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ABSTRACT 

Thirty two onion genotypes were evaluated for nine quantitative characters. High genotypic and phenotypic coefficient 
of variation (>25%) was observed for double bulb percentage, split bulb percentage and neck thickness. Moderate 
genotypic and phenotypic coefficient of variation (10-25%) was observed for polar diameter, equatorial diameter and 
yield. However, plant height, no. of leaves, bolting percentage showed only moderate phenotypic coefficient of variation 
(10-25%). High heritability (>60%) was observed for plant height, double bulb percentage, polar diameter, equatorial 
diameter and yield. Moderate (30-60%) heritability was recorded for no. of leaves, split bulb percentage and neck 
thickness. Expected genetic advance expressed as percentage of mean was observed high (> 20%) for double bulb 
percentage and yield. Low genetic advance as percent of mean (<10%) was observed for all other characters viz., plant 
height, no. of leaves, bolting%, split bulb%, neck thickness, polar diameter and equatorial diameter. 
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INTRODUCTION 
The onion (Allium cepa L., from Latin cepa "onion"), also known as the bulb onion or common onion, is a 
vegetable that is the most widely cultivated species of the genus Allium. Its close relatives include the 
garlic, leek, chive,and Chinese onion.  This genus also contains several other species variously referred to 
as onions and cultivated for food, such as the Japanese bunching onion (Allium fistulosum), the tree onion 
(A. ×proliferum), and the Canada onion (Allium canadense). The name "wild onion" is applied to a number 
of Allium species, but A. cepa is exclusively known from cultivation. Its ancestral wild original form is not 
known, although escapes from cultivation have become established in some regions. The onion is most 
frequently a biennial or a perennial plant, but is usually treated as an annual and harvested in its first 
growing season. The onion plant has a fan of hollow, bluish-green leaves and its bulb at the base of the 
plant begins to swell when a certain day-length is reached. The bulbs are composed of shortened, 
compressed, underground stems surrounded by fleshy modified scale (leaves) that envelop a central bud 
at the tip of the stem. In the autumn (or in spring, in the case of overwintering onions), the foliage dies 
down and the outer layers of the bulb become dry and brittle. The crop is harvested and dried and the 
onions are ready for use or storage. The crop is prone to attack by a number of pests and diseases, 
particularly the onion fly, the onion eelworm, and various fungi cause rotting. Some varieties of A. cepa, 
such as shallots and potato onions, produce multiple bulbs.  
Onion (Allium cepa L.), crop is one of the most important vegetable and commercial crop. It belongs to the 
family Alliaceae, originated in central Asia. India is the second largest producer of onion in the world, next 
to China. India produces 19299 thousand MT onion from 1217 thousand hectares of area and 
productivity is 16.0 MT [1]. Besides the traditional rabi crop (winter season), the kharif crop (summer) is 
now being grown successfully in the north and eastern parts of the country which has revolutionized 
onion production and marketing in India. Several important cultivars such as Pusa Red, PusaRatnar, 
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ArkaNiketan, Punjab Selection, Hisar-2, N-2-4-1 and Udaipur 1-102 have been developed for the rabi 
season, whereas N-53, ArkaKalyan and Agrifound Dark Red are grown in the kharif and late kharif 
(rengda) seasons [2]. The genotypic and phenotypic coefficient of variation and genetic advance of mean 
have been studied earlier by different researchers for selection of an appropriate genotype of onion for 
breeding programmes [3,4,5,6]. 
Experiment was conducted to evaluate different genotypes of onion so as find out the heritability and 
genetic advance of different traits for selection of the appropriate genotype for the region and its further 
utilization for breeding programmes.  

 
MATERIALS AND METHODS 
Thirty two genotypes namely BRBO-1001 BRBO-1002, BRBO-1003, BRBO-1004, BRBO-1005, BRBO-1006, 
BRBO-1007, BRBO-1008, BRBO-1009, BRBO-1010,BRBO-1011,BRBO-1012, BRBO-1013, BRBO-1014, 
BRBO-1015, BRBO-1016, BRBO-1017, BRBO-1018,, BRBO-1019, BRBO-1021, BRBO-1022, BRBO-1023, 
BRBO-1024,, BRBO-1025, BRBO-1026, BRBO-1028, BRBO-1029,, BRBO-1030, BRBO-1031 and Local 
check YG planted in a randomized block design (RBD) with three replications. Spacing was maintained 
15cm between the rows and 10cm between the plants. Plot size was maintained 1m in length and 1m in 
breadth. The location of experimental field was at Vegetable farm SKUAST- KASHMIR Jammu and 
Kashmir during Rabi season  and the soil in the research station is sandy loam in texture, fine, mixed with 
good water holding capacity. The data were analyzed to work out variance components and coefficient of 
variations as per method suggested by [7]. Heritability in broad sense and expected genetic advance as 
per cent of mean were estimated as suggested by [8]. 

 
RESULT AND DISCUSSION 
Analysis of variance for the experiment with thirty two treatments for nine characters viz., plant height 
(cm), number of leaves, bolting (%), double bulb (%), split bulb (%), neck thickness (mm), polar diameter 
(mm), equatorial diameter (mm), yield (q ha-1) was carried out for testing the significance of variance 
among the treatments for each character through ‘F’ test (Table 1). The ‘F’ test indicated that variance due 
to treatments were highly significant for all the characters under study. The variance due to known and 
unknown causes was worked out using the method suggested by [9] (Table 1). 
Descriptive statistics  
The mean was calculated for all the studied characters (Table 2). The mean plant height was 50.4 cm, no. 
of leaves 5.2, bolting 2.3%, double bulb 2.4%, while as the neck thickness, polar diameter and equatorial 
diameter were 2.6, 38.2 and 51.6 mm, respectively. The mean grain yield was 111 q ha-1. 
Coefficient of variation 
The estimates of coefficient of variation, i.e. genotypic coefficient of variation (GCV) and phenotypic 
coefficient of variation (PCV) are presented in Table 2.High genotypic coefficient of variation (>25%) was 
observed for double bulb percentage, split bulb percentage and neck thickness. Moderate genotypic 
coefficient of variation (10-25%) was observed for polar diameter, equatorial diameter and yield.Plant 
height, no. of leaves and bolting percentage showed low (<10%) genotypic coefficient of variation (Table 
2).High percentage of phenotypic coefficient of variation (more than 25%) was observed for double bulb 
percentage; split bulb percentage and neck thickness. Moderate phenotypic coefficient of variation (10-
25%) was observed for plant height, no. of leaves, bolting percentage, polar diameter, equatorial diameter 
and yield. But none of the characters showed low (<10%) phenotypic coefficient of variation. The 
genotypic coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) were computed to 
access the existing variability in the characters. The PCV were higher than GCV for all the characters 
indicating each and every character was influenced by environmental factors up to some extent. The very 
little difference between GCV and PCV indicates that there was very little environmental influence and 
these characters cannot improve by providing favourable environment. GCV and PCV for evaluating 
genotypes has also been studied by [5, 6].  
Heritability 
High heritability (>60%) was observed for plant height, double bulb percentage, polar diameter, 
equatorial diameter and yield. Moderate (30-60%) heritability was recorded for no. of leaves, split bulb 
percentage and neck thickness. None of the characters showed low heritability [(below 30%) (Table 2)]. 
In general the characters that show high heritability with high genetic advance are controlled by additive 
gene action [10]and selection is always effective for that trait. The present result shows the prevalence of 
greater genetic variability among the genotypes which offers good opportunities for crop improvement of 
onion through selection [4,11]. 
 

Chatto et al 



RJCES Vol 6 [6] December  2018                     36 | P a g e      © 2018 AELS, INDIA 

Table 1: Analysis of variance for yield and yield components in onion 
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Replication 2 0.423 1.205 0.786 1.097 0.321 0.010 0.463 1.101 0.312 
Treatments 31 33.231** 4.432.** 432.021** 177.381** 11.221** 1.078** 7.045** 122.130** 12.561** 
Error 62 0.222 1.008 1.421 0.023 1.012 1.089 0.222 1.450 1.070 

 

Table 2: Genetic variability parameters of thirty two genotypes of onion 

Characters Mean + SE Co-efficient of 
variation (%) 

Heritability 
(Broad sense) 

Genetic 
advance 

Genetic advance 
as % of mean 

  GCV PCV    
Plant height (cm) 50.34.+0.75 8.12 18.28 77.29 9.22 5.47 
No of leaves 5.19+0.31 9.88 13.22 31.17 0.55 9.44 
Bolting (%) 2.32+1.47 5.67 10.34 12.35 1.89 1.23 
Double bulb (%) 2.44+1.32 46.33 133.33 74.98 7.07 34.5 
Split Bulb (%) 0.298+0.47 110.33 145.23 34.16 1.44 2.10 
Neck 
thickness(mm) 

2.61+0.82 154.44 298.64 44.40 0.87 3.00 

Polar 
diameter(mm) 

38.22+0.18 11.22 22.22 81.30 9.56 4,00 

Equatorial 
diameter (mm) 

51.57+3.08 13.11 16.53 83.25 11.32 4.56 

Yield ( q/ha) 111.33+6.41 11.77 1454 92.16 128.67 87.00 

 

Expected genetic advance as percentage of mean 
Expected genetic advance expressed as percentage of mean was observed high (> 20%) for double bulb 
percentage and yield. Moderate genetic advance as percent of mean (10-20%) was not recorded any of 
the character. However low genetic advance as percent of mean (<10%) was observed for all other 
characters viz., plant height, no. of leaves, bolting%, split bulb%, neck thickness, polar diameter and 
equatorial diameter (Table 2). Genetic advance (in percent of mean) is a more reliable index for 
understanding the characters because its estimate is derived by involvement of deviation and intensity of 
selection [3,4]. 
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