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ABSTRACT 
 

Two field experiments were carried out in Tag AL-Ezz, Agricultural Research 
Station, Dakahlia Governorate, Agricultural Research Center, Egypt, during 
2007/2008 and 2008/2009 seasons to determine the effect of two storage methods 
(normal and cold), three mother bulb sizes (large, medium and small) and three 
harvesting times of seeds (early, intermediate and late) on onion growth, seed yield 
and its components as well as seed quality.  
The main results of this investigation could be summarized as follows: 

o Storage onion bulbs at 5 °C for 2 months produced the highest values of growth, 
seed yield and its components and also high seed quality in both seasons.  

o Planting large size of mother bulb resulted in the highest values of growth, seed 
yield and its components and also high seed quality. However, medium size of bulb 
might be recommended due to economic consideration.  

o Harvesting time had a significant effect on number of leaves/plant and root length 
(in the first season), number of scapes/plant, seed head weight, number of 
flowers/seed head, number of seeds/seed head, weight of seeds/seed head, seed 
yield/plant and seed yield/fed in both seasons. Harvesting onion seeds after 157 
days from sowing (medium harvesting time) recorded the highest seed yield and 
also most its components.  

o The results recommended storage medium size of mother bulbs at 5 °C for 2 
months before sowing and harvesting after 157 days from sowing to raise onion 
seed productivity and its quality.  

Keywords: Onion, Allium cepa L., storage methods, bulb size, harvesting dates, 

harvesting times, seed yield, quality. 
 

INTRODUCTION 
 

Seed production is a vital part in onion growing. It is a highly 
specialized business requiring particular knowledge and training. Steady 
supply of good quality seeds is a pre-requisite for the successful 
accomplishment of high production of acceptable onions as fresh bulbs or as 
dehydrated either for local consumption or for export. The production of onion 
seed with high quality is depend on a number of factors, the most important 
of which are storage methods and size of bulbs as well as harvesting times. 

Bolting, or seedstalk development, of onion is important for seed 
production. Onion requires low temperatures or vernalisation for flower 
induction (Woodbury, 1950). Cold temperature storage is necessary in areas 
of the tropics such as in Egypt, where little cold weather exists for 
inflorescence induction. In this concern, Kampen (1970) found that 
inflorescence was initiated during storage of mother bulbs after sufficient 
accumulation of low temperatures between 5 and 15 °C. Hwang (1982) 
reported that increasing chilling durations increased bolting in onion and 
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consequently increasing seed yield. Khokhar et al. (2007 a and b) stated that 
number of florets and percentage of seed bearing florets per umbel increased 
with lengthening cold durations (10 °C for 90 days) and this resulted in higher 
seed yield per umbel. Khokhar (2009) showed that seed yield per umbel 
exhibited a curvi-linear response to storage temperature with the lowest seed 
yield occurring at 30 °C and the highest seed yield at 5 °C. 

The mother bulb size has marked influence on seed production in 
onion. Considering that an increase in size of bulb results in higher seed 
yield, but large size bulbs if used will need a very high seed rate. Many 
investigators supported this conclusion, in this concern, Heath et al. (1947), 
Khokhar (2008) and Khokhar (2009) showed that large sets produce greater 
seed yield, especially when these are stored at temperatures which prevent 
floral initiation during storage. Whereas, large sets accelerate the onset of 
bulbing and consequently onset of maturity and increasing seed yield. Toman 
et al. (1989), Mostafa et al. (1996), Ali et al. (1998), Jilani (2004), Mirshekari 
et al. (2008) and Mosleh ud-Deen (2008) stated that the mother bulb size 
showed significant influence on growth, bulb and seed yield of onion. The 
large mother bulb was favourable for getting higher seed yield. 

In onion seed crop, the timing of harvest is complicated by the 
asynchronous patter of seed growth and development within and between 
umbels. Furthermore, there is a tendency for seeds to shed soon after 
physiological maturity as a result of capsule dehiscence. Therefore, selection 
of optimum harvest time must balanced the increase in the number of 
physiologically mature seeds in umbels over time with the decrease in seed 
number caused by capsule dehiscence. There are many literature describing 
the effects of harvest time on seed yield and quality. In this respect, Ogawa 
(1961) stated that onion seed reached maturity at 40 days after the time of 
which the endosperm had become dry. Neal and Ellerbrock (1986) found that 
seed quality was not significantly affected by harvesting date. They 
concluded that harvesting should be conducted when 25 % of capsules have 
dehisced. Steiner and Akintobi (1986) recommended that harvesting when 
the umbels had a moisture content between 52 and 66 %. While, Vik (1992) 
recommended that harvesting when the seed moisture content was between 
16 and 53 %. El-Emery (1993) suggested that harvesting onion seed when 
1.5 % open capsules are noticed in the field. Since, at this stage the seed has 
reached maximum weight, full maturation, high viability and vigour. Spurr et 
al. (2002) concluded that the decision to harvest time of onion seed onset 
capsule dehiscence will result in increase of potential seed yield and quality.   

The present investigation was, therefore, undertaken to find out the 
optimum storage method and size of mother bulb as well as harvesting time 
to achieve the best possible growth, seed yield and quality of onion under the 
existing agro-climatic conditions of Tag El-Ezz district, Dakahlia Governorate. 

 

MATERIALS AND METHODS 
 

Two field experiments were carried out in Tag AL-Ezz, Agricultural 
Research Station Farm, Dakahlia Governorate, Agricultural Research Center, 
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Egypt, during the two successive winter growing seasons of 2007/2008 and 
2008/2009. The objective of these experiments were to determine the effect 
of storage methods, bulb size and harvesting times of seeds on onion growth, 
seed yield and its components as well as seed quality. Onion bulbs of the 
used variety Giza 20 were obtained from Onion Research Section, 
Agricultural Research Center, Giza. 

Each storage method i.e. normal (under normal room conditions) and 
cold (at 5 °C for 2 months) was carried out in separate experiment. Every 
experiment of storage method was carried in split plot design with four 
replications. The main plots were occupied with mother bulb size i.e. large (> 
7cm), medium (5-6 cm) and small (3-4 cm). The sub plots were assigned to 
harvesting times of onion seed heads i.e. early (150 days after sowing {DAS}, 
medium (157 DAS) and late (164 DAS). 

Each experimental basic unit (sub – plot) included five ridges, each of 
60 cm width and 3.5 m length, resulted an area of 10.5 m2 (1/400 fed). The 
preceding summer crop was rice (Oryza sativa L.) in both seasons. The soil 
of the experimental site was characterized as clay loam in texture.  

Onion bulbs stored in normal room conditions and at 5 °C for 2 months 
as previously mentioned sizes were sown at 10th and 15th December in the 
first and second seasons, respectively on both sides of ridges at 25 cm 
between bulbs. Phosphorus fertilizer in the form of calcium superphosphate 
(15.5 % P2O5) was applied before planting at the rate of 90.0 kg P2O5/fed. 
Nitrogen fertilizer in the form of ammonium nitrate (33.0 % N) at the rate of 
120 kg N/fed was added in two equal doses. The first dose was added before 
the first irrigation, and the second dose after one month from the first one. 
Potassium fertilizer in the form of potassium sulphate (48 % K2O) at the rate 
of 50 kg K2O/fed was added with the first dose of nitrogen fertilizer.  

However, the common agricultural practices for growing onion 
according to the recommendations of Ministry of Agriculture were followed, 
except the factors under study.  
STUDIED CHARACTERISTICS: 
1- Growth characters: 

Ten onion plants were randomly chosen and labeled from each sub 
plot and were used to measure the following growth characters:  
1- Plant height (cm).    2- Number of leaves/plant.  
3- Number of scapes/plant.   4- Scape height (cm).  
2- Yield and its components: 

After harvesting, the seed heads were threshed and the following 
characteristics were calculated as follows:  
1- Seed head weight (g).   2- Seed head diameter (cm).  
3- Number of flowers/seed head.  4- Number of seeds/seed head.  
5- Weight of seeds/seed head (g).   6- 1000 – seed weight (g).  
7- Seed yield/plant (g).  
8- Seed yield/fed (kg). Whole seed head of all plants in each sub plot were 

harvested and left to air – drying, then they were threshed and the seeds 
were weighted, then converted to kg/fed. 
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All obtained data of field experiments were statistically analyzed 
according to the technique of analysis of variance (ANOVA) for the split – plot 
design to each experiment (storage method), then combined analysis was 
done between two storage methods as published by Gomez and Gomez 
(1984) by using means of “MSTAT-C” computer software package. Least 
Significant Difference (LSD) method was used to test the differences between 
treatment means at 5 % level of probability as described by Snedecor and 
Cochran (1980). 
3- Seed quality: 

In order to assess seed quality resulted from the field experiments, a 
laboratory experiments were carried out to determine the following:  
1- Germination percentage: It was expressed by the percentage of seed 

germinating normally after twelve days according to A.O.S.A. (1993). 
2- Speed of germination: The four replications of germination test were used 

to evaluate speed of germination according to Agrawal (1986).  
3- Root and shoot length (cm): it were determined from 10 normal seedlings 

taken at random per each replicate at the end of standard germination 
test. 

4- Seedling dry weight: shoot and root portions of 10 normal seedlings at 

random per replicate, were dried in a forced air oven at 105 C for 24 
hours and weights thereafter. Dry weight of seedling recorded and 
expressed as milligrams. 

Collected data of laboratory experiments were subjected to the 
statistical analysis according to the technique of analysis of variance 
(ANOVA) for the factorial completely randomized design as published by 
Gomez and Gomez (1984). 

 

RESULTS AND DISCUSSION 
 

1- Growth, seed yield and its components:  
1.1- Storage methods effect: 

Storage methods of onion bulbs caused significant effects on growth 
attributes as well as seed yield and its components in both seasons (Tables 1 
and 2). Cold storage method of onion bulbs (at 5 °C for 2 months) markedly 
resulted in the highest values of plant height, number of leaves/plant, number 
of scapes/plant, scape height, seed head weight, seed head diameter, 
number of flowers/seed head, number of seeds/seed head, weight of 
seeds/seed head, 1000 – seed weight, seed yield/plant and seed yield/fed as 
compared with normal storage method (under normal room conditions) in 
both seasons. The increases in onion growth, seed yield and its component 
characters due to cold storage (5 °C) for two months before sowing could be 
explained by the fact that under longer cold treatments at an inductive 
temperature (5 °C), the bulbs received colder stimulus which favoured 
flowering resulting in the highest number of florets and seed yield. Hwang 
(1982), Khokhar et al. (2007 a and b) and Khokhar (2009) obtained similar 
results. 
1.2- Mother bulb size effect: 

Data presented in Tables 1 and 2 show also significant effect of mother 
bulb size on plant height, number of leaves/plant, number of scapes/plant, 
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scape height, seed head weight, seed head diameter, number of 
flowers/seed head, number of seeds/seed head, weight of seeds/seed head, 
1000 – seed weight, seed yield/plant and seed yield/fed in both seasons, 
except 1000 – seed weight in the first season only. Planting onion by using 
large size of mother bulb significantly surpassed other studied bulb sizes 
(small and medium) in all growth and yield component characters and also 
seed yield per plant and per feddan, with exception number of scapes/plant 
and 1000-seed weight in both seasons. Moreover, its recorded the highest 
values of all characters in the two growing seasons, except number of 
scapes/plant in both seasons. Whereas, the last rank values were obtained 
from small bulb size, except number of scapes/plant in both seasons, 
resppectively.  These findings might be attributed to the relative large amount 
of food reserves stored in large bulbs which enhanced the production of 
healthy and vigorously growing plants with large number of seed head and 
consequently increasing seed yield. While, large size bulbs if used will need a 
very high seed rate and become uneconomic, therefore medium size of bulb 
might be recommended. Similar results were stated by Ali et al. (1998), Jilani 
(2004), Mirshekari et al. (2008) and Mosleh ud-Deen (2008).  
 

Table 1: Plant height, number of leaves/plant, number of scapes/plant, 
scape height, seed head weight and seed head diameter of 
onion as affected by storage methods, bulb  size and 
harvesting times as well as their interactions during 2007/2008 
and 2008/20098 seasons. 

Characters 
 
 
 
Treatments 

Plant 
height 
(cm) 

Number of 
leaves/ 
plant 

Number of 
scapes/ 

plant 

Scape 
height 
(cm) 

Seed head 
weight  

(g) 

Seed head 
diameter  

(cm) 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

A-Storage methods: 

Normal 42.8 42.9 32.1 31.7 4.11 4.35 72.5 72.4 6.70 6.75 5.15 5.21 

Cold 48.7 48.9 32.9 32.9 5.45 5.55 79.0 79.1 8.39 8.46 6.65 6.64 

F. test * * * * * * * * * * * * 

B- Bulb  size: 

Large (> 7cm) 55.7 56.0 37.5 37.5 4.00 4.17 102.5 102.6 10.84 10.75 9.53 9.48 

Medium (5-6 cm) 45.3 45.5 31.3 30.8 5.52 5.69 69.7 70.0 7.92 7.99 5.65 5.68 

Small (3-4 cm) 36.2 36.2 28.7 28.5 4.82 4.98 54.9 54.8 3.89 4.08 2.53 2.62 

F. test * * * * * * * * * * * * 

LSD    5 % 0.3 0.4 0.7 0.6 0.20 0.15 0.6 0.4 0.28 0.22 0.11 0.13 

C- Harvesting times: 

Early (150 DAS) 45.5 46.1 32.3 32.3 7.08 7.16 75.7 75.9 7.35 7.19 5.89 5.92 

Medium (157 DAS) 45.8 45.8 31.9 32.6 5.26 5.64 75.5 75.5 7.72 7.95 5.87 5.99 

Late (164 DAS) 45.9 45.8 33.3 32.0 2.01 2.05 76.0 76.0 7.58 7.68 5.95 5.87 

F. test NS NS * NS * * NS NS * * NS NS 

LSD    5 % - - 0.8 - 0.11 0.13 - - 0.28 0.23 - - 

D- Interactions: 

A X B * * NS NS * * NS NS * * * * 

A X C NS NS NS NS * * NS NS NS NS NS NS 

B X C NS NS NS NS * * NS NS NS NS NS NS 

A X B X C NS NS NS NS * * NS NS NS NS NS NS 
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Table 2: Number of flowers/seed head, number of seeds/seed head, 
weight of seeds/seed head, 1000 – seed weight, seed 
yield/plant and seed yield/fed of onion as affected by storage 
methods, bulb  size and harvesting times as well as their 
interactions during 2007/2008 and 2008/20098 seasons. 

Characters 
 
Treatments 

Number of 
flowers/ 

seed head 

Number of 
seeds/        

seed head 

Weight of 
seeds/seed 

head (g) 

1000–seed 
weight 

(g) 

Seed 
yield/plant 

(g) 

Seed 
yield/fed 

(kg) 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

2007/
2008 

2008/
2009 

A-Storage methods: 

Normal 238.8 240.8 916.5 916.5 2.84 2.88 4.03 3.92 6.80 6.41 165.8 167.4 

Cold 273.5 276.6 1082.3 1088.6 3.97 4.03 4.90 4.86 10.28 10.37 181.8 181.4 

F. test * * * * * * * * * * * * 

B- Bulb  size: 

Large (> 7cm) 352.4 355.8 1398.3 1397.2 5.27 5.37 4.59 4.51 12.11 11.63 186.8 188.8 

Medium (5-6 cm) 249.9 251.9 1261.0 1268.7 3.36 3.37 4.44 4.41 9.56 9.51 178.3 178.5 

Small (3-4 cm) 166.2 168.4 339.0 341.6 1.58 1.63 4.36 4.26 3.95 4.04 156.2 155.9 

F. test * * * * * * NS * * * * * 

LSD    5 % 8.0 9.1 43.2 36.7 0.19 0.18 - 0.19 0.30 0.34 1.4 1.2 

C- Harvesting times: 

Early (150 DAS) 245.8 248.6 937.2 937.2 3.22 3.36 4.31 4.38 6.18 6.22 165.1 164.9 

Medium (157 DAS) 271.9 274.6 1054.3 1056.2 3.60 3.61 4.53 4.41 12.00 11.81 187.6 188.3 

Late (164 DAS) 250.8 253.0 1006.8 1014.1 3.39 3.40 4.55 4.38 7.45 7.15 168.8 170.0 

F. test * * * * * * NS NS * * * * 

LSD    5 % 8.3 8.8 31.5 33.0 0.20 0.18 - - 0.40 0.43 1.7 1.6 

D- Interactions: 

A X B * * * * * * NS NS * * * * 

A X C NS NS NS NS NS NS NS NS * * * * 

B X C * * NS NS NS NS NS NS * * * * 

A X B X C NS NS NS NS NS NS NS NS * * * * 

 
1.3- Harvesting time effect:  

The results in Tables 1 and 2 clarified that harvesting time had 
significant effects on number of leaves/plant (in the first season), number of 
scapes/plant, seed head weight, number of flowers/seed head, number of 
seeds/seed head, weight of seeds/seed head, seed yield/plant and seed 
yield/fed in both seasons. Harvesting onion seeds after 157 days after sowing 
(medium harvesting time) markedly recorded the highest seed yield per plant 
and per feddan and also most its components i.e. seed head weight, number 
of flowers/seed head, number of seeds/seed head, weight of seeds/seed 
head in both seasons as well as seed head diameter and 1000-seed weight 
in the second season as compared with early and late harvesting time. 
Conversely, the lowest values of these characters were obtained from early 
harvesting time in both seasons. These results might be attributed to an 
increase in the net assimilates of onion plants owing to prolonged growth 
period until 157 days which increased dry matter accumulation in plant 
organs till it reached the full maturity stage. In addition, the balance between 
the increase in the number of physiologically mature seeds in seed head and 
the decrease in number of loss seed caused by capsule dehiscence. Steiner 
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and Akintobi (1986), Vik (1992), El-Emery (1993) and Spurr et al. (2002) 
reported similar conclusions.           
1.4- Interactions effect: 

There are many significant effects of the interactions among studied 
factors on all characters as shown in Tables 1, 2 and 3. But, the significant 
interaction on seed yield/fed only were reported. The significant effect of the 
interactions on seed yield/fed were the interaction between storage method X 
bulb size, storage method X harvesting time, bulb size X harvesting time and 
storage method X bulb size X harvesting time in both seasons as presented 
in Table 2. As shown from data graphically illustrated in Fig. 1, the highest 
seed yield/fed of onion was produced from storage large size of mother bulbs 
at 5 °C for 2 months before sowing in both seasons. Data graphically 
illustrated in Fig. 2, show that the highest seed yield/fed was resulted from 
cold storage method and harvesting after 157 days from sowing (medium 
harvesting time) in both seasons. Planting large size of onion bulbs and 
harvesting plants after 157 days from sowing (medium harvesting time) 
resulted in the maximum means of seed yield/fed as cleared from data 
graphically illustrated in Fig. 3. The highest values of onion seed yield/fed 
were obtained from storage large size of mother bulbs at 5 °C for 2 months 
before sowing and harvesting after 157 days from sowing (medium 
harvesting time) in both seasons, followed by the same storage method and 
harvesting time by using medium size of onion bulbs without remarkable 
differences (Fig. 4).  
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Fig. 1: Seed yield (kg/fed) as affected 

by the interaction between 
storage methods and bulb 
size (A X B) during 2007/2008 
and 2008/2009 seasons. 
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Fig. 2: Seed yield (kg/fed) as affected by 

the interaction between 
storage methods and 
harvesting times (A X C) 
during 2007/2008 and 
2008/2009 seasons. 



Badawi, M. A. et al. 

 246 

120

140

160

180

200

220

L
ar

g
e

M
ed

iu
m

S
m

a
ll

L
ar

g
e

M
ed

iu
m

S
m

a
ll

2007/2008                        

2008/2009

S
e
e
d

 y
ie

ld
 (

k
g

/f
e
d

)

Early Medium Late

 

Fig. 3: Seed yield (kg/fed) as affected 
by the interaction between 
bulb size and harvesting times 
(B X C) during 2007/2008 and 
2008/2009 seasons. 
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Fig. 4: Seed yield (kg/fed) as affected by 

the interaction between storage 
methods, bulb size and 
harvesting times (A X B X C) 
during 2007/2008 and 2008/2009 
seasons. 

 
2- Seed quality :  
2.1- Storage methods effect: 

Data in the Tables 3 reveal that there were significant differences 
between the two storage methods on onion seed quality in both seasons. The 
most marked and maximum values of seed quality characters such as shoot 
and root length were resulted from storage onion bulbs at 5 °C for 2 months 
before sowing in both seasons. The highest values of germination 
percentage, speed of germination and seedling dry weight were resulted from 
normal storage method in both seasons.  
1.2- Mother bulb size effect: 

The results in Tables 3 exhibit also significant differences among the 
three studied size of mother bulbs in seed quality characters i.e. germination 
percentage, speed of germination, shoot and root length and seedling dry 
weight in both seasons. From the data, using large size of mother bulbs 
produced the highest values of previously mentioned traits in both seasons, 
except speed of germination in the second season. On the other hand, the 
lowest values of seed quality characters were resulted from using small size 
of mother bulbs in both seasons, except speed of germination in both 
seasons.  
1.3- Harvesting time effect:  

The results in Table 3 show that the effect of harvesting time on seed 
quality characters was insignificant, except for root length in the first seasons 
only.  
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Table 3: Germination percentage, speed of germination, shoot and root 
length and dry weight of seedling of onion seeds as affected 
by storage methods, bulb  size and harvesting times as well as 
their interactions during 2007/2008 and 2008/20098 seasons. 

Characters 
 
 
Treatments 

Germination 
% 

Speed of 
germination 

Shoot length 
(cm) 

Root length 
(cm) 

Dry weight of 
seedling (mg) 

2007/ 
2008 

2008/ 
2009 

2007 
2008 

2008/ 
2009 

2007/ 
2008 

2008/ 
2009 

2007/ 
2008 

2008/ 
2009 

2007/ 
2008 

2008/ 
2009 

A-Storage methods: 

Normal 87.0 87.5 2.90 2.94 5.84 5.81 4.75 4.78 2.90 2.90 

Cold 84.3 84.5 2.68 2.69 7.67 7.66 6.14 6.12 2.60 2.60 

F. test * * * * * * * * * * 

B- Bulb  size: 

Large (> 7cm) 86.5 87.0 2.86 2.90 8.61 8.59 6.83 6.87 3.00 3.10 

Medium (5-6 cm) 86.0 86.1 2.75 2.77 6.66 6.60 5.40 5.41 2.70 2.70 

Small (3-4 cm) 84.5 84.9 2.76 2.78 4.99 5.02 4.10 4.07 2.60 2.60 

F. test * * * * * * * * * * 

LSD    5 % 1.2 0.9 0.07 0.05 0.10 0.08 0.10 0.14 0.10 0.10 

C- Harvesting times: 

Early (150 DAS) 86.1 85.5 2.83 2.83 6.75 6.79 5.49 5.43 2.70 2.80 

Medium (157 DAS) 85.5 86.1 2.78 2.81 6.73 6.74 5.46 5.49 2.80 2.80 

Late (164 DAS) 85.5 86.4 2.77 2.81 6.78 6.67 5.39 5.42 2.80 2.80 

F. test NS NS NS NS NS NS * NS NS NS 

LSD    5 % - - - - - - 0.07 - - - 

D- Interactions: 

A X B NS NS NS NS NS NS NS NS NS NS 

A X C NS NS NS NS NS NS NS NS NS NS 

B X C NS NS NS NS NS NS NS NS NS NS 

A X B X C NS NS NS NS NS NS NS NS NS NS 

 

Conclusion  

According to the results obtained from this study, it can be concluded 
that, storage large or medium size of mother bulbs at 5 °C for 2 months 
before sowing and harvesting after 157 days from sowing could be 
recommend to raise onion productivity and seed quality under the 
environmental conditions of Tag El-Ezz district, Dakahlia Governorate. 
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 تأثر محصول وجودة بذور البصل طرق التخزين وحجم الأبصال ومواعيد الحصاد
  و   * *               إبننننراايم الىميننننر       محمننننود   ،  *                 ، صننننالس السننننيد سننننىد  *                    محسننننن عبنننند الىزيننننز بنننندو 

   **               السىيد شلبى     عادل 
  .   مصر  -                جامىة المنصورة  -            كلية الزراعة  -             قسم المحاصيل          *
  –                      مركنز البحنوث الزراعينة  -               محاصنيل الحللينة             مىهند بحنوث ال  –                          قسم بحوث تكنولوجيا البنذور      * *

  .   مصر  -       الجيزة 
     مركةز   –                محافظةة القهلليةة   –                                      بمزرعة محطة البحوث الزراعيةة بتةاا ال ةز     تان     حقلي    تان           أجريت تجرب

    وهةة                    طةةرت تمةةزين الب ةةاى             لقرا ةةة تةة  ير       7002 /    7002  و       7002 /    7002                          البحةةوث الزراعيةةة مةةمى مو ةةم  
     وحجةةم                        لمةةق  رةةلرين هبةةى الزراعةةة    م °   5         علةة  قرجةةة            تمةةزين بةةارق        لغرفةةة و                          تمةةزين عةةاق  فةة  قرجةةة حةةرار  ا

                          وأيضةا  مواعيةق ح ةاق البة ور   (    ةم   4- 3 )         وال ةغير  (    م   6- 5 )      متو ط   ال   (،    م 2  <       كبير )  ال           م ى الحجم        الب اى
     064    ب ةق        متة مر )  ال   ( و              يوم من الزراعةة     052    ب ق        متو ط )  ال    ( ،               يوم من الزراعة     050    ب ق       مبكر )         الح اق ال    م ى 

       م مليةة        تجةار                      ومكو اتة.  كة ل  أجريةت        البة ور       مح ةوى       مةو و    علة                      وكة ل  التااعةى بية لم   (  ة             يوم مةن الزراعة
                                                                                              لتققير جوق  التقاو  عن طريت إمتبارات الإ بات وهو  الباقرات للتقاو  ال اتجة من التجربة الحقلية 

     ق أ                       لمةق  رةلرين هبةى الزراعةة   م  °   5         علة  قرجةة              تمةزين الب ةاى                               ترير ال تائج المتح ى عليلا أن 
                                                 ال مةةو ومح ةةوى البةة ور ومكو اتةة. وكةة ل  ب ةة   ةةاات جةةوق                            علةة  أعلةة  القةةيم لجميةة   ةةاات            إلةة  الح ةةوى 

                            التقاو  ف  كم المو مين
                            أعل  القيم لجمية  ال ةاات تحةت                                                      أق  إ تمقام الب اى كبير  الحجم ف  الزراعة للح وى عل      كما 

                                        ر  الحجةةم فةة  الزراعةةة يةةزق  إلةة  زيةةاق  م ةةقى                             وحيةةث أ ةة. بد ةةتمقام الب ةةاى كبيةة                         القرا ةةة فةة  كةةم المو ةةمين 
                                                                                    التقاو  بالتال  تكون غير إهت اقية ل ل  فدن الب اى متو طة الحجم تكون ه  الفضى

                        ل بةةات ، وطةةوى الجةة ير )فةة   ل           عةةقق الورات    مةةن                                       أ ةةرت مواعيةةق ح ةةاق البةة ور م  ويةةا  فةة  كةةى      كةة ل  
                   لبة ور لل ةور  ، وزن              ل ور  ، عةقق ا  با                ر  ، عقق الزهار                  لل بات ، وزن ال و   ات                               المو م الوى( ، عقق حوامى ال ور

       يةوم مةةن      052                                                                  مح ةوى بة ور ال بةات والاةقان فة  كةةم المو ةمين  أق  ح ةاق بة ور الب ةى ب ةق              بة ور ال ةور  و
       لاقان  ا                                           الزراعة للح وى عل  أعل  مح وى ب ور لل بات و
   م(  °   5 )                           بيةر  أو المتو ةطة فة  ال مجةة                  بتمزين الب اى الك                                             من ال تائج المتح ى عليلا ف  ه ه القرا ة يو   

        لتقةةاو       وجةةوق                          للح ةةوى علة  أعلةة  إ تاجيةةة                يةةوم مةةن الزراعةةة      052                                   لمةق  رةةلرين هبةةى الزراعةةة والح ةةاق ب ةق 

                                     ف  م طقة تاا ال ز بمحافظة القهللية      الب ى 

                 قام بتحكيم البحث
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