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Abstract 
An experiment was conducted to identify promising accessions suited for cultivation under cold arid 

conditions of Leh, Ladakh. The main objective of the experiment was to evaluate the different varieties 

of onion for different morphological traits, Yield and maggot incidence under arid hill conditions of 

Ladakh. Seven onion varieties, namely Brown Spanish, Yellow Globe, Onion red, Red Coral, Bhima 

Shakti, Pinnari, Rosa bella and Local as Check with three replications were the treatments of the 

experiment. The observations were recorded on plant height, No. of leaves/plant, days to maturity, 

Pseudo length, Bulb diameter, Neck diameter, Bulb weight (fresh), yield/ha and maggot incidence. All 

the varieties have shown significant differences for all the traits under study. Bhima shakti showed 

highest plant height (63.90 cm) whereas red coral exhibited lowest plant height (46.33 cm). For number 

of leaves/plant yellow Globe was at 1st number with 15.96 /plant flowed by Local (11.86/plant). Among 

the 7 varieties including check Red Corel was early in maturity (138.66 days) followed by Bhima shakti 

(142.33 days). Highest yield/ha was exhibited by red coral (19.17 q/ha) followed by Bhima shakti (18.60 

q/ha) where as lowest yield/ha was observed in Pinnari (16.21 q/ha). Maggot pest incidence was 

observed lowest in Red coral (11.0%) followed by Local (14.66%) similarly highest maggot incidence 

was observed in the variety Bhima Shakti (15.00%). Among the seven varieties Red coral exhibits 

highest yield and lowest maggot incidence followed by Bhima shakti under cold arid conditions of 

Ladakh. Further Neck diameter which is regarded as storability parameter was lowest in Red coral 

(10.26mm) followed by Pinnari (10.46 mm). 
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Introduction 
The Himalayan mountain range has significant bearing on the climate of India, as its towering 

height created a vast rain shadow zone in the north. Among the cold arid parts of India, 

Ladakh in Jammu & Kashmir is one of the highest and coldest. Ladakh constitutes the eastern 

most trans- Himalayan part of Jammu & Kashmir state of India, bordering Pakistan and China 

constituting of two districts viz. Leh and Kargil. Leh district is situated between 32°N to 36°N 

latitude and 75°E to 80°E longitude at an altitude ranging from 2900-5900 m amsl [1]. Onion 

(Allium cepa) belongs to the family Liliaceae, an important group of crops worldwide. Onion 

is grown in temperate [2], sub-tropical [3] and tropical climate [4] throughout the world. Onion 

also known as “queen of kitchen” is one of the oldest known and important high value spice 

cum bulbous vegetable crop cultivated throughout India [5]. Onion is one of the oldest bulb 

vegetables in continuous cultivation dating back to at least 4000 BC [6]. It is cultivated round 

the year but maximum during Rabi season in our country. In cold arid region where 

topography has considerable variation, onion cultivation is possible only in lower and central 

agricultural zones but it may be grown in upper agricultural zone on small scale under 

protected conditions inside the trenches or polyhouses for vegetable purposes. Amongst the 

onion producing countries in the world India ranks second in area and production, the first 

being China. Even though India ranks second in area under onion in the world and third in 

production but its productivity is low as compared to world’s productivity. Onion occupies an 

important place in the economy of cold arid region of Ladakh owing to the fact that high onion 

productivity is possible and farmers can earn a lot of money by supplying the produce to the 

market over a long period of time either green as vegetable or mature bulbs after storing for 

sometimes. In winter when no fresh vegetables are available in Ladakh, onion can be taken out  
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of store houses for regular consumption or supply to the 

market [7]. Among several factors, maggots are the most 

important factor associated with low productivity in onion. 

Onion maggot, Delia antiqua (Meigen), is a chief pest of 

onion and other Allium spp. in many temperate regions of the 

world [8]. If not controlled, onion maggot can reduce onion 

stands by as much as 55–80% [9]. Onion maggot has three 

generations per year in the northern US and Canada, but 

control of the first generation is sufficient, as long as the crop 

is healthy [10]. Healthy onions, once they begin to bulb, are 

more difficult for newly hatched onion maggot larvae to 

penetrate [11]. Diseased or physically injured onions are 

susceptible to damage by second- and third-generation onion 

maggots because bulbs become more attractive to ovipositing 

flies and more penetrable to maggots [12, 13]. In Ladakh region 

maggots, Delia antique (Meagan) are found in all major onion 

growing areas which cause severe damage to onion crop [14]. 

Though there are many chemical practices developed to 

overcome this problem in onion, but it is very obligatory to 

have insecticide free measures to control this pest problem 

mostly in the Ladakh region where use of insecticides are 

prohibited due the Buddhist religious belief. Eckenrode and 

Walters (1997) [15] studied that several onion lines from 

German cultivar exhibited moderate resistance to onion 

maggot and resistance was superior to the chemical check in a 

few cases. Varietal evaluation for screening best 

genotype/variety which shows resistance to this serious pest is 

one of the most effective tool to get rid of this problem in the 

region. Thus study was conducted with the objective to 

evaluate 7 varieties including one check for yield, 

morphological traits and maggot pest incidence under cold 

arid climatic conditions of Ladakh. 

 

Materials and Methods 

The experiment was carried out at the experimental field of 

High Mountain Arid Agricultural Research Institute Leh, 

SKUAST-Kashmir which is situated at an altitude of 3319 

meter masl. The treatment consists of seven varieties namely, 

Brown Spanish, Red coral, Onion Red, Yellow globe, Bhima 

Shakti, Pinnari, Rosa Bella and Local Variety of Leh as a 

check. The trial was conducted in randomized block design 

with three replications. Plot size was maintained at 2m × 2m 

and spacing of 15x10cm was followed. Onion seeds were 

sown in the nursery beds on 15th 2018 of March under poly 

house and consequently transplanting was done on 17th of 

May 2018. Recommended agronomic practices were followed 

to raise a good crop. Observations were recorded on plant 

height (cm), number of leaves, pseudo length (cm), days to 

maturity, bulb diameter (cm), bulb neck diameter (mm), fresh 

bulb weight (g), yield/ha and Maggot incidence. All 

observations were recorded on six plants in each plot except 

days to maturity and yield/ha which were recorded on plot 

basis. Maggot incidence was recorded on percentage basis 

e.g. number of plants attacked/total number of plants in a plot. 

All the observations recorded were analyzed for analysis of 

variance, critical difference (CD) and coefficient of variance 

(CV) in statistical package OP stat. 

 

Results and Discussion 

Morphological traits 

Plant height varied significantly among the varieties under 

study (Table 1). The highest plant height was recorded in 

Bhima Shakti (63.90 cm) followed by Yellow globe 

(61.13cm) while as the lowest plant height was recorded in 

Red coral (46.33 cm). Similar findings were revealed by 

Gautam et al. (2006) [16]. Number of leaves also showed 

significant differences among the all seven varieties. The 

highest number of leaves were recorded in Yellow Globe 

(15.96) followed by Local (11.86). The lowest number of 

leaves were recorded in Pinnari (9.03) followed by Red coral 

(9.70) and Onion red (10.20). Neck diameter is regarded one 

of the important morphological parameter related to bulb 

storability. The onion bulbs with thin neck stores better than 

onion bulbs with thick neck [16]. Among the seven varieties 

including Local check Red coral showed thin neck diameter 

(10.26 mm) followed by Pinnari (10.46 mm) and Bhima 

Shakti (10.80 mm). The highest neck diameter was recorded 

in Yellow Globe (16.40 mm). The findings revealed that Red 

coral stands superior to store for long period on the basis of 

this morphological parameter. Bhonde et al (1992) [17] too 

found thinner neck in ‘Agrifound Light Red’ in a late kharif 

season trial, which supports our findings. Pseudo length was 

recorded maximum in Yellow Globe (7.96cm) followed by 

Rosa bella (7.60 cm) and Pinnari (7.56cm). The lowest 

Pseudo length was recorded in Onion red (5.86cm).  

 

Days to maturity  

Red coral (138.66 days) was early in maturity among all the 

seven varieties and all the varieties showed significant 

difference for days to maturity. Second earliest variety was 

Bhima shakti (142.33) followed by Onion Red which matures 

in (150 days) after transplanting. Variety Brown Spanish 

showed maximum number of (161.33) days to harvest. Rivera 

et al. (2006) [18] also reported significant differences in days to 

maturity among different onion varieties. 

 

Yield and yield components  

Yield/ha, bulb diameter and fresh bulb weight had significant 

differences in all the varieties. Yield among cultivars ranged 

from 16.21 to 19.17 t/ha. Highest yield was obtained in Red 

coral (19.17t/ha) which was significantly higher than yield of 

other varieties. Varieties Bhima shakti (18.60 t/ha), Rosa bella 

(18.53 t/ha) and local (18.01 t/ha) respectively, were observed 

to be the next best performers. Thus only red coral showed 

significantly higher production over the check. The lowest 

yield was obtained in Pinnari (16.21 t/ha). Sharma (2009)[19] 

also reported better performance in cvs. Nasik Red, N-53 and 

Agrifound Dark Red than in the other cultivars. 

Significant variation was found in all the varieties for bulb 

diameter. The bulb diameter among varieties ranged from 

6.00 to 7.23 cm. The highest bulb diameter was recorded in 

Red coral (7.23cm) followed by Bhima shakti (7.08 cm) and 

Yellow globe (6.92 cm). The lowest bulb diameter was 

recorded in Brown Spanish (6.00 cm) and Pinnari (6.00 cm). 

Similar findings were also reported by Patil and Kale (1985) 
[20]. Fresh bulb weight has also significant differences in all 

the varieties. The fresh bulb weight among varieties ranged 

between 141.33g to 188.66g. The highest fresh bulb weight 

was found in Red Coral (188.66g) followed by Rosa bella 

(181.66g). However the lowest fresh bulb weight was found 

in Brown Spanish (141.33g) and Onion red (159.33g).  

 

Maggot incidence  

Maggots are found in all major onion growing areas which 

cause severe damage to onion crop. In order to evaluate the 

materials under appropriate conditions, screening was carried 

out on percent basis with natural onion maggot populations 

within previously grown onion fields. The maggot incidence 
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among the varieties ranged between 11.00 to 27.00 percent 

during kharif 2018. Maximum maggot incidence (27.00%) 

was recorded in the accession variety Pinnari which was 

statistically at par with Onion red and Brown Spanish with 

average maggot incidence of 25.66 and 23.33% respectively. 

Table 2 results depicted that among all the seven varieties, 

Red coral shows significantly lowest maggot incidence 

(11.0%). [15] Also have studied resistance of some lines of 

onion against maggot infestation. Similar results were 

observed by McFerson et al. 1996 [21]. 
 

Table 1: Morphological and yield performance of different varieties of onion under cold arid condition of Ladakh. 
 

Variety Pl. Ht. No. Of Leaves Days to mat. Pseudo length Bulb Dia Neck Dia. F Bulb Wt. Y/ha (tons) 

Local 48.66 11.86 151.66 7.16 6.70 13.16 160.00 18.01 

Yellow Globe 61.13 15.96 158.33 7.96 6.92 16.40 171.66 17.04 

Onion Red 49.06 10.20 150.00 5.86 6.74 12.36 159.33 16.90 

Red Coral 46.33 9.70 138.66 7.00 7.23 10.26 188.66 19.17 

Brown Spanish 59.93 11.83 161.33 6.73 6.00 14.96 141.33 16.97 

Bhima Skakti 63.90 11.46 142.33 6.33 7.08 10.80 173.33 18.60 

Pinnari 49.53 9.03 151.66 7.56 6.00 10.46 174.66 16.21 

Rosa Bella 58.70 11.26 144.33 7.60 6.90 13.26 181.66 18.53 

CD 4.48 1.98 5.61 0.67 0.50 1.61 16.88 0.97 

CV 4.63 9.82 2.11 5.44 4.29 7.17 5.65 3.12 

 

Table 2: Reaction of onion varieties to maggot incidence under cold 

arid conditions of Ladakh. 
 

Variety Maggot incidence CD at 5% CV 

Local 19.66 

2.93 8.36 

Yellow Globe 20.33 

Onion Red 25.66 

Red Coral 11.00 

Brown Spanish 23.33 

Bhima Skakti 15.00 

Pinnari 27.00 

Rosa Bella 17.00 

 

Conclusion 

Each plant variety has the capacity to grow up with their 

inheritance of traits and present environments. In this study, 

we tried to find out the capacity of onion varieties for yield, 

storage capacity on the basis of morphological trait and 

tolerance to maggot incidence under natural conditions of 

Leh. Among all the seven varieties Red coral has shown best 

performance in terms of yield and resistance to Maggot 

incidence under Ladakh conditions. 
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