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ABSTRACT 
 
 This study was carried out during the two successive seasons 2009/2010 and 2010/2011 in horticultural 
farm, faculty of agriculture Al-Azhar University, Cairo, Egypt. The results show effects of planting method, 
planting date and there interactions on average plant height, number of leaves, stem length, stem diameter and 
hardness of onion cv Giza 6 and Giza 20. The highest plant was found with Giza 20 compared to Giza 6 in both 
seasons. Giza 20 cultivar significantly presented the highest plant height when compared with Giza 6 in the both 
seasons. Seedling method presented the highest plant height as recorded in the first and second seasons. 
Seedling on 15th September presented the highest significant value than planted by seed on 15th October. Finally, 
we concluded that the highest yield of onion plant was obtained from seeding on 15thSeptember. The proportion 
of large sets was highest (approximately 50%) with seeding on October. Seedling method was higher recorded 
than planting by seeds. Therefore be chosen to ensure that growth takes place under optimum temperatures (6 to 
20°C). 
 
Keywords:  Green Onion, productivity and quality, Export. 

 

Introduction 
 
 Onion (Allium cepa L.) is one of the most important vegetable crops worldwide and in Egypt. Onion ranks 
first in terms of area and production amongst the bulb crops in the world. Also, it is produced in a wide range of 
climatic conditions throughout the world. Due to the rapid increase in local consumption and world demand, we 
need to increase the productivity of onion bulbs to meet this demand (Mahadeen, 2008). 
 In Egypt onion (Allium cepa L.) is one of the most important crops on account of its value for local 
consumption and exportation commodity. Since great attention should be paid towards improving yield, keeping 
quality and maturation time (Kandil et al., 2013). Onion (Allium Cepa L.) also is one of the leading vegetable 
crops worldwide. In the Middle East, Onion is used as bulbs or harvested earlier and consumed as green leaves. 
It constitutes a major part of daily diet as it is included in almost all recipes (Goussous and Mohammad, 2009).  
Green onion is a perennial herb which belongs to genus Allium of the Alliaceae family and has been used as 
vegetables or spices worldwide for a long time. It is also called as scallion, welsh onion, spring onion, or 
Japanese bunching onion. Green onion is typically used in cooking in many countries such as Korea, Japan and 
China (Kim, 2010). 
 Onion is a biennial of the Alliacea family and cultivated for its edible portions of the bulb which have 
fleshy leaf bases and compact stem. Green and spring onions are eaten for their immature bulb and green 
foliage. Spring onion is a salad vegetable consumed worldwide and it is favorable because of its volatile flavors 
released during tissue disruption.  The onion is probably a native of Asia; perhaps India and Palestine are the 
places of its origin (Hussain et al., 2001). Major onion producers are China, India, and United State of America, 
Turkey, Japan and Spain (Ouzounidou et al., 2011). 
 As interests in the bioactive compounds of the plants of Allium species are increased recently, studies on 
their antimicrobial activity and antioxidant activity have been also increased (Song et al., 2002). The Allium 
species are usually known to have inhibiting activity against pathogenic bacteria, fungi, mycotoxins, and 
putretive bacteria (Beuchat, 2001). For example, antimicrobial activity of garlic, scallion, chives, onions, 
shallots, and onion extract has been studied, and inhibitory effect of Allium plants on the growth of Aspergillus 
species had been reported. 
 Green leaves of onion are an important exportable commodity in Egypt among onion exporting countries 
with ranks sixth after Holland (Agwah, 1982). The reduction of onion exports is likely due to the white rot 
disease beside it is due to reduction of the average yield per Fadden. Egypt produces 2,208,080 tons of green 
onions in 2012 with ranks 3rd among onion exporting countries (FAO, 2012). 



Middle East J. Agric. Res., 5(1): 37-44, 2016 
ISSN: 2077-4605 

 

38 

   Onion plant has a great economic importance and the second most important vegetable crop in the world 
(FAO, 2006). Onion plant is cultivated for ultimate uses as green and bulbs. Additionally, it has medicinal 
properties in the treatment and prevention a number of serious diseases (El-Awadi and Abd El Wahed, 2012). 
The aim of this study was: 
1- To study the effect of different planting dates on the performance of green onion yield and their quality in 
both green onion cultivar. 
2- To find out the best planting methods for green onion production and their quality in both green onion 
cultivar. 
3 – To produce the best green onion for outer exportation in both green onion cultivar. 
 

Materials and Methods 
 
 This study was carried out during the two successive seasons 2009-2010 and 2010-2011 in horticultural 
experimentation farm, faculty of agriculture Al-Azhar University, Cairo. The soil was sand clay and irrigated 
with surface irrigation system. Giza 6 and Giza 20 onion (Allium cepa L.) verities were used in the present 
investigation. The physical and chemical properties of experimentation soil and ambient temperature were 
showed in (Tables 1). 
 
Table 1: Some physical and chemical properties of the used soil during 2009/2010 and 2010/2011 seasons. 

Seasons Particle size distribution (%) Organic 
matter 
% 

E.C. 
(mm/cm3) 

pH Cations (meq/l) Anions (meq/l) 
Sand 
% 

Silt 
% 

Clay 
% 

Texture Ca++ Mg++ Na+ K+ HCO3
- Cl- SO4

-- 

2009/2010 66.07 10.62 24.19 
Sand 
clay 
loam 

0.93 0.59 7.53 0.52 0.37 0.89 0.14 0.48 1.02 0.44 

2010/2011 66.03 10.69 21.26 
Sand 
clay 
loam 

1.11 0.56 7.59 0.57 0.35 0.87 0.16 0.53 1.03 0.44 

 

 A split plot design with three replicates was used. The area of the plot was 12.8 m2 and consisted of 8 
ridges. Each row was 4 m long and 0.4 m wide and planting spaces was 10 cm. The experiment was divided into 
two main treatments as follow: 
• The effect of planting date on yield and quality of green onion: in this study each variety was shown in two 
planting dates which are: September 15 and October 15 in both seasons. 
• The effect of planting methods and dates on yield and quality of green onion:  in this study; two planting 
methods were examined which are: seed and transplanting methods. Each planting method was tested in two 
planting dates which mentioned above (i.e. September 15 and October 15).  
 
The collected samples were devoted to the following measurements: 
 Plant and stem heights (cm), Number of leaves per plant,Weight was recorded by digital balance, Stem 
diameter (cm) was recorded using Warnier caliper , Hardness (kg/cm) was measured in bulbs using pressure 
tester, Total sugars, Pungency (ppm) in bulb fresh weight was determined by modified method of Anthon and 
Barrett, (2003) and Average number of exportable plants 
 
Statistical analysis: 
 A split plot design was used and the collected data were statistically analyzed and means were compared 
by less significant difference (LSD) test according to Gomez and Gomez (1984). 
 

Results and Discussion 
 
Plant height (cm): 
 The results presented in Table (2) show effect of cultivar, planting method, planting date and there 
interactions on average plant height of onion (Allium cepa L.) during 2009/2010 and 2010/2011 seasons. Giza 
20 cultivar significantly presented the highest plant height when compared with Giza 6 in the both seasons; the 
recorded values were 70.26 and 70.57 cm for Giza 20 in the first and second seasons, respectively. But, Giza 6 
was presented only 65.81 and 70.15 in the first and second seasons, respectively. It noticed that the effect of 
planting method was significant in both. Seedling method presented the highest plant height as recorded 71.52 
and 71.34cm in the first and second seasons. Planting by seeds produced only 64.55 and 69.37 cm in the first 
and second seasons, respectively. These results agreed with Derawadan et al. (2002).  
 Plant height was significant in both seasons. Although there was no significant differences between 
planting Giza 6 by seedling on 15th September and 15th October these two interactions presented the highest 
values as recorded 74.76 and 72.58 for planting Giza 6 by seedling on 15th September and 15th October, 
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respectively. In this concern the lowest value was recorded by planting Giza 6 by seed on 15th September (55.60 
cm). With  regard to the second season, planting Giza 6 by seedling on 15th September presented the highest 
significant value as recorded 73.10 cm followed insignificantly by Giza 20 planted by seed on 15th October 
(72.34 cm), Giza 20 by seedling on 15th October (71.48) then Giza 6 by seedling on 15th October (71.42). These 
results agreed with (Rizk et al., 1996 and Adekpe et al., 2007). 
 
Table 2: Average plant height of two onion varieties as affected by sowing methods and sowing date in 2009/2010 and 

2010/2011 seasons. 

Varieties 
(V) 

Date 
2009/2010 season 2010/2011 season 

Methods (M) Mean 
 

Methods (M) 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 55.60 74.76 65.18 66.83 73.10 69.97 
15/10 60.29 72.58 66.44 69.22 71.42 70.32 

Mean 57.95 73.67 65.81 68.03 72.26 70.15 
 

Giza 20 
15/9 70.26 68.36 69.31 69.08 69.36 69.22 
15/10 72.04 70.37 71.20 72.34 71.48 71.91 

Mean 71.15 69.37 70.26 70.71 70.42 70.57 
Over all for 

methods 
15/9 62.93 71.56 67.25 67.96 71.23 69.60 
15/10 66.17 71.48 68.82 70.78 71.45 71.12 

Mean 64.55 71.52  69.37 71.34  
L.S.D. at (5%): 
Variety (V) *   * 
Method (M) *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  1.91   2.02 
(M× D)  1.91   2.02 
(V× M×D)  2.71                                         2.70 

 
Number of leaves: 
 Average number of leaves of onion is shown in Table (3).In both seasons there was a significant difference 
between the two studied cultivars. Giza 20 cultivar was higher than Giza 6 and significantly produced more 
leaves as recorded (6.67 and 6.29 leaves for Giza 20 and Giza 6, respectively). In contrast to the first season, in 
the second one, Giza 6 significantly presented the highest number of leaves when compared with Giza 20 (6.68 
and 6.25 for Giza 6 and Giza 20, respectively). These results mentioned before by Brewester et al. (1977). 
 
Table 3: Average number of leaves of two onion varieties as affected by sowing methods and sowing date in 2009/2010 and 2010/2011 
     seasons. 

Varieties Date 
2009/2010 season 2010/2011 season 

Methods Mean 
 

Methods 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 5.25 6.54 5.89 6.11 7.07 5.89 

15/10 6.50 6.88 6.69 6.24 7.31 6.21 
Mean 5.87 6.71 6.29 6.17 7.19 6.68 

 
Giza 20 

15/9 5.67 6.67 6.17 5.67 6.49 6.78 
15/10 7.14 7.20 7.17 6.19 6.64 6.97 

Mean 6.40 6.93 6.67 5.93 6.57 6.25 
Over all for 

methods 
15/9 5.46 6.60 6.03 5.89 6.78 6.33 

15/10 6.82 7.04 6.93 6.21 6.97 6.59 
Mean 6.14 6.82  6.05 6.88  

L.S.D. at (5%) : 
Variety (V) *   * 
Method (M) *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  N.S   N.S 
(M× D)  0.27   0.52 
(V× M×D)  N.S                                          N.S 

 
Stem length: 
 The results presented in Table (4) show average stem length of onion (Allium cepaL.) Giza 20 cultivar 
significantly presented the highest stem length when compared with Giza 6 in both seasons; the recorded values 
were 7.19 and 8.68 cm for Giza 20 in the first and second seasons, respectively. Giza 6 presented only 6.93 and 
8.22 cm in the first and second seasons, respectively.It can be noticed that the effect of planting method was 
significant in both studied seasons. Seedling method presented the highest stem length as recorded 7.61 and 8.48 
cm in the first and second seasons, respectively. These results agreed with (Coolong& Randle, 2003 & Abu-
Irmaileh, 2004). 
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Table 4: Average stem length of two onion varieties as affected by sowing methods and sowing date in 2009/2010 and 

2010/2011 seasons. 

Varieties Date 
2009/2010 season 2010/2011 season 

Methods Mean 
 

Methods 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 5.51 7.17 6.34 8.03 8.04 8.04 

15/10 7.29 7.75 7.52 8.33 8.48 8.41 
Mean 6.40 7.46 6.93 8.18 8.26 8.22 

 
Giza 20 

15/9 5.52 7.48 6.50 8.59 8.61 8.60 
15/10 7.75 8.02 7.89 8.75 8.77 8.76 

Mean 6.64 7.75 7.19 8.67 8.69 8.68 
Over all for 

methods 
15/9 5.52 7.33 6.42 8.31 8.33 8.32 

15/10 7.52 7.88 7.70 8.54 8.62 8.58 
Mean 6.52 7.61  8.43 8.48  

L.S.D. at (5%) : 
Variety (V) *   * 
Method (M)   *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  N.S   N.S 
(M× D)  0.50   0.25 
(V× M×D)  N.S                                         N.S 

 
Stem diameter: 

Data illustrated in Table (5) shows the stem diameter of onion. Giza 20 presented highest stem diameter 
compared with Giza 6 in both seasons. The values were 1.40 and 1.54 cm for Giza 20 in the first and second 
seasons. But Giza 6 was 1.37 and 1.49 cm in the first and second seasons, respectively. Planting by seedling 
seems to be more effective in increasing stem diameter recorded the highest values (1.51 and 1.56cm in the first 
and second seasons).Stem diameter significantly was higher by planting on 15th October than planting on 15th 
September recorded 1.49 and 1.55 in the first and second seasons. Planting Giza 20 by seedling method 
presented the highest values (1.53 and 1.59 cm in the first and second seasons) agreed with Jilani and Ghaffoor, 
(2003). 
 
Table 5: Average stem diameter of two onion varieties as affected by sowing methods and sowing date in 2009/2010 and 

2010/2011  seasons. 

Varieties Date 
2009/2010 season 2010/2011 season 

Methods Mean 
 

Methods 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 1.08 1.43 1.26 1.42 1.46 1.44 

15/10 1.42 1.54 1.48 1.43 1.62 1.53 
Mean 1.25 1.49 1.37 1.43 1.54 1.49 

 
Giza 20 

15/9 1.09 1.51 1.30 1.49 1.53 1.51 
15/10 1.47 1.55 1.51 1.52 1.63 1.58 

Mean 1.28 1.53 1.40 1.50 1.59 1.54 
Over all for 

methods 
15/9 1.08 1.47 1.28 1.45 1.50 1.48 

15/10 1.45 1.54 1.49 1.48 1.63 1.55 
Mean 1.26 1.51  1.46 1.56  

L.S.D. at (5%): 
Variety (V) N.S   N.S 
Method (M) *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  N.S   N.S 
(M× D)  0.16   0.15 
(V× M×D)  N.S                                         N.S 

 
Hardness (kg/cm): 
 Table (6) shows average hardness of onion. There was a significant difference between Giza 6 and Giza 20 
in increasing hardness of onion in both seasons. Giza 20 was more effective presented the highest values (2.46 
and 2.48 in the first and second seasons, respectively). Giza 6 presented lower values (2.36 and 2.01 for the first 
and second seasons, respectively). Seedling method was higher recorded 2.56 and 2.68 in the first and second 
seasons, respectively. Planting by seeds produced only 2.27 and 1.81 in the first and second seasons, 
respectively. Planting on 15th October is more effective in increasing hardness recorded 2.53 and 2.31 in the first 
and second seasons, respectively when compared with other date recorded 2.29 and 2.18, respectively. These 
results agreed with Shanmugasundaram and Kalb (2001). 
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 Finally, we concluded that the highest yield of onion plant was obtained from seeding on 15th October. The 
proportion of large sets was highest (approximately 50%) with seeding on October. Seedling method was higher 
recorded than planting by seeds. Therefore be chosen to ensure that growth takes place under optimum 
temperatures (6 to 20°C).We need further studies for chemical characters for production of green onion. 
 
Table 6: Average hardness (kg/cm) of two onion varieties as affected by sowing methods and sowing date in 2009/2010 and 

2010/2011 seasons. 
 

Varieties Date 
2009/2010 season 2010/2011 season 

Methods Mean 
 

Methods 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 2.20 2.29 2.24 1.40 2.53 1.96 

15/10 2.23 2.75 2.49 1.42 2.71 2.07 
Mean 2.21 2.52 2.36 1.41 2.62 2.01 

 
Giza 20 

15/9 2.32 2.39 2.35 2.15 2.66 2.40 
15/10 2.32 2.80 2.56 2.29 2.83 2.56 

Mean 2.32 2.60 2.457 2.22 2.75 2.48 
Over all for 

methods 
15/9 2.26 2.34 2.29 1.77 2.60 2.18 

15/10 2.28 2.78 2.53 1.86 2.77 2.31 
Mean 2.27 2.56  1.81 2.68  

L.S.D. at (5%): 
Variety (V) *   * 
Method (M)                *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  0.25   0.21 
(M× D)  0.25   0.21 
(V× M×D)  N.S                                         N.S 

 
Total sugars (mg/g): 
 Data illustrated in Table (7) show the effect of cultivar, planting method, planting date and their 
interactions on total sugars of onion (Allium cepa L.) during 2009/2010 and 2010/2011 seasons. 
 Concerning the effect of onion cultivar, there was a significant effect between different cultivars. Giza 20 
significantly presented the highest values when compared with Giza6 in both seasons. The recorded values were 
3.82 and 3.82 for Giza20 in the first and second seasons, respectively. While, Giza 6 presented 3.81 and 3.79 in 
the first and second seasons, respectively. 
 It can be noticed that there was a significant effect between different planting methods. Planting by 
seedlings significantly presented the highest values when compared with planting by seeds in both seasons. The 
recorded values were 3.84 and 3.83 for seedlings in the first and second seasons, respectively. While, seeds 
presented 3.79 and 3.77 in the first and second seasons, respectively. 
 With regard to the effect of planting date on total sugars, it is clear from the recorded data that there was a 
significant differences in both seasons. Values was higher by planting on 15th October than by planting on 15th 
September as recorded 3.84 and 3.83 in the first and second seasons, respectively. 
 
Table 7: Average total sugars (mg/g) of two onion varieties as affected by sowing methods and sowing date in 2009/2010 

and 2010/2011 seasons. 

Varieties Date 
2009/2010 season 2010/2011 season 

Methods Mean 
 

Methods 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 3.69 3.80 3.78 3.73 3.85 3.74 

15/10 3.81 3.86 3.83 3.81 3.85 3.84 
Mean 3.77 3.84 3.81 3.75 3.83 3.79 

 
Giza 20 

15/9 3.78 3.82 3.81 3.79 3.83 3.80 
15/10 3.81 3.86 3.84 3.82 3.85 3.83 

Mean 3.81 3.84 3.82 3.79 3.84 3.82 
Over all for 

methods 
15/9 3.76 3.83 3.79 3.73 3.81 3.77 

15/10 3.82 3.85 3.84 3.81 3.86 3.83 
Mean 3.79 3.84  3.77 3.83  

L.S.D. at (5%): 
Variety (V) N.S   N.S 
Method (M) *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  N.S   N.S 
(M× D)  N.S   N.S 
(V× M×D)  N.S                                                N.S 
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 Concerning the interaction between onion cultivar and planting date on total sugars , there was no 
significant differences between different interactions in both studied seasons. Planting Giza 20 on 15th October 
was more effective than other treatments in increasing total sugars as recorded 3.84 in the first season. In this 
concern, planting Giza 6 on 15th October presented the highest values in the second season (3.84). 
 Regarding the effect of interaction between onion cultivar and planting method on total sugars , an 
insignificant differences were observed in both seasons. Planting Giza 6 by seedling method and Giza 20 by 
seedling also presented the highest values (3.84 and 3.84) in the first season. Planting Giza 20 by seedling 
presented the highest values in the second season (3.84).  
 Concerning the interaction between planting method and planting date on total sugars, it was clear that 
there was an insignificant differences between different interactions in both seasons. Planting by seedling 
method on 15th October seem to be more effective in increasing total sugars in both seasons as recorded 3.85 
and 3.86 in the first and second seasons, respectively. 
 With regard to the effect of interactions between onion cultivar, planting method and planting date on total 
sugars there was no significant differences in both seasons. Although there was no significant differences 
between planting Giza 6 by seedling on 15th October (3.86) or by Giza 20 by seedling on 15th October (3.86) and 
other interaction formulas, these two interaction presented the highest values in the first season. In the same 
manner, although there was no significant differences between planting Giza 6 by seedling on 15th September 
(3.85) and Giza 6 by seedling on 15th October (3.85) or by Giza 20 by seedling on 15th October (3.83) and other 
interaction formulas in the second season, these treatments produced the highest total sugars. Pungency (ppm): 
 Data illustrated in Table (8) show the effect of cultivar, planting method, planting date and their 
interactions on pungency of onion (Allium cepa L.) during 2009/2010 and 2010/2011 seasons. 
 Concerning the effect of onion cultivar, there was a significant effect between different cultivars. Giza 6 
significantly presented the highest pungency when compared with Giza 20 in both seasons. The recorded values 
were 6.43 and 7.13 for Giza6 in the first and second seasons, respectively. While, Giza 20 presented 6.05 and 
6.32 in the first and second seasons, respectively. 
 
Table 8: Average pungency (ppm) of two onion varieties as affected by sowing methods and sowing date in 2009/2010 and 

2010/2011 seasons. 

Varieties Date 
2009/2010 season 2010/2011 season 

Methods Mean 
 

Methods 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 6.68 6.34 6.51 6.67 8.01 7.34 

15/10 6.62 6.08 6.35 6.66 7.16 6.91 
Mean 6.65 6.21 6.43 7.34 6.91 7.13 

 
Giza 20 

15/9 6.05 6.20 6.13 5.52 7.28 6.40 
15/10 5.88 6.06 5.97 5.42 7.07 6.24 

Mean 5.97 6.13 6.05 6.40 6.24 6.32 
Over all for 

methods 
15/9 6.36 6.27 6.32 6.10 7.65 6.87 

15/10 6.45 6.07 6.16 6.04 7.11 6.58 
Mean 6.31 6.17  6.07 7.38  

L.S.D. at (5%) : 
Variety (V) *   * 
Method (M) *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  0.50   0.36 
(M× D)  N.S   N.S 
(V× M×D)  N.S                                         N.S 

 
 It can be noticed that the effect of planting method was significant in both seasons. Planting by seeds 
seems to be more effective in increasing pungency as recorded 6.31. In the second season the opposite was true, 
planting by seedling significantly was more effective than planting by seeds as recorded 7.38. 
 With regard to the effect of planting date on pungency, it is clear from the recorded data that there was a 
significant differences in both seasons. Pungency significantly was higher by planting on 15th September than by 
planting on 15th October as recorded 6.32 and 6.16, respectively. On the other hand, in the second season. 
Planting on 15th September significantly presented the highest value as recorded 6.87 against 6.58 for planting 
on 15th October. 
 Concerning the interaction between onion cultivar and planting date on pungency, there was no significant 
differences between different interactions in both studied seasons. Planting Giza 6 on 15th September was more 
effective than other treatments in increasing pungency as recorded 6.51 and 7.34 in the first and second seasons, 
respectively. In this concern, planting Giza 6 on 15th October came in the second position as recorded 6.35 and 
6.91 in the first and second seasons respectively. 
 Regarding the effect of interaction between onion cultivar and planting method on pungency, a significant 
differences were observed in both seasons. Planting Giza 6 by seed method presented the highest values (6.65 
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and 7.34 in the first and second seasons, respectively). Planting Giza 6 by seedling occupied the second position 
as recorded 6.21 and 6.91 in the first and second seasons, respectively.  
 Concerning the interaction between planting method and planting date on pungency, it was clear that there 
was an insignificant differences between different interactions in both seasons. Planting by seed method on 15th 
October in the first season and by seedling on 15th September in the second one seem to be more effective in 
increasing pungency as recorded 6.45 and 7.65, respectively. 
 With regard to the effect of interactions between onion cultivar, planting method and planting date on 
pungency there was no significant differences in both seasons. Although there was no significant differences 
between planting Giza 6 by seed on 15th September and other interaction formulas, this interaction presented the 
highest pungency in the first season as recorded 6.68. In the same manner, although there was no significant 
differences between planting Giza 6 by seedling on 15th September and other interaction formulas in the second 
season, this treatment produced the highest pungency and recorded 8.01.  
 
Number of exportable plants: 
 The effect of cultivar, planting method, planting date and their interactions on average number of 
exportable onion (Allium cepa L.) plants during 2009/2010 and 2010/2011 seasons is presented in Table (9). 
 It is clear that there was an insignificant difference between the two studied cultivars in both seasons. Giza 
20 cultivar presented the highest values as recorded 14.17 and 14.42 in the first and second seasons, 
respectively. 
 

Table 9: Average number of exportable plants of two onion varieties as affected by sowing methods and sowing date in 
2009/2010 and 2010/2011 seasons. 

Varieties Date 
2009/2010 season 2010/2011 season 

Methods Mean 
 

Methods 
Mean 

Seed Seedling Seed Seedling 

Giza 6 
15/9 11.67 14.33 13.00 13.00 14.33 13.67 

15/10 14.00 14.67 14.33 14.00 14.67 14.33 
Mean 12.83 14.50 13.67 14.50 14.50 14.00 

 
Giza 20 

15/9 12.67 14.67 13.67 13.33 14.67 14.00 
15/10 14.33 15.00 14.67 14.33 15.33 14.83 

Mean 13.50 14.83 14.17 13.83 15.00 14.42 
Over all for 

methods 
15/9 12.17 14.50 13.33 13.17 14.50 13.83 

15/10 14.17 14.83 14.50 14.17 15.00 14.58 
Mean 13.17 14.67  13.67 14.75  

L.S.D. at (5%): 
Variety (V) N.S   N.S 
Method (M) *   * 
Date (D)  *   * 
(V× D)  N.S   N.S 
(V× M)  N.S   N.S 
(M× D)  N.S   N.S 
(V× M×D)  N.S                                         N.S 

 
 Regarding the effect of planting method there was a significant effect in both studied seasons on the 
number of exportable plants. Seedling method significantly presented the highest values as recorded 14.67 and 
14.75 in the first and second seasons, respectively. Planting by seeds produced only 13.17 and 13.67 in the first 
and second seasons, respectively. 
 The effect of planting date on number of exportable plants was insignificant in both seasons, it is clear 
from the recorded data that planting on 15th October produced the highest insignificant values in both seasons as 
recorded 14.50 and 14.58 for the first and second seasons, respectively.  
 With regard to the interaction between onion cultivar and planting date on number of exportable plants, 
there was no significant differences in both studied seasons. Despite these insignificant effects, Giza 20 which 
planted on 15th October was higher than the other interactions as recorded 14.67 and 14.83 in the first and 
second seasons, respectively. This was followed without significant differences by planting Giza 6 on 15th 
October as recorded 14.33 and 14.33 in the first and second seasons, respectively. 
 An insignificant interaction between onion cultivar and planting method on number of exportable plants 
was detected in both seasons, planting Giza 20 by seedling method presented the highest values (14.83 and 
15.00 in the first and second seasons, respectively).  
 Concerning the interaction between planting method and planting date on number of exportable plants it 
was clear that there was an insignificant differences in both studied seasons. Although there was no significant 
differences, planting onion by seedling method on 15th October presented the highest values in both seasons 
(14.83 and 15.00 for the first and second seasons, respectively).  
 In general the effect of interaction between onion cultivar, planting method and planting date on number of 
exportable plants was insignificant in both seasons. Although there was no significant differences between 
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planting Giza 20 by seedling on 15th October and other interactions, this treatment presented the highest values 
as recorded 15.00 and 15.33 in the first and second seasons, respectively. 
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