 7.11 7.99 7.77 7.62 8.82 8.30 9.37 8.83 

Fert. 
Mean 

Control 5.51 5.93 6.90 6.11 6.37 5.97 7.62 6.65 
50+15+12kg NPK/fed. 5.82 6.66 6.56 6.35 7.93 7.42 7.14 7.50 
75+30+24 kgNPK/fed. 5.94 7.36 6.78 6.70 6.83 7.20 7.66 7.23 

 100+45+36kgNPK/fed 8.52 7.00 7.24 7.59 7.08 8.13 8.66 7.96 
Micronutrients means 6.45 6.74 6.95  7.05 7.18 8.77  
LSD at 0.05 level of significance 
Dates ( A ) 1.39  0.40 
NPK ( B ) 0.74  0.60 
Micronutrients ( C ) NS  1.05 
A X B 1.29  0.54 
A X C NS  NS 
BX C NS  1.08 
A X B X C NS  1.88 
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Bolters % statisticaly increased as NPK rates 
increased in both seasons (Table 9). The highest bolters 
percentage were observed by applying the highest rates of 
NPK (100+45+36 kg NPK /fed), while the lowest bolter 
percentage were observed by control treatment, in both 
seasons. Similar results were found by Mohamed and 
Hemida (2004) and Abdissa et al (2011). 

Micronutrients application had a significant effect 
on bolters percentage in the second season only (Table 9). 
The highest values of bolters percentage were obtained 
from spraying twice with micro elements application, 
while the lowest values were obtained from control 
treatment in both seasons. 

Results presented in Table (9) revealed that the 
double interaction among planting date, NPK rates had a 
statistical effect on bolters% in both seasons, while the 

interaction between NPK rates and micronutrients and 
between the three factors had a statistical effect in the 
second season only. The greatest bolters percentage were 
obtained from planting on 15th September with higher rates 
of NPK (100+45+36 kg NPK/fed.) and twice 
micronutrients foliar application, while the smallest bolters 
percentage were obtained by planting on 15th Agust with  
application of 50+15+12 kg NPK /fed. and twice 
micronutrients foliar application, in both seasons. 
4. Double bulbs percentage: 

The effect of planting dates on double bulb% was 
significant in both seasons (Table 10). The highest 
percentages of double bulbs were resulted from planting on 
15th September, while the lowest percentages were 
obtained by planting on 15th August, in both seasons.  

 

Table 10. Effect of planting date, NPK rates and micronutrients foliar spraying on double bulbs percentage of 
onion grown from sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Date 
NPK  
rates 

Micronutrients treatments 
Mean 

Micronutrients treatments 
Mean 

Cont. Once Twice contr. Once Twice 

15th Aug. 

Control 34.33 30.17 38.04 34.18 30.20 37.73 41.33 37.24 
50+15+12kg NPK/fed. 48.33 30.94 40.97 42.41 37.30 33.73 41.27 33.80 
75+30+24 kgNPK/fed. 32.79 40.08 36.98 36.61 42.67 41.67 34.30 39.5 
100+45+36kgNPK/fed 42.64 39.74 38.93 37.43 36.03 40.40 42.62 39.69 

Mean 39.77 32.73 41.22 37.91 34.05 38.13 39.91 37.37 

1st Sep. 

Control 38.22 36.81 43.26 39.43 42.27 39.17 39.00 40.18 
50+15+12kg NPK/fed. 30.05 35.35 40.04 35.15 42.82 44.27 36.87 41.36 
75+30+24 kgNPK/fed. 34.34 45.98 48.30 42.87 41.77 41.53 36.30 39.87 
100+45+36kgNPK/fed 39.51 46.00 47.27 44.29 45.62 36.13 42.70 41.83 

Mean 35.53 41.03 44.74 40.43 42.15 40.30 38.97 40.81 

15th Sep. 

Control 38.14 37.77 42.43 39.45 42.00 42.77 42.63 42.80 
50+15+12kg NPK/fed. 37.41 45.51 45.28 42.93 41.00 40.30 44.10 41.80 
75+30+24 kgNPK/fed. 38.39 44.78 44.12 42.43 42.53 42.37 44.80 43.90 
100+45+36kgNPK/fed 37.14 46.18 45.59 42.30 42.27 41.87 45.50 43.24 

Mean 37.75 43.58 43.86 41.73 42.47 42.08 44.26 42.93 

Fert. 
mean 

Control 37.90 34.92 41.24 37.69 38.52 39.89 40.99 38.80 
50+15+12kg NPK/fed. 38.60 37.27 45.43 40.23 37.04 39.13 40.78 39.99 
75+30+24 kgNPK/fed. 35.13 42.64 42.13 40.63 42.33 42.19 38.89 41.10 
100+45+36kgNPK/fed 40.64 40.64 43.40 41.25 41.68 39.47 43.61 41.59 

Micronutrients means 37.68 39.12 42.28  39.89 40.17 41.04  
LSD at 0.05 level of significance 
Dates ( A ) 2.79  1.50 
NPK ( B ) 2.97  2.18 
Micronutrients ( C ) 3.45  NS 
A X B 2.19  NS 
A X C 2.86  2.24 
BX C 2.86  2.58 
A X B X C 7.59  4.48 

 

Double bulbs percentage significantly increased as 
NPK rates increased in both seasons (Table 10). The 
highest NPK rates (100+45+36 kg NPK /fed) appeared the 
highest percentages of double bulbs, while the control 
treatment appeared the lowest percentages, in both seasons. 
These results are in agreeement with those reported by 
May et al. (2007) and Al-Fraihat (2009). 

Micronutrients foliar application had a statistical 
effect on double bulbs% in the first season only (Table 10). 
The highest percentages of double bulbs were resulted 
from twice micronutrient foliar application, while the 

lowest percentages were resulted from the control 
treatment, in both seasons. 

Results presented in Table (10) showed that the 
double and triple interactions among planting date, NPK rates 
and micronutrients foliar spraying had a statistical effect on 
double bulbs% in both seasons, except for the interaction 
between planting date and NPK rates in the second season.  
D. Bulb quality: 
1. Bulb diameter (cm): 

Planting dates had a significant effect on bulb 
diameter in both seasons (Table 11). The maximum bulb 
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diameter was recorded by planting on 15th September, while 
the minimum bulb diameter were recorded by planting on 
15th August, in both seasons. Late planting produced larger 
bulbs than the early planted plants. Plant that produced 
smaller bulb may be explained by the fact that these plants 
did not receive a long cool growing period, which is 
essential for proper development for the bulbs. 

The bulb diameter increased significantly as NPK 
rates was increased in both seasons (Table 11). The highest 
bulb diameter were obtained at the highest macro fertilizers 
rates (100+45+36 NPK kg/fed) NPK in both seasons, while 
the lowest values were resulted from control treatment in 
both seasons. These results might be due to that applying 
nitrogen plus phosphorus improving the vegetative growth 
and accelerating the photosynthesis in storage organs of 

bulbs which resulting in an increase in diameter of the bulb. 
These results are in coincides with those of Poornima 
(2007), and Abdissa et al. (2011), Soleymani and 
Shahrajabian (2012) and Shah Saud et al. (2013). 

Micro element application had insignificant effect on 
bulb diameter in both seasons (Table 11). The maximum 
values of bulb diameter were obtained from twice micro 
elements application, while the minimum values were 
obtained from the control treatment, in both seasons. 

Results presented in Table (11) stated that the 
different interactions between the three factors had a 
significant effect on bulb diameter in both seasons, except 
for these between planting date and micronutrients 
spraying in the second season, and between NPK rates and 
micronutrients spraying in the first season.  

 

Table 11. Effect of planting date, NPK rates and micronutrients foliar spraying on bulb diameter (cm) of onion 
grown from sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Date 
NPK  
rates 

Micronutrients treatments 
Mean 

Micronutrients Treatments 
Mean 

Cont. Once Twice Cont. Once Twice 

15th 
Aug. 

Control 5.64 5.88 6.20 5.91 5.81 6.33 6.33 6.16 
50+15+12kg NPK/fed. 6.41 6.65 6.41 6.49 6.72 6.65 6.54 6.64 
75+30+24 kgNPK/fed. 6.75 6.85 6.79 6.80 6.51 6.93 6.79 6.74 
100+45+36kgNPK/fed 7.46 7.11 7.32 7.29 7.11 6.93 7.07 7.04 

Mean 6.56 6.63 6.68 6.63 6.54 6.71 6.69 6.65 

1st Sep. 

Control 6.65 6.37 6.23 6.42 6.20 6.33 6.65 6.39 
50+15+12kg NPK/fed. 6.51 6.62 6.33 6.49 6.93 6.90 6.83 6.89 
75+30+24 kgNPK/fed. 7.07 6.75 6.62 6.81 7.04 6.72 7.04 6.93 
100+45+36kgNPK/fed 7.07 7.11 7.28 7.15 7.07 7.14 6.72 6.97 

Mean 6.83 6.71 6.62 6.72 6.80 6.77 6.80 6.75 

15th Sep. 

Control 6.33 6.41 6.12 6.29 6.51 6.75 6.44 6.57 
50+15+12kg NPK/fed. 6.62 6.75 6.86 6.74 6.86 6.79 6.51 6.72 
75+30+24 kgNPK/fed. 6.72 6.79 6.83 6.78 7.14 6.65 6.79 6.86 
100+45+36kgNPK/fed 7.25 7.42 7.35 7.34 6.83 7.28 7.25 7.12 

Mean 6.62 6.85 6.79 6.78 6.84 6.87 6.75 6.81 

Fert. 
Mean 

Control 6.21 6.22 6.18 6.21 6.17 6.48 6.48 6.37 
50+15+12kg NPK/fed. 6.51 6.68 6.53 6.57 6.84 6.78 6.63 6.75 
75+30+24 kgNPK/fed. 6.85 6.80 6.74 6.79 6.90 6.76 6.87 6.85 
100+45+36kgNPK/fed 7.26 7.21 7.32 7.27 7.00 7.39 7.50 7.05 

Micronutrients means 6.50 6.73 6.91  6.73 7.01 7.12  
LSD at 0.05 level of significance 
Dates ( A ) 0.11  0.13 
NPK ( B ) 0.11  0.11 
Micronutrients ( C ) NS  NS 
A X B 0.20  0.19 
A X C 0.15  NS 
BX C NS  0.22 
A X B X C 0.29  0.38 
 

2. Total soluble solids percentage (T.S.S %): 
Total soluble solids percentage of onion was 

significantly affected by planting date in the first season 
only (Table 12). Planting on 15th September showed the 
highest percentage of T.S.S, while planting on 15th 
Augustus and 1st September produced the lowest 
percentage in both seasons.  

Total soluble solids percentage were significantly 
decreased as NPK rates increased in both seasons. As the 
control (without NPK) resulted in largest percentage of total 
soluble solids% in both seasons. The lowest percentages of 
TSS% were obtained from adding higher rates of NPK in 

both seasons. The decrease in TSS percentage in onion bulb 
with the increase in nitrogen supply might be attributed to 
the increase in moisture contents in cells of fertilized plants. 
These findings are supported by those obtained by Zahran 
and Abdoh (1998), Al-Fraihat (2009), Nabi et al., (2010), 
and Shafeek et al., (2013). 

Total soluble solids% was significantly increased 
as micronutrients foliar application rates increased in 
both seasons (Table 12). Spraying micronutrients twice 
showed the highest percentages of T.S.S, while the 
control treatment showed the lowest percentages, in 
both seasons. The results showed high percentages of 
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T.S.S by spraying with micronutrients may be 
interpreted that Fe, Mn and Zn improved photosynthesis 
process and consequently may enhanced carbohydrates 
synthesis, and such product constitute the largest part of 
dry weight. These findings are in harmony with those 
obtained by Khalil et al., (1988), Singh and Tiwari 
(1995), El-mansi and Sharf El-dien (2005), Manna 
(2013) and Rafie et al., (2017). 

 Results presented in Table (12) revealed that the 
interaction between planting date and NPK rates, and 
the interaction between planting date and micronutrients 
foliar spraying had a significant effect on TSS% in the 
second season only, while the interaction between NPK 
rates, and micronutrients spraying and the triple 
interactions between the three factors had a significant 
effect in the first season only.  

 

 

Table 12. Effect of planting date, NPK rates and micronutrients foliar spraying on T.S.S% of onion grown from 
sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates 
NPK  
rates 

Micronutrients treatments 
Mean 

Micronutrients treatments 
Mean 

Cont. Once Twice Cont. Once Twice 

15th Aug. 

Control 15.47 12.97 12.97 13.80 14.93 16.67 17.40 16.33 
50+15+12kg NPK/fed. 12.27 12.90 13.47 12.88 14.03 14.27 16.10 14.83 
75+30+24 kgNPK/fed. 12.43 12.93 12.43 12.93 14.60 15.10 16.57 15.2 
100+45+36kgNPK/fed 11.53 12.30 12.87 12.33 14.97 14.50 15.90 15.12 

Mean 12.92 12.78 13.18 12.96 14.63 15.16 16.49 15.43 

1st Sep. 

Control 12.63 12.70 14.10 13.48 11.97 14.30 15.87 14.04 
50+15+12kg NPK/fed. 12.57 14.57 13.70 13.61 13.67 15.87 15.47 15.00 
75+30+24 kgNPK/fed. 14.20 14.93 14.63 1.59 13.67 16.67 16.13 15.49 
100+45+36kgNPK/fed 12.02 12.73 12.87 12.88 11.27 14.03 14.13 13.48 

Mean 13.11 13.98 13.83 13.64 13.89 15.22 15.40 14.50 

15th Sep. 

Control 16.40 14.70 15.83 15.64 16.20 17.77 18.57 17.51 
50+15+12kg NPK/fed. 13.17 14.00 15.63 14.27 15.20 16.93 16.07 16.07 
75+30+24 kgNPK/fed. 13.70 15.17 14.50 14.46 15.02 15.87 17.10 16.00 
100+45+36kgNPK/fed 13.87 14.90 13.60 14.12 12.27 14.03 14.13 13.49 

Mean 14.28 14.69 14.89 14.62 14.68 16.15 16.47 15.76 

Fert. 
Means 

Control 14.83 13.79 14.20 14.21 14.27 16.24 17.28 15.96 
50+15+12kg NPK/fed. 12.67 13.82 14.27 13.59 14.20 15.72 15.88 15.30 
75+30+24 kgNPK/fed. 13.44 14.34 14.19 13.99 14.43 15.88 16.60 15.64 

 100+45+36kgNPK/fed 12.81 13.31 13.11 13.08 13.17 14.19 14.72 14.03 
Micronutrients means 13.43 13.82 13.97  14.07 15.51 16.12  
LSD at 0.05 level of significance 
Dates ( A ) 0.34  NS 
NPK ( B ) 0.63  0.56 
Micronutrients ( C ) 0.90  0.98 
A X B NS  0.47 
A X C NS  0.81 
BX C 0.96  NS 
A X B X C 1.65  NS 

 

3. Dry matter percentage (D.M. %): 
  Planting dates exerted insignificant effect on 
dry matter percentage in both seasons (Table 13). 
However, planting on 15th August showed the highest 
dry matter % in both seasons, while planting on 1st 
September and 15th September produced the lowest dry 
matter percentage in the first and second seasons, 
respectively. 

Dry matter percentage significantly increased as 
NPK rates increased in both seasons. Application of 
high rates of NPK (100+45+36 kg NPK/fed.) resulted in 
the highest percentage of dry matter, while the control 
treatment gave the lowest percentage in both seasons.  

Dry matter percentage significantly increased as 
micronutrients foliar application rates increased in both 
seasons (Table 13). The highest percentages of dry 
matter were obtained by spraying twice with 

micronutrients, while the lowest dry matter percentage 
were obtained from the control treatment, in both 
seasons. The high percenages of dry matter under 
spraying with micronutrients may be interpreted that Fe, 
Mn and Zn improved photosynthesis process and 
consequently may enhanced carbohydrates synthesis, 
and such product constitute the largest part of dry 
weight. Similar results were found by Manna (2013). 

Results presented in Table (13) revealed that the 
double and triple interactions among planting date, NPK 
rates and micronutrients spraying had insignificant 
effect on dry matter percentage in the both seasons.  

From the results of this experiment, It could be 
recommended that planting on 15th September, 
fertilizing with 100+45+36 NPK kg/fed. and spraying 
twice with microelements to achive maximum yield and 
yield components. 
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Table 13. Effect of planting date, NPK rates and micronutrients foliar spraying on percentage of dry mater of 
onion grown from sets in 2013/2014 and 2014/2015 seasons. 

Seasons 2013/2014 2014/2015 

Dates NPK  
rates 

Micronutrients treatments Mean Micronutrients Treatments Mean Cont. Once Twice Cont. Once Twice 

15th 
Aug. 

Control 10.21 15.03 14.16 13.13 10.23 12.46 12.70 12.13 
50+15+12kg NPK/fed. 10.75 12.43 14.51 12.56 10.59 12.42 14.05 12.35 
75+30+24 kgNPK/fed. 11.30 12.40 15.64 13.14 11.30 12.40 15.46 13.08 
100+45+36kgNPK/fed 12.91 15.32 18.34 15.52 12.91 15.31 17.16 15.13 

Mean 11.32 13.79 15.66 13.89 11.28 13.15 15.09 13.18 

1st Sep. 

Control 11.59 12.57 14.18 12.78 10.63 12.49 14.18 12.43 
50+15+12kg NPK/fed. 12.26 13.34 13.78 13.13 11.67 13.34 13.78 12.93 
75+30+24 kgNPK/fed. 10.85 12.90 15.67 13.14 10.85 12.90 14.90 12.88 
100+45+36kgNPK/fed 12.82 15.72 16.62 15.06 12.82 13.70 13.16 13.23 

Mean 11.88 13.63 15.07 13.53 11.49 13.11 14.01 12.87 

15th Sep. 

Control 10.96 13.20 14.64 12.93 10.96 12.58 12.56 12.03 
50+15+12kg NPK/fed. 10.39 14.70 15.27 13.46 10.40 13.54 14.02 12.65 
75+30+24 kgNPK/fed. 12.64 14.47 14.95 14.02 12.64 13.33 13.56 13.17 
100+45+36kgNPK/fed 13.80 14.40 15.99 14.73 12.80 13.98 13.99 13.59 

Mean 11.95 14.19 15.22 13.79 11.70 13.36 13.53 12.86 

Fert. 
Mean 

Control 10.92 13.60 14.33 12.95 10.61 12.51 13.48 12.20 
50+15+12kg NPK/fed. 11.13 13.49 14.52 13.05 10.89 13.10 13.95 12.65 
75+30+24 kgNPK/fed. 11.62 13.26 15.42 13.44 11.63 12.87 14.64 13.01 
100+45+36kgNPK/fed 13.18 15.14 16.99 15.10 12.85 14.33 14.77 13.98 

Micronutrients means 11.72 13.87 15.32  11.49 13.20 14.21  
LSD at 0.05 level of significance 
Dates ( A ) NS  NS 
NPK ( B ) 0.78  0.67 
Micronutrients ( C ) 0.84  0.66 
A X B NS  NS 
A X C NS  NS 
BX C NS  NS 
A X B X C NS  NS 
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  تاثير مواعيد الزراعة والتسميد على المحصول ومكوناته للبصل المنزرع من البصيDت
 1رفعت عDم مرعى و2، ابو المعارف محمد الضمرانى1عبد الناصر جمال محمد

  مركز البحوث الزراعية - معھد بحوث المحاصيل الحقلية  - قسم بحوث البصل1
 جامعة سوھاج –كلية الزراعة  –قسم الخضر 2
 

دراسة تأثير  . بھدف2014/2015،  2013/2014الموسمين  خwلت ھذه التجربة بالمزرعة البحثيه بمحطة البحوث الزراعية بشندويل ـ محافظة سوھاج اجري
لمنشقة مرتين فى تم استخدام تصميم القطع ا سوھاج. محافظة على المحصول ومكوناته فى البصل تحت ظروفبالعناصر الكبرى والصغرى   مواعيد الزراعة والتسميد

سبتمبر) والتسميد بالعناصر الكبرى فى القطع الشقية   15سبتمبر و 1اغسطس و15حيث تم وضع مواعيد الزراعه فى القطع الرئيسية (الزراعه فى  ،ثwث مكررات
كجم   36:45:100م/فدان، وكجم نيتروجين:فوسفور:بوتاسيو24:30:75كجم نيتروجين:فوسفور:بوتاسيوم/فدان، و 12:15:50(بدون تسميد ارضى، و

رش مرتين). ويمكن نيتروجين:فوسفور:بوتاسيوم/فدان)، فى حين تم وضع معامwت الرش بالعناصر الصغرى فى القطع تحت الشقية (بدون رش، والرش مرة واحدة، وال
والوزن الغض الى زيادة معنوية فى ارتفاع النبات، وعدد ا¢وراق /نبات ، ادت سبتمبر  15الزراعة فى  اشارت النتائج ان - 1 تلخيص أھم النتائج المتحصل عليھا فيما يلى:

التسميد بالمعدل العالى من  النتائج اناظھرت  - 2 ، فى كw الموسمين.، والمحصول الكلى لwبصال والحنبوط%، وا¢بصال المزدوجة%،والوزن الجاف للنباتللنبات
، والوزن الجاف للنبات، والمحصول الكلى والوزن الغض للنباتاعلى القيم من ارتفاع النبات، وعدد ا¢وراق بالنبات،  سجل عناصر النيتروجين والفوسفور والبوتاسيوم
اوضحت النتائج ان زيادة عدد  - 3 %، فى حين اظھرت معاملة الكونترول اقل القيم من ھذه الصفات، وذلك فى كw الموسمين. لwبصال والحنبوط%، وا¢بصال المزدوجة

، والمحصول الكلى لwبصال، ، والوزن الجاف للنباتوالوزن الغض للنباتمعنوية فى ارتفاع النبات، وعدد ا¢وراق /نبات،  حققت زيادةات الرش بالعناصر الصغرى مر
كجم  100:45:36بمعدل التسميد ، مع سبتمبر 15توصى ھذه الدراسة بزراعة البصيwت فى  - 4 فى حين اظھرت معاملة الكونترول اقل القيم، وذلك فى كw الموسمين.

  نيتروجين، فوسفور، بوتاسيوم/فدان مع الرش مرتين بالعناصر الصغرى.


