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ABSTRACT: To evaluate fourteen local Egyptian genotypes of onion (Allium cepa, L.) under 

calcareous soils and drip irrigation for increasing economic income by through cultivation of the high 
yielding onion genotypes (cvs) and found the high quality cultivars in export characters. In this 
respect, two filed experiments were conducted at Experimental Farm of Nubaria Agricultural 
Research Station during 2014/2015 and 2015/2016 winter seasons in randomized complete block 
design (RCBD) with 5 replications. The obtained results cleared that there were a significant 
difference among the 14 onion genotypes in all studied characters. Whereas, the combined 
analysis of variance revealed significant differences among the fourteen genotypes for all studied 
characters. It can be concluded that Composite 16 large oblong genotype recoded the highest total 
and market yield of onion under calcareous soils under drip irrigation in Nubaria Region to increase 
economic income.  
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INTRODUCTION  
  

Onion (Allium cepa, L.) is the most important bulb crops and it is one of the 
most important vegetable crops grown in many parts of the world. It belongs to the 
family Alliceae, genus Allium that contains about 600 species. Onions have been 
valued for their medicinal qualities by many cultures around the globe. Numerous 
health benefits have been attributed to the onion, including prevention of cancer 
and cardiovascular disorders. It has a positive relationship between onion intake 
and risk for these common diseases. In Egypt, the total cultivated area of onion is 
144.00 thousand feddans (FAO, 2012). The estimated productivity per feddan each 
of loaded and solo onions was 15.53 tons. The quantity exported annually from 
fresh onions about 202.1 thousand tons. In the world, the total cultivated area of 
onion is 3971000.51 ha, it produced 75.98 million tons by average of productivity 
per ha is 19.10 tons (FAO, 2012). Onions find widespread usage in both fresh 
green and dried forms. It is used as a flavor additive in a wide variety of food 
formulations such as comminuted meats, sauces, soups, salad dressings and 
pickle relishes (Kumar et al., 2006). 

 
For many years, a program for improving the Delta genotypes was carried 

out at Onion Research Department. The workers succeed to obtain three new 
selections which have more uniform bulbs and better keeping quality. An 
increasing area is planted with onion in Nubaria region, appeared through the last 
few years some agricultural problems, especially, drought, salinity and diseases. 
Accordingly, it is essential to evaluate the performance of newly developed local 
lines and the introduce ones under Nubaria region conditions. 
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Onion cultivars are characterized by bulb skin, color, thickness, bulb 
pungency taste and bulb shape. Bulb shape can be globe, flattened globe, 
sometime with a flat to spindle or cylindrical. Onion cultivars differ in their quality 
characters. The quality characters of onion cultivars are described in several ways 
that include bulb doubling, the firmness of bulb, dry matter content, bulb pungency, 
flavor and its potential storage life. Also cultivars are characterized by 
inflorescence fertility, the flower number in umbel, the sepal and anther color, and 
the presence or absence of bulbils in the inflorescence. Hybrid varieties have 
replaced many of the standard open-pollinated cultivars. The hybrids are vigorous 
and uniform in bulb shape, size, and maturity and higher in yield (Swiader et al., 
1992 and Brewster, 1990). Major factors that affect onion bulbs in storage include 
time of harvest, type of cultivar, pests and diseases, and atmospheric composition 
such as oxygen, carbon dioxide, temperature and relative humidity (Kader, 1992 
and Thompson, 1992). 

 
The combined analysis of variance revealed significant differences among 

the six genotypes for all studied characters except % of double bulbs. Giza 20, Red 
Giza and (Giza 20 x TEYG) genotypes had the highest values for plant height and 
no. of leaves/plant, while Comp. 13 Oblong gave the lowest ones. Comp. 13 Ob., 
was the earliest in bulb maturity, while Giza 20 and Red Giza were the latest ones. 
Giza 20, Red Giza, (Giza 20 x TEYG) and Group of Composites were the highest 
in total and marketable yield and average bulb weight Comp. 13 Ob., had the 
highest % of single bulbs 99.69 %, the lowest % of double bulbs and normal % of 
bolters (0.31 %) (Yaso, 2007). Giza 20 and Red Giza and (Giza 20 x TEYG) 
genotypes had the highest means for plant height and No. of leaves/plant, while 
Comp. 13 Oblong gave the lowest ones. Compo“13Ob” was the earliest in bulb 
maturity, while Giza 20 and Red Giza were the latest ones. Giza 20, Red Giza, 
(Giza 20 x TEYG) and Group of composites were the highest in total and 
marketable yield and average bulb weight (Yaso, 2007). 

 
Lai et al. (1994) tested 60 onion cultivars and found that (Niz 1003 x PH 

3325), Granex x PRR, Granex 429 and Henry’s. Special gave the highest 
marketable yields. However, Bettoni et al. (2012) reported that the cultivars Alfa 
Sao Francisco and Alfa Sao Francisco_RT produced higher values of dry mass 
and productivity in January. However, Kattak et al., 2013 inducted that heaviest 
individual bulb was produced by cultivar Swat-1 whereas the local cultivar gained 
weight. Cultivar Swat-1 produced heavy bulb at location-1 (Chokora) while bulb 
weight was recorded in location 2 (Chountra) by the same cultivar. The highest 
bulbs yield was recorded for cultivar Swat-1 at both locations, respectively, which 
was associated with the individual bulb weight and diameter gained by the same 
cultivar. The main objective of this study was to evaluate fourteen local Egyptian 
genotypes of onion (Allium cepa L.) under calcareous soils under drip irrigation to 
increase economic income through cultivation the high yielding onion genotypes 
and found the high quality varieties in export characters. 
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MATERIALS AND METHODS 
 

Fourteen onion genotypes varied in their origin and characteristics were 
chosen from the onion germplasm collection at Onion Research Department, Field 
Crops Institute, Agricultural Research Center (ARC), Egypt. The genotypes were 
grown at the Experimental Farm of Nubaria Agricultural Research Station during 
2014/2015 and 2015/2016 winter seasons. The tested genotypes were: 
(Composite 16 White, Composite 16 Large oblong, Composite 12, Composite 17, 
1866- Behairy, New Valley, Giza Red Bulk, Nubaria DSR, Shandawil 1, Giza 6 
Mohassan, Giza 20, Giza Red, 024-001-2014 and Yellow Creole).The soil of the 
experimental field was calcareous sandy loam in texture with pH 8.3 and 25% 
CaCO3 content. Other soil properties are presented in Table (1) was described 
according to (Chapman and Partt, 1978).Seedlings of fourteen genotypes were 
transplanted to drip irrigation beds on December 5th and December 17th in 2014 
and 2015 season, respectively. The experimental plot size was planted space at 10 
cm in the bed, 80 cm in width and 7.2 m in length. Recommended doses of 
nitrogen, phosphorus and potassium fertilizers were added at the rate of 90 kg N, 
45 kg P2O5 and 48 kg K2O/fed. All other cultural practices for onion production in 
calcareous soil were followed. A randomized complete blocks design (RCBD) with 
five replicates was used.  

 
Table (1). Physical and chemical properties of the experimental soil sites 

during the two cropping seasons 2015 and 2016. 
 

Soil characteristics 2014/2015 2015/2016 
Soil texture Sandy clay loam 

Sand % 51.83 52.73 
Silt % 25.64 22.46 
Clay % 22.53 24.81 
pH (1: 2.5 water suspension) 8.24 8.31 
EC (dSm-1) 3.72 3.47 
O.M. (%) 0.39 0.21 
CaCO3 (%) 22.74 26.32 

Soluble cations (meq /L.) 
Ca+ + 8.72 9.63 
Mg+ + 1.29 1.17 
Na+ 23.83 21.11 
K+ 3.16 2.79 

Soluble anions (meq /L.) 

HCO3
- 3.52 2.86 

Cl- 26.14 24.32 
SO4- - 7.54 7.52 
Available N(mg/kg) 19.40 20.60 
Available P (mg/kg) 3.51 2.74 
Available K (mg/kg) 159.00 137.00 
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The following data were recorded: 
After 120 days from transplanting, 20 randomly selected plants were taken 

from each plot in both seasons to measure: Plant height (cm), number of green 
leaves/plant, total chlorophyll content (mg m-2), plant fresh weight (g/plant), plant 
dry weight (g/plant), number of days to maturity, total yield (tons/fed.), marketable 
yield (tons/fed.), average bulb weight (g), bulb diameter (cm), percentage of single 
bulbs, percentage of double bulbs, percentage of bolters, bulb and total soluble 
solids (TSS). 

 
Statistical analysis 

All statistical analysis was performed using analysis of variance technique 
by means of CoStat computer software package (CoStat, Ver. 6.311., 2005). 
Recorded data of all studied characters were statistically analyzed according to the 
used design and the means were compared using LSD test (Duncan, 1955).. The 
analysis of variance was made separately for each season, then a combined 
analysis for the two seasons was calculated (Gomez and Gomez, 1984).  

 

RESULTS AND DISCUSSION 
 
Highly significant differences occurred among seasons and combined 

analysis was carried out for plant height, number of leaves/plant, total chlorophyll, 
days to maturity, total yield, marketable yield, average of bulb weight, bulb 
diameter and % of bolters (Table 2). Whereas, the highest mean value for number 
of leaves/plant (7.50 leaves), total chlorophyll (66.30 mg/m2), number of days to 
maturity (150.40 days), average bulb weight (67.44 g), total yield (17.88 tons/fed.), 
and marketable yield (17.03 tons/fed) were recorded for the first season 
2014/2015. Meanwhile plant height (69.43 cm), bulb diameter (6.68 cm), and % of 
bolters (2.73 %) recorded the highest mean value in 2015/2016 season but there 
was no significant difference between the second season and the combined 
analysis in bulb diameter and % of bolters (Table 2). 

 
 However, the lowest values of plant height (63.17 cm), bulb diameter (6.11 

cm), % of bolter (2.03 %) were obtained in the first season 2014/2015. In the 
otherwise, the lowest mean values of No. of leaves/plant (7.19 leaves), No. of days 
to maturity (144.61 days), average bulb weight (65.76 g), total yield (11.18 
tons/fed) and marketable yield (10.54 tons/fed) in combined analysis. These results 
are in harmony with those obtained by Gamie and Yaso (2007), Yaso (2007), 
Bettoni et al. (2012) and Kattak et al. (2013) who revealed that there was a 
significant difference among seasons and location at different environmental 
conditions.  

 
Genotypes responses differ under agro-ecological conditions and several 

genotypes of the same species behave different even grown under same 
environment. Bolting (formation of seed stalk followed by the initiation of flowering) 
is a highly undesirable character for bulb crop. Temperature and photoperiod are 
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considered to be the main factors for bolt initiation in onion (Diaz-Perez et al., 
2003) and different genotypes have different bolting percentage in a specific agro- 
climatic condition.  

 
Also data in Table (2) indicated that there was no significant difference 

among seasons and combined data in these traits i.e. plant fresh weight, plant dry 
weight, % of single bulbs and % of double bulbs. 

 
Figure (1) cleared that the highest and lowest mean values of the two 

seasons and combined analysis for all studied characters of onion genotypes. 
 

Table (2). Average of growth and yield attributes for 14 onion genotypes 
evaluated under calcareous soils during seasons 2014/2015, 
2015/2016 and combined data. 

 
Season 

Genotypes 2014/2015 2015/2016 combined LSD at 0.05 

Plant height (cm) 63.17c 69.43a 66.30b 1.14 
No. of leaves/plant 7.50a 7.19b 7.35 ab 0.159 
Total chlorophyll (mg/m2) 66.30 a 62.85 b 52.52 c 0.219 
Fresh weight/ plant (g) 182.35 171.01 176.68 n.s. 
Dry weight/plant (g) 23.22 23.30 23.26 n.s. 
Number of days to maturity 150.4a 144.61c 147.51b 1.96 
Average bulb weight (g) 67.44a 65.76c 66.60b 0.133 
Bulbs diameter (cm) 6.11b 6.68a 6.69a 0.022 
Percentage of single bulbs 95.16 94.40 94.78 n.s. 
Percentage of double bulbs 2.13 2.30 2.21 n.s. 
Percentage of bolters 2.03b 2.73a 2.38ab 0.404 
Total yield (tons/fed.) 17.88a 11.18c 14.53b 0.657 
Marketable yield (tons/fed.) 17.03a 10.54c 13.79b 0.624 

Means at the same row followed by the same letter are not significantly different according to L.S.D. 
at 0.05 value. 
n.s. not significant difference at 0.05 level of probability.  
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Fig. (1). Growth and yield attributes for 14 onion genotypes as affected by 

two seasons 2014/2015, 2015/2016 and combined data. 
 

The data in Tables (3 and 4) indicated that there was a significant difference 
among the 14 onion genotypes for all studied characters. Whereas, the combined 
analysis of variance revealed significant differences among the fourteen genotypes 
for all studied characters. Composite 16 White gave the highest mean value of 
number of leaves/plant (7.82) as compared with other genotypes in combined 
analysis. Composite 16 large oblong recorded the highest means values of total 
chlorophyll in leaves (59.65 mg/m2), bulb diameter (6.99 cm) and total yield (17.73 
tons/fed), marketable yield (16.98 tons/fed), and it was the earliest genotype 
(140.20 days) as in comparison with other genotypes during combined analysis. 
Nubaria Dsr had the highest mean value of % of double bulbs (6.60 %) as 
compared with other genotypes in combined data. Giza 6 Mohassan and Giza 20 
had the highest mean values of plant height (69.44 cm and 68.85 cm) and fresh 
weight/plant (328.09 g/plant) and it was the latest in bulb maturity (155.10 and 
155.80 days to maturity), respectively in comparison with others. But in dry weight 
Giza 20 gave the highest weight (33.43g/plant) followed by Giza Red (30.88 
g/plant) and Shandawil (30.78 g/plant). Yellow Creole recoded the tallest plant 
(69.16 cm) after Giza 6 Mohassan (69.44 cm) and the % of bolter (4.78 %) as 
compared with others genotypes in combined data. Genotype (024.001.2014) had 
the heaviest average bulb weight (79.35 g) and the highest percentage of single 
bulbs (98.35 %) in comparison with others.  
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The cultivar Composite 16 Large oblong proved to be superior for 

marketable yield (ton/fed), total yield (tons/fed.), bulb diameter,  total chlorophyll in 
leaves and number of leaves/plant, and it was the earliest as well as Giza 6 
Mohassan and Giza 20 produced the highest values of plant height, number of 
leaves/plant, fresh weight, and dry weight compared to the other genotypes under 
this study conditions, and exhibited wide adaptability across different environments 
in two seasons under climate conditions in Nubaria region, Alexandria. This could 
be due to some differences in the temperature, rain fall pattern with higher amount 
of rain occurred during the growing seasons, which had positive effect on total yield 
and also on marketable yield and others characters. 

 
Meanwhile, the lowest mean values of plant height (58.08 g) with 

024.001.2014 genotype, No. of leaves/plant (6.85 and 6.88 leaves) with 1866- 
Behairy followed by New Valley respectively, total chlorophyll concentration in 
leaves (44.60 mg/m2) with 1866- Behairy, the lowest fresh weight (83.72 and 
104.28 g/plant) with Composite 12 and Composite 17, respectively, dry weight 
(13.54 g/plant) recorded by Composite 12, the lowest average bulb (52.15g) with 
New Valley, Bulbs diameter (5.73 cm) with 024.001.2014, Percentage of single 
bulbs (88.85 %) with Nubaria Dsr, Percentage of double bulbs (0.19 %) with New 
Valley, Percentage of bolters (0.35 %) with 024.001.2014, total yield (11.67 
tons/fed), and the lowest Marketable yield  (11.17 tons/fed), receptively. These 
results are in less/more agreement with those recorded by Lai et al. (1994), Gamie 
and Yaso (2007), Yaso (2007), Bettoni et al. (2012) and Kattak et al. (2013) who 
indicated that there were significant differences among onions genotypes.
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Table (3). Average of growth and yield attributes for 14 onion genotypes evaluated under calcareous soils as 
combined analysis of two seasons. 

 

Genotypes 
Plant 

height (cm) 
No. of 

leaves/plant 

Total 
chlorophyll 

(mg/m2) 

Fresh 
weight 

(g/plant) 

Dry 
weight 

(g/plant) 

Number of 
days to 
maturity 

Composite 16 White 61.25de 7.82 a 46.09de 99.69d 17.32cd 142.10de 
Composite 16 Large oblong 64.94bcd 7.45abc 59.65a 107.67d 17.99bcd 140.20e 
Composite 12 67.98abc 7.23bcd 50.65bcde 83.72d 13.54d 145.50cd 
Composite 17 67.92abc 7.36bc 52.18bcd 104.28d 16.88cd 142.30de 
1866- Behairy 67.00abc 6.85d 44.60e 112.60d 15.85cd 141.70de 
New Valley 66.86abc 6.88 d 51.07bcd 137.64cd 22.69bc 151.90ab 
Giza Red B 67.66abc 7.39abc 51.37bcd 218.75b 26.20ab 153.00ab 
Nubaria Dsr 68.10ab 7.38abc 50.16bcde 191.95bc 19.68bcd 144.40de 
Shandawil 64.30cd 7.39 abc 53.03bc 198.69bc 30.78a 143.50de 
Giza 6 Mohassan 69.44a 7.48abc 51.48bcd 223.11b 26.21ab 155.10a 
Giza 20 68.85a 7.51abc 51.64 bcd 328.09a 33.43a 155.80a 
Giza Red 66.64abc 7.55ab 47.01cde 234.41b 30.88 a 154.10ab 
024.001.2014 58.08e 7.51abc 54.23ab 194.71bc 22.47bc 149.80bc 
Yellow Creole 69.16a 7.06cd 49.04bcde 238.22b 31.76 a 145.70cd 
LSD at 0.05 3.73 0.454 6.24 75.120 7.779 4.67 

     Means at the same column followed by the same letter are not significantly different according to L.S.D. at 0.05 value. 
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Table (4). Average of yield attributes for 14 onion genotypes evaluated under calcareous soils as combined 
analysis of two seasons. 

 

Genotypes 
Average 

bulb 
weight (g) 

Bulbs 
diameter 

(cm) 

Percentage 
of single 

bulbs 

Percentage 
of double 

bulbs 

Percentage 
of bolters 

Total 
yield 

(tons/fed.) 

Marketable 
yield 

(tons/fed.) 

Composite16 White 60.15defg 6.79abc 92.02e 2.49cde 4.63ab 14.47c 13.34bc 
Composite16 Large oblong 69.70bc 6.99 a 95.41bcd 0.71f 3.88abc 17.73 a 16.98 a 
Composite 12 59.95 efg 6.67abcd 97.25 ab 1.49def 1.63ef 14.63bc 13.94bc 
Composite 17 56.10fg 6.92ab 96.31abc 1.71cdef 1.08efg 14.64bc 14.21bc 
1866- Behairy 63.00cdef 6.37cde 96.02 abc 1.22ef 3.12cd 15.02bc 14.40b 
New Valley 52.15 g 6.61abcd 95.53abcd 0.190 f 4.21abc 11.67e 11.17e 
Giza Red B 68.95bcd 6.45 bcde 96.70abc 1.43def 0.92fg 14.86bc 14.36b 
Nubaria Dsr 76.15ab 6.20 defg 88.85 f 6.60a 0.55fg 15.87b 14.15bc 
Shandawil 59.95efg 6.39cde 93.83cde 2.73cde 3.56bc 12.36de 11.64de 
Giza 6 Mohassan 71.50abc 6.26cdefg 95.54abcd 3.14c 1.15efg 14.05c 13.51bc 
Giza 20 71.80abc 6.36 cdef 92.75de 5.01b 2.24de 14.82bc 13.86bc 
Giza Red 68.05bcde 5.83 fg 96.32abc 2.90cd 1.23efg 15.35bc 14.69b 
024.001.2014 79.35 a 5.73 g 98.35a 0.64f 0.35g 14.00c 13.89bc 
Yellow Creole 76.25ab 6.02 efg 92.08e 0.80f 4.78a 13.94cd 12.91de 
LSD at 0.05 8.864 0.529 2.92 1.52 1.20 1.62 1.38 

Means at the same column followed by the same letter are not significantly different according to L.S.D. at 0.05 value. 
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CONCLUSION 

Considering the obtained results, it can be concluded that Composite 16 
large oblong genotype recoded the highest total and market yield of onion under 
drip irrigation in Nubaria Region, Alexandria, Egypt.  
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