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ABSTRACT 
 

This work was carried out at Gemmeiza Agriculture Research Station Farm 
(Gharbeia Governorate) during 2006/2007 and 2007/2008 onion growth seasons, to 
study the effect of four irrigation regimes (one, two, three and four irrigations) and 
behavior of six new onion cultivars selected by Onion Research Section (Composite 
9, Giza white, Behairy no pink, 1866 Globe, Giza Red and Giza 20) on growth, 
earliness bulb yield (ton/fed) and storability of bulbs as well as water consumption.  

A separate experiment for each irrigation treatment was used with Randomize 
Complete Blocks Design in four replication.  
The main obtained results from this investigation cane be summarized as 
follows: 

1- Giving onion plants 2-3 irrigations increased average plant length (cm), number of 
leaves/plant, days to maturity, total yield (ton/fed), marketable yield (ton/fed) and 
culls yield (ton/fed). Whereas, decreasing bulbing ratio, dry matter percentage of 
plants, percentage of total loss in marketable yield during storage period of four 
months were increased with increasing of number irrigations to 2-3 irrigations. 
One, two and three irrigations saved 55.17 and 53.23 % (about 1349.63 and 
1238.84 m3/fed), 35.13 and 37.85 % (about 861.95 and 880.84 m3/fed) and 17.84 
and 15.54 % (about 436.41 and 3611.67 m3/fed) compared to giving four 
irrigations. 

2- Giza Red and Giza 20 cultivars increased plant length (cm), number of 
leaves/plant, percentage of dry matter in plants, number of days to maturity, total 
yield (ton/fed) and marketable yield (ton/fed) as compared with other cultivars . 
Whereas, Giza White and Comp. 9 cultivars caused a decrease in plant height 
(cm), number of leaves/plant, fresh weight/plant and bulbing ratio. The higher culls 
bulbs was associated with 1866 Globe and Giza 20. Whereas, Giza White cultivar 
produced less culls bulbs (t/fed). The highest total loss weight during storage 
period of four months was abserved with Comp. 9. Whereas, the less loss of 
weight was observed with Giza Red and Giza 20. Comp. 9 cultivar. consumed the 
highest irrigation water (1836.45 and 1785.58 m3/fed) in both seasons. Whereas, 
Giza 20 and Behairy no Pink cultivars consumed less irrigation water. 

3- The interaction between irrigation regimes and cultivars showed significant   
effects on marketable bulb yield (ton/fed) and total culls (ton/fed) in 2006/2007 
season. The maximum marketable yield was observed with the treatment 
combination of giving 3-4 irrigations to Giza 20 cultivar. The maximum total culls 
bulbs (5.73 ton/fed) was observed under the treatment combinations of four 
irrigations and 1866 Globe cultivar. 

Generally, it cane be concluded that giving 2-3 irrigations to Giza Red and Giza 
20 cultivars saved suitable quantity of irrigation water and produced the highest onion 
bulbs yield with best quality.   
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INTRODUCTION 
 

Irrigation regime and cultivar of onion (Allium cepa L.) are most 
important factors affecting growth, yield and storability of bulbs. These two 
factors were studied to identify the most proper irrigation regime and cultivar. 
Several authors reported that irrigation intervals of three weeks produced the 
highest total and marketable yield and improved storability of bulbs. Culls 
yield decreased with more frequent irrigation, whereas maturity was delayed 
with more frequent irrigation.  

Basilious (1975), El-Tabbakh et al. (1979) and Abu Grab (1987) they 
added that total loss in marketable yield during storage was enhanced with 
increasing irrigation level. Another authors, Mostafa and Leilah (1993), 
Mahmoud (1999) and El-Sharkawy-Amal  et al. (2006) showed that irrigation 
of onion plant at 30 days intervals increased number of leaves/plant, bulb 
weight as well as total and marketable yield. Whereas, number of days to 
maturity and percentage of total loss in marketable yield during storage 
period were increased with widening of irrigation to 40 or 50 days. 

Concerning onion cultivars, Shalaby and Kanddeel (1991), El-Kafoury 
et al. (1996), Mostafa (1998) and Mostafa and Abd El-Megid (1998) reported 
that marketable and exportable yield were greater for Shandweel 1 than Giza 
6 Mohassan cultivars. Ori cultivar was the earliest in maturity and Behairy no 
Pink was the latest. They added that Yellow Creole and Comp. 16 had the 
heaviest yield. Hegazy and El-Sheikh (1999) found that Texas Early Yellow 
Grano X Giza 20 had heavier bulbs, more remarkable and total bulb yields 
followed by Composite 9 and Giza 20, while Assiut Globe, Yellow Creole and 
Composite 12 cultivars were the least in these characters Composite 12, 9 
and 16 had more bulb yield. Giza 6,  DMR and Assiut Globe cultivars. had 
less culls than Giza 20. 

According, this investigation was carried out to evaluate six onion 
cultivars performance under different four irrigation regimes, with respect to 
bulb growth, yield and storability of onion referring to water consumption of 
onion plants. 

 
MATERIALS AND METHODS 

 
Eight field experiments were carried out at Gemmeiza Agriculture 

Research Station Farm (Gharbeia Governorate) during 2006/2007 and 
2007/2008 onion growth seasons, to study the effect of four irrigation 
treatments and performance new six onion cultivars on growth, earliness bulb 
yields (ton/fed) and storability of bulbs. Water consumption was determined 
by using orifice (James, 1988). A separate experiment for each irrigation 
treatment was used with Randomize Complete Blocks Design in four 
replication. The four irrigation treatments were; one at 45 days from 
transplanting, two irrigation at 45 and 105 days from transplanting, three 
irrigations at 45, 90 and 125 days from transplanting and four irrigations at 
45, 75, 105 and 125 days from transplanting. 
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The six onion cultivars were Composite 9, which is a new nucleus 
selected by Onion Research Section from single cross between 10 American 
and 2 Egyptian cultivars, bulbs are uniform with high thick flat to globe shape 
and stored for long period ; Giza white which is a selection from Deltian 
types, bulbs are thick flat, white outer dry scales and excellent in keeping 
quality ; Behairy no pink which is a new Deltian selection free pink colour in 
bulb flesh, total soluble solids (TSS) and dry matter are relatively high and 
excellent in keeping quality ; 1866 which is a new nucleus selected from 
Behairy strain, its bulbs are high thick flat, white flesh and excellent in 
keeping quality ; Giza Red which is a selection from Behairy strain, red flesh 
had high content from total soluble solids and dry matter and excellent in 
keeping quality ; Giza 20 which is a selection from Egyptian Deltian types, 
bulbs are thick flat, white flesh, yellow brownish outer dry scales and 
excellent in keeping quality. 

Onion seeds were hand drilled in the nursery bed on 10th and 12th 
October in the first and second seasons, respectively. Seedlings of nearly 
sixty days old when they usually were 25 cm in height were pulled tied and 
moved to the permanent land for transplanting on 5th and 6th January in the 
first and second seasons, respectively. Other cultural practices were carried 
out in the same manner prevailing in the region.  

The previous crop was maize in both seasons. Experimental soil was 
clay loam with medium fertility. Monthly means of temperature, relative 
humidity at Gemmeiza (Gharbeia province) during onion growing seasons of 
2006/2007 and 2007/2008 are listed in Table 1.  
 
Table 1: Monthly temperature (Cº) and relative humidity (%) at El-

Gemmeiza during both seasons. 

 
Temperature (C0) Relative humidity (%) 

Min. Max. Mean Min. Max. Mean 

2007 season 

December 4.9 16.5 10.7 59.2 89.1 74.1 

January 4.8 16.3 10.5 58.1 88.2 73.6 

February 4.3 15.9 10.1 55.1 83.5 69.3 

March 6.0 18.8 12.4 52.7 83.2 67.9 

April 9.3 23.8 16.5 49.8 83.8 66.8 

May 12.8 28.3 20.5 41.0 73.4 57.2 

2008 season 

December 5.1 16.5 10.8 62.8 87.2 75.0 

January 5.0 16.5 10.7 62.6 86.1 74.3 

February 5.2 17.5 11.3 61.3 89.9 75.6 

March 6.3 22.1 14.2 49.9 80.1 65.0 

April 9.8 25.5 17.6 43.8 79.1 61.4 

May 12.4 27.7 20.0 41.8 71.5 56.6 

 
Well seedbed preparation for both nursery and permanent soils were 

done. Transplants 60 days ago were planted 7 cm apart in double – row 
ridges 60 cm width. Onion plants received 120 kg N/fed. One half at 
transplanting and the remained at 45 days from transplanting. Phosphorus 
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was applied 15 kg P2O5/fed with soil preparation. Other cultural practices for 
onion growing were followed.  

Irrigation water was carried to the plots through a circular orifice and its 
quantity was calculated using equation of immersed orifice as described by 
James (1988).   

Q = 0.61 X 0.334 X A √ h 
Where; Q = Quantity of irrigation water, L/sec, A = Area of orifice, cm3 and  
h = Effective water head orifice center, (m). 

The studied characters were means of plant length, average number of 
leaves/plant, foliage fresh weight/plant (g), dry matter percentage of plant and 
bulbing ratio (bulb diameter/neck diameter) at 130 days from transplanting. 
Earliness as average number of days from transplanting to maturity. Total 
bulbs yield (ton/fed), marketable bulbs yield (ton/fed), weight of total culls 
(ton/fed). Water consumption of onion plants for every irrigation treatment 
according to El-Sharkawy-Amal et al. (2006). Storability, it was determined as 
percentage of total loss in onion bulbs during storage period of four month. 

Data were statistically analyzed using the analysis of variance 
technique according to Das and Giri (1986). Treatment means were 
compared using the New Least Significant of Difference as mentioned by 
Waller and Duncan (1969). 
 

RESULTS AND DISCUSSION 
 

1- Irrigation treatments: 
Data presented in Tables 2 and 3 show that giving onion plants one or 

two irrigation after transplanting reduced plant length (cm), fresh weight (g) 
and increased dry matter percentage of plants, whereas average number of 
leaves/plant did not affected by irrigation treatments. These results are true in 
the two seasons. There was a tendency for plants to grow faster with 
increasing number of irrigations. Increasing the period between irrigations 
prohibit plants from available water for a longer time, thereby may depress 
metabolic activities within plant and negatively affect cell division in meristimic 
region of growth. Therefore, the reduction in some growth parameters that 
noticed to follow widened irrigation intervals is quite expected. Leaves 
number/plant was not markedly affected by irrigation regime. This may be 
due to the fact that leaves number of plant are a genetic character connected 
with plants cultivars. Similar results were reported by Basilious (1975), El-
Tabbakh et al. (1979) and Mostafa and Leilah (1993). 

Data presented in Tables 3 and 4 show that dry matter percentage of 
plant and bulbing ratio were markedly affected by irrigation regime. 
Increasing number of irrigations gave the highest means of previous 
characters. Number of days from transplanting to maturity was significantly 
reduced with widened irrigations intervals. This may be explained on the base 
of reducing foliage growth with decreasing number of irrigations. Basilious 
(1975), El-Tabbakh et al. (1979), Abu Grab (1987) and Mostafa and Leilah 
(1993) came to the same conclusion. 
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Table 2: Means of plant length (cm) and number of leaves/plant as 
affected by irrigation treatments of some onion varieties after 
130 days from transplanting during 2006/2007 and 2007/2008 
seasons. 

              Characters 
Treatments 

Plant length (cm) Number of leaves/plant 

2006/2007 2007/2008 2006/2007 2007/2008 

A- Irrigation treatments: 

One irrigation 79.9 77.0 9.3 9.0 

Two irrigations 83.6 79.2 8.8 8.3 

Three irrigations 84.3 79.5 8.9 9.2 

Four irrigations 87.4 87.4 8.7 8.9 

F. test ** ** NS NS 

LSD at 5 % 4.4 2.6 - - 

LSD at 1 % 5.8 3.6   

B- Varieties: 

Comp. 9 81.8 78.3 8.3 8.6 

Giza White 78.5 74.1 7.8 8.3 

Behairy no Pink 83.4 82.9 8.3 8.4 

1866 Globe 84.0 81.8 9.1 8.2 

Giza Red 87.0 86.9 10.1 10.0 

Giza 20 87.2 80.5 10.1 9.7 

F. test ** ** ** ** 

LSD at 5 %     4.4 4.7 0.7 1.1 

LSD at 1 % 5.9 6.5 0.9 1.5 

C- Interactions: 

 NS NS NS NS 

 
Table 3: Fresh weight per plant (g) and dry matter percentage as 

affected by irrigation treatments of some onion varieties after 
130 days from transplanting during 2006/2007 and 2007/2008 
seasons. 

               Characters 
Treatments 

Fresh weight/plant (g) dry matter Percentage 

2006/2007 2007/2008 2006/2007 2007/2008 

A- Irrigation treatments: 

One irrigation 181.1 182.9 14.1 14.1 

Two irrigations 201.0 195.8 14.0 13.0 

Three irrigations 205.3 198.5 13.0 13.1 

Four irrigations 211.1 204.6 11.2 10.9 

F. test * NS * * 

LSD at 5 % 20.1 - 1.53 1.5 

LSD at 1 % -  - - 

B- Varieties: 

Comp. 9 218.9 218.3 11.0 10.8 

Giza White 167.2 146.0 16.3 14.7 

Behairy no Pink 184.4 174.4 11.7 11.3 

1866 Globe 189.9 189.5 12.4 12.7 

Giza Red 202.9 207.1 13.9 14.0 

Giza 20 234.4 237.1 13.2 13.1 

F. test ** ** ** ** 

LSD at 5 %     28.2 44.3 1.8 2.8 

LSD at 1 % 37.0 59.0 2.4 3.7 

C- Interactions: 

 NS NS NS NS 
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Table 4: Means of bulbing ratio and earliness (days) as affected by 
irrigation treatments of some onion varieties during 
2006/2007 and 2007/2008 seasons. 

                  Characters 
Treatments 

Bulbing ratio Earliness (days) 

2006/2007 2007/2008 2006/2007 2007/2008 

A- Irrigation treatments: 

One irrigation 2.78 2.98 138.1 138.0 

Two irrigations 3.02 3.03 144.9 140.2 

Three irrigations 2.88 2.96 146.2 143.9 

Four irrigations 2.69 2.80 150.8 146.8 

F. test ** ** ** ** 

LSD at 5 % 0.19 0.16 2.9 2.8 

LSD at 1 % 0.25 0.22 3.9 3.8 

B- Varieties: 

Comp. 9 2.96 3.03 145.2 142.5 

Giza White 3.32 3.05 142.1 139.3 

Behairy no Pink 2.96 2.96 144.6 142.0 

1866 Globe 2.90 3.10 143.7 141.0 

Giza Red 2.36 2.58 147.2 144.5 

Giza 20 2.57 2.94 147.1 144.4 

F. test ** ** ** ** 

LSD at 5 %     0.16 0.24 3.0 2.0 

LSD at 1 %     0.22 0.32 4.1 2.6 

C- Interactions: 

 NS NS NS NS 

 
Data in Table 5 show that decreasing number of irrigations from four to 

three, two and one irrigation gave total bulb yield as 16.142, 18.225, 17.341 
and 15.618 ton/fed, as an average of the two seasons, respectively. 
Marketable yield and total culls (doubles and bolters) in tons per feddan, 
followed the same trend of total yield/fed. The noticed reduction in bulb yields 
with decreasing number of irrigations may be due to the determined 
vegetative growth. Another explanation could be done as decreasing number 
of irrigations produced bulbs with less moisture content which reflected a 
reduction in weights. These results are in harmony with those obtained by 
Basilious (1975), El-Tabbakh et al. (1979), Abu Grab (1987) and Mostafa and 
Leilah (1993). 

Data in Table 6 show that the percentage of total loss in weight of 
bulbs during storage period of four months as an index of bulbs storability 
decreased with decreasing number of irrigations, so the four irrigations 
exerted the higher record in both seasons. Results may be explained on the 
base that bulbs produced from less frequent irrigated plants are less of water 
content. These results are in harmony with those obtained by Basilious 
(1975), El-Tabbakh et al. (1979) and Mostafa and Leilah (1993). 
2- Cultivars performance: 

Data in Table 2 show that variation due to cultivars may be detected in 
indicated characteristics. The longest plants, increasing mean number of 
leaves and higher dry matter percentage of plants at 130 days from 
transplanting were associated with Giza Red and Giza 20 cultivars as an 
average of the two seasons. 
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Table 5: Means of total bulb yield (ton/fed), marketable bulb yield 
(ton/fed) and total culls (ton/fed) as affected by irrigation 
treatments of some onion varieties during 2006/2007 and 
2007/2008 seasons. 

              Characters 
 
Treatments 

Total bulb yield 
(ton/fed) 

Marketable bulb yield 
(ton/fed) 

Total culls (ton/fed) 

06/2007 07/2008 06/2007 07/2008 06/2007 07/2008 

A- Irrigation treatments: 

One irrigation 15.262 15.973 12.997 14.780 2.265 1.193 

Two irrigations 16.217 18.465 13.573 16.794 2.644 1.671 

Three irrigations 17.330 19.119 15.046 17.163 2.284 1.955 

Four irrigations 15.373 16.910 12.939 15.220 2.433 1.692 

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

LSD at 5 % 0.346 0.483 0.280 0.564 - 0.191 

LSD at 1 % 0.487 0.637 0.381 0.75 - - 

B- Varieties: 

Comp. 9 17.639 18.729 14.618 16.885 3.021 1.846 

Giza White 12.342 12.742 11.225 11.425 1.116 1.316 

Behairy no Pink 15.867 17.788 14.040 16.168 1.830 1.618 

1866 Globe 16.295 18.150 12.801 16.673 3.491 1.478 

Giza Red 15.814 18.631 13.309 17.174 2.505 1.456 

Giza 20 18.315 19.666 15.839 17.610 2.476 2.056 

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

LSD at 5 %     1.170 1.065 0.640 0.450 0.474 0.148 

LSD at 1 %     1.625 1.416 0.877 0.600 0.624 0.198 

C- Interactions: 

 ** NS ** NS ** NS 

 
Table 6: Percentage of total loss weight and applied irrigation water 

(cm3/fed) as affected by irrigation treatments of some onion 
varieties during 2006/2007 and 2007/2008 seasons. 

             Characters 
 
Treatments 

Total bulb loss weight (%) 
Total Applied irrigation water 

(cm3/fed) 

06/2007 07/2008 06/2007 07/2008 

A- Irrigation treatments: 

One irrigation 12.4 11.5 1096.9 1088.6 

Two irrigations 13.4 12.2 1584.9 1446.6 

Three irrigations 14.6 14.0 2010.5 1965.8 

Four irrigations 15.5 15.0 2446.9 2327.4 

F. test ** ** ** ** 

LSD at 5 % 1.6 1.9 74.1 36.8 

LSD at 1 % 2.2 2.5 101.5 48.4 

B- Varieties: 

Comp. 9 15.6 15.0 1836.4 1785.5 

Giza White 12.3 11.3 1778.1 1664.5 

Behairy no Pink 14.7 13.8 1780.0 1755.6 

1866 Globe 14.3 13.6 1827.3 1698.2 

Giza Red 13.3 12.6 1783.9 1677.7 

Giza 20 13.6 12.8 1703.1 1661.0 

F. test ** ** ** * 

LSD at 5 %     1.4 1.6 64.6 73.2 

LSD at 1 % 1.9 2.1 85.0 - 

C- Interactions: 

 NS NS NS NS 
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Giza White and Comp. 9 cultivars were the shortest plants, less 
number of leaves/plant and decreased mean fresh weight/plant (g). These 
results may be attributed to the genetic variations between onion cultivars. 
These results are in harmony with those obtained by El-Kafoury (1996), 
Mostafa (1998) and Mostafa and Abd El-Megid (1998). 

Bulbing ratio was markedly affected by onion cultivars in both seasons 
as shown in Table 4. Earlier bulbing was observed with Giza White in both 
seasons, whereas later bulbing was recorded with Giza Red in both seasons. 
These results are in harmony with those obtained by El-Kafoury (1996), 
Mostafa (1998), Mostafa and Abd El-Megid (1998) and Hegazy and El-Sheikh 
(1999). 

Table 4 show that the latest maturity plants was recorded with Giza 
Red cultivar. Whereas, Giza White was earlier in maturity. These results are 
in accordance with those obtained by El-Kafoury (1996) and Mostafa and Abd 
El-Megid (1998). 

Data in Table 5 show that Giza 20 cultivar was associated with 
maximum total bulbs yield (18.315 and 19.666 ton/fed) followed by Comp. 9 
which produced (17.639 and 18.729 ton/fed) in the first and second seasons, 
respectively. The lowest total yield (12.342 and 12.742 ton/fed) was observed 
with Giza White in the two seasons, respectively. Other onion cultivars were 
ranked in between. These results may be due to the genetic variations 
between onion cultivars. Mostafa (1998), Mostafa and Abd El-Megid (1998) 
and El-Kafoury (1999) came to the same conclusion. 

Data in Table 5 revealed that marketable bulb yield (ton/fed) as 
affected by onion cultivars followed nearly the same trend of total bulb yield. 

The higher culls bulbs (3.491 ton/fed) was observed with nucleus 1866 
Globe cultivar in the first season, and Giza 20 (2.056 ton/fed) in the second 
season. The lower total culls (1.116 and 1.316 ton/fed) was recorded with 
Giza White in the first and second seasons, respectively. This may be due to 
the genetic variations between onion cultivars. These results are in harmony 
with those obtained by El-Kafoury (1996) and Mostafa and Abd El-Megid 
(1998). 

Data in Table 6 show that the highest total loss weight during storage 
period of four months, was observed with Comp. 9 cultivar in both season. 
Whereas, the lowest total loss weight was associated with Giza White, Giza 
Red and Giza 20 cultivars with no marked differences in between. According 
to Mostafa and Abd El-Megid (1998), El-Kafoury et al. (1999) and Hegazy 
and El-Sheikh (1999), there was a varietal differences in storability of 
cultivars.    
3- Applied irrigation water (m3/fed): 

Data in Table 6 show that giving one irrigation at 45 days from 
transplanting saved about 55.17 and 53.23 % of applied water as compared 
with giving four irrigation in the first and second seasons (1349.93 and 
1238.84 m3/fed), respectively. The treatment of two irrigation after 
transplanting saved about 35.13 and 37.85 % of applied water as compared 
with giving four irrigations by rate of 864.95 and 880.84 m3/fed, in the first and 
second seasons, respectively. The treatment of three irrigation after 
transplanting saved about 17.84 and 15.54 % of applied water compared with 
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giving four irrigations by rate of 436.41 and 361.67 m3/fed in the first and 
second seasons, respectively. El-Sharkawy-Amal  et al. (2006) came to the 
same conclusion.  

  Regarding to onion cultivars, it is evident that there was a significant 
differences between onion cultivars in both seasons. Comp. 9 cultivar 
required the highest irrigation water (1836.45 and 1785.00 m3/fed) in the first 
and second seasons, respectively as shown in Table 11. Whereas, the least 
quantity of irrigation waster was observed with Giza 20 followed by Behairy 
no Pink cultivars in both seasons, respectively. These results are in harmony 
with those of Mostafa and Leilah (1993) and El-Sharkawy-Amal  et al. (2006).  
4- Interaction effects:   

The interaction between irrigation treatments and onion cultivars had 
significant effect on total bulb yield (ton/fed), marketable bulb yield (ton/fed) 
and total culls bulb (ton/fed) in 2006/2007 season (Table 7 , 8 and 9). 

The highest means of total bulb yield (20.638 t/fed) was observed with 
the treatment combination of giving three irrigations to Giza 20 cultivar. 
Whereas, the lowest total bulb yield (11.178 t/fed) was recorded with the 
treatment combination of Giza White cultivar and one irrigation (Table 7).  

The highest means of marketable yield (18.75 t/fed) was observed with 
the treatment combination of giving three irrigations to Giza 20 cultivar. 
Whereas, the lowest marketable yield (9.74 t/fed) was recorded with the 
treatment combination of 1866 Globe cultivar and four irrigations (Table 8). 
 
Table 7: Means of total bulb yield (ton/fed) as affected by the interaction 

between irrigation treatments and onion varieties during 
2006/2007 season. 

              Irrigation treatments 
Varieties 

One irrigation 
Two 

irrigations 
Three 

irrigations 
Four 

irrigations 

Comp. 9 16.355 17.713 18.700 17.788 

Giza White 11.178 12.838 13.915 11.438 

Behairy no Pink 16.738 16.300 17.673 12.760 

1866 Globe 16.228 15.570 17.903 15.478 

Giza Red 14.690 16.570 15.155 16.840 

Giza 20 16.383 18.310 20.638 17.933 

F. test ** 

LSD at 5 % 1.436 

LSD at 1 % 1.903 
 

Table 8: Means of marketable bulb yield (ton/fed) as affected by the 
interaction between irrigation treatments and onion varieties 
during 2006/2007 season. 

             Irrigation treatments 
Varieties 

One irrigation 
Two 

irrigations 
Three 

irrigations 
Four 

irrigations 

Comp. 9 14.07 12.10 16.14 16.16 

Giza White 10.26 11.52 12.52 10.61 

Behairy no Pink 14.73 14.48 16.23 10.72 

1866 Globe 14.19 13.45 13.83 9.74 

Giza Red 11.91 13.82 12.81 14.70 

Giza 20 12.83 16.07 18.75 15.71 

F. test ** 

LSD at  5 % 0.96 

LSD at 1 % 1.26 
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The highest total culls (5.73 t/fed) was observed under the treatment 
including the combination of 1866 Globe cultivar and four irrigations. 
Whereas, the lowest culls bulbs (0.92 t/fed) was recorded with the treatment 
including the combination of Giza White cultivar and one irrigation. This 
results may be attributed to the expression of genotype of cultivars with 
irrigation regime. Mostafa and Leilah (1993) came to the same 
conclusion(Table 9). 

From all obtained results, it could be generally concluded that in case 
of cultivation onion in soil similar to that used in the experiment, it is 
recommended that Giza Red and Giza 20 are the suitable cultivars with given 
of 2-3 irrigations after transplanting. These treatments lead to an increase in 
total and marketable bulbs yield of high quality. 
 
Table 9: Means of total culls (ton/fed) as affected by the interaction 

between irrigation treatments and onion varieties during 
2006/2007 season. 

                     Irrigation treatments 
Varieties 

One 
irrigation 

Two 
irrigations 

Three 
irrigations 

Four 
irrigations 

Comp. 9 2.28 5.61 2.56 1.63 

Giza White 0.92 1.32 1.40 0.84 

Behairy no Pink 2.01 1.82 1.44 2.04 

1866 Globe 2.04 2.11 4.08 5.73 

Giza Red 2.78 2.75 2.35 2.14 

Giza 20 3.56 2.24 1.88 2.22 

F. test ** 

LSD at 5 % 0.65 

LSD at 1 % 0.86 
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                                                                     تأثير عدد الريات والأصناف على النمو والمحصوو  وصوتات الدوودى اوى المصو  مو  
                                      الإشارى إلى الإستهلاك المائى لنمات المص 

  و    **               أحمووود ىيووورى مصووو تى  ،    *                            ، عمووود الووورحيا عمووود الووورحيا ليلووو    *                    أحمووود أموووو الندوووا  نووودي 
     **               لله حسن اتح الله حسن     اتح  

                دامعة المنصورى.  –             كلية الزراعة   –               *  سا المحاصي  
    مصر  -                     مركز المحوث الزراعية   –                           معهد محوث المحاصي  الحقلية   –                سا محوث المص     ** 
 

                                                                          أجريت  ذتتال راسررفت  زتتة محرةتت  موثت  رااوتت ب راحررةيتت  اتةاجميحب ةموةز تت  را رايتت    
                   ةريت   روتسب ر ريتتة     ى ر ل             أراع معةملا  ا           اهسف تقييم       6002 /    6002        6002 /    6002      م فمة      خلال

                     تم إنتةجهتة اقفتم اوت ب          م  رااصل       جسيسب           فت  أصنةف      ااك ا                                    ر ثلاب رية   أراع  رية  اعس راشتل  
                            ر جيحب أايض ر اويترى ختةاة مت     9                    ةراصنف راتركياة رقم                                  رااصل ةمركح رااو ب راحررةي    ذة 

     صتاة        وصت ل   م         رانم   را           م  ويب   60                       كر ى ر جيحب أومر  جيحب       6222            مر ر ران ي           رال   رلأو
   .                                            اكل معةمل  وفب رامعسا  رام ضو  زة مت  رااوب               رلإفتهلاك رامةئة      وفةب          . كمة تم       راج سب

         زتتة تصتتميم                زتتة كتتلا رام فتتمي              معتتةملا  راتترى                            تجراتت  مناصتتل  اكتتل معةملتت  متت         تتتم ةمتتل 
   .       رصنةف    2             كل تجرا  ةلة      تمل      إش   .                        راقثةةة  كةمل  راعش رئي 

  :       اى الآتى               ص أها النتائج ي  لى      يمكن ت و
                        مت فث ث ل راناة  ةفم  ر        كل م    زة                                  رية  اناة  رااصل إاة حيةسب  رضو     3- 6          أسى إةثةء  - 6

                                                                               ةسس رلأ ررق ر راموص ل راكلة الأاصةل ةث /زتسر   ر راموصت ل راقةاتل التفت يق ةث /زتسر   
                                                    ةث /زسر  . كمة حرس  نفا  رااقس راكلتة الأاصتةل راصتةاو                                 كااك را ح  راكلة الأاصةل رانقض  

      أشهر.   4                         التف يق خلال تخحينهة امسب 
                      ثت ل راناتة  ةفتم  ر ةتسس  ا                أةثتة أةلتة قتيم     60                                         أثات  راسررف  أ  راصناي  جيحب أومر  جيحب  - 6

                                                                           رانفا  رامئ ي  المةسب راجةز  زة راناة  كااك ةسس رلأيةم مت  راشتتل وتتة راوصتةس  ر        راناة        ررق  أ
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              زتة  ح  رلأاصتةل           أةلتة قتيم      كر ي      6222      راصنف               قس أةثة   .                        اةامقةرن  اةلأصنةف رلأخرى
          ً                                 كة  مصو اةً اأكار نفا  الاقس راكلة خلال زترب    9                        . كمة أ  راصنف راتركياة          ةث /زسر          رانقض 

     جيتحب                                                      ً        شهر ر زة وي  كتة  أقتل نفتا  زقتس ختلال ذتال رااتترب مصتةواةً الصتناي  أ   4             راتخحي  امسب 
  .  60           أومر  جيحب 

       ةوتت راة        13.66           11.62                                     ريتتة  اعتتس راشتتتل اناتتة  رااصتتل إاتتة تتت زير    3     6  ر    6          أسى أةثتتةء  - 3
        220.24            226.91       ةوتتتتتتتتتت راة        32.21           31.63           /زتتتتتتتتتسر  3 م         6632.24             6349.93

                           /زتسر   اةامقةرنت  لأراتع ريتة   3 م        326.22         32.46 4       ةوت راة        61.14         62.20         /زسر      3 م
   9                   ً                         أكثتر رلأصتنةف إفتتهلاكةً المتةء ذت  راصتنف راتركياتة                                 زة كلا رام فتمي  ةلتة راترتيتب. كتة  

       ً إفتتهلاكةً                                                /زسر   زة كلا رام فمي  ر زتة وتي  كتة  أقتل رلأصتنةف 3 م         6221.12           6232.41 ة
      لأومر.                           رااويرى راخةاة م  رال   ر    60                       المةء ذمة راصناي  جيحب 

      موص ل                       راموص ل راكلة الأاصةل      ةلة              تأثير معن ى                                   كة  التاةةل اي  ةسس رارية   رلأصنةف  - 4
         قتس فتجل                                                                       رلأاصةل راقةال  التفت يق ةث /زتسر   كتااك موصت ل رلأاصتةل رانقضت  ةث /زتسر  .

   قتس     كمة       60                رية  الصنف جيحب    3                                                     راوس رلأةلة الموص ل راكلة مع رامعةمل  راتة إشتمل  ةلة 
           ريتة  الصتنف    3                                                            وس رلأةلة الموص ل راصةاح التف يق مع رامعةمل  راتة إشتتمل  ةلتة       فجل را
   4                            متع رامعةملت  راتتة إشتتمل  ةلتة                    ح  رلأاصتةل رانقضت                        ر كمة فتجل راوتس رلأةلتة ات    60     جيحب 

      كر ى.      6222            رية  الصنف
       راتاي     60                           م  راصتناي  جيتحب أومتر  جيتحب     لأي     رية     3- 6                           ت صة ذاب راسررف  اإةثةء

           اأزضل صاة        ةةاي                              كمة أسى إاة إنتةج موص ل أاصةل       راري                            اة ت زير كمي  منةفا  م  مةء  إ      يؤسى
            ج سب.
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