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ABSTRACT 
 

The effect of fully ventilated storage structure on shelf-life and quality of onion genotypes was 
studied at CCS, Haryana Agricultural University, Hisar. The experiment was conducted in a single 
factor with one level with three replications. The lowest physiological weight losses % was recorded 
(7.19%) at 30 days and (14.81%) at 120 days in Hisar onion-4 and there was no seen sprouting up 
to 60 days in all the genotypes after storage and then after   start gradually sprouting in the bulbs in 
storage. lowest sprouting % was recorded from 90 days and 120 days (2.16% and 3.65%) in Hisar 
onion-4 respectively. Minimum rotting % was recorded in Hisar Onion-4 and Hisar Onion-7 and 
total minimum losses were recorded in Hisar Onion-4 and Hisar Onion-7 among the genotypes in 
storage. Minimum total losses was recorded in best check Hisar Onion-4 closely followed by 
genotype Hisar Onion-7 during storage. 
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1. INTRODUCTION  
 
Onion (Allium cepa L.) is an important 
underground bulb crop of tropical and subtropical 
part of the world [1]. It is an important vegetable 
crop which is used the daily Indian diet. Its bulbs 
are generally used as vegetablesand spices in 
various dishes. It is one of the most economically 
important vegetable products in the country [2]. It 
is a high value bulb crop produced by small 
farmers and commercial growers for both local 
and export markets in India.  
 
Onion is known for valued crop for multipurpose 
uses and also consumed throughout the world 
for its flavour, taste and pungency in the part of 
whole plant [3] because of its green leaves, 
immature and mature bulbs that used either raw 
or cooked as a vegetable. The bulb used in 
soups, sauces, condiments, spice, in medicine, 
seasoning of many foods and for the preparation 
of value added edible products like powder, 
flakes and salts. 
 
Onion is a seasonal crop sometimes with excess 
production, bulbs are prone to long storage, or 
farmers will sell in low price due to the 
postharvest and storage loss. Even farmers who 
store for next use will not be beneficial because 
of short storage life. As Biswas, [4] stated, after 
getting a good harvest of onion, farmers face 
storage problems in all conditions because bulbs 
are in semi-perishable; onion is subject to 
deterioration during storage like Rotting, 
sprouting, and physiological weight loss cause 
due to storage loss of onions.  Significant 
postharvest or storage losses occur in quality 
and quantity of onion including sprouting, 
diseases incidence, rotting and physiological 
weight loss due to variation in environmental 
condition, curing and drying method,                      
storage condition etc. The shelf life of                     
onion is influenced by various factors such as dry 
matter content, pungency, skin color, skin 
number and quality and length of natural 
dormancy period of the variety fertilizers and 
water regime during cultivation, treatment of 
sprouts suppressants and fungicides and 
postharvest factors (time and method of 
harvesting, curing).  
 
Before storage, curing is the most important 
operation in the post-harvest technology of onion 
that helps in reducing the post-harvest decay and 
moisture loss due to the removal of excess 
moisture from the outer skin and neck of freshly 
harvested onion to a level where shrinkage from 

the interior will be less and reduction in microbial 
infection. 
 

2. MATERIALS AND METHODS  
 
The present investigations were carried out at 
the CCS, Haryana Agricultural University, Hisar. 
Mean maximum temperature of 38.3°C and 
maximum relative humidity of 72.9% were 
recorded at a medium elevation of the study 
location. Mean minimum temperature of 32 °C 
and minimum relative humidity of the atmosphere 
of 56.60% at medium elevation. Ten coloured 
(white, brown, red) genotypes were collected 
from Department of Vegetable Science, CCS, 
Haryana Agricultural University, Hisar. Healthy 
500 gm seeds of each genotype were collected 
from department. Healthy seeds were treated 
with help of captan fungicide and the treated 
seed was sown in the nursery bed but after 
treatment of nursery bed in month of November-
December. Harvesting, curing, sorting grading 
was done in month of April then store for five 
month under low cost storage structure in arid 
region of Haryana. Straight after harvest, bulbs 
have to be subjected to a drying process 
(“curing”) in order to have their outer scales 
hardened and reduce skin cracks, and allow the 
necks to become narrower, thus inhibiting 
pathogen infections.  Curing was done (one 
week) for reduction of moisture content of bulb 
for storage so that reduce the loss of stored 
bulbs. Before storage of bulbs, equal amounts of 
onion bulbs (200 bulbs) of each genotype were 
stored in storage structures. Quality parameters 
were analysed at 30 days under low-cost storage 
structure was made from locally available wood 
(eucalyptus and bamboo). Total soluble 
solidcontent of ten onion genotypes was 
measured at 0, 30, 60, 90 and 120 days of 
storage using Hand Refractometer at 20 

0
C 

temperature and the results were expressed in 
Brix (%). 
 

3. RESULTS AND DISCUSSION  
 
Physiological weight loss (PWL) of ten onion 
genotypes wasrecoded at the 30 day’s interval of 
storage (Table 1). Minimum Physiological Weight 
Loss (PWL) was recorded in best check Hisar 
Onion-4 during storage period of storage from 30 
days (7.19%) to 120 days (14.81%) of storage. 
Maximum PWL was recorded in Hisar Onion-11 
(11.27%) followed by Hisar Onion-9 (10.37%). 
The difference in PWL among genotypes might 
be due to genetically variation among them.  
Physiological weight loss (PWL) increased as the 
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storage period progressed. This might be due to 
fluctuation of temperature and humidity during 
storage [5,6]. Bulbs lost 20 to 30% of their weight 
at the end of the storage [7]. 
 
Sprouting of ten onion genotypes was recoded at 
the 30 days interval of storage (Table 2), there 
were no sprouting recorded in bulbs up to 60 
days of storage in our study. At 90 days of 
storage, sprouting in bulbs was recorded which 
ranged from 2.16 to 7.05 %. Minimum sprouting 
was observed in best check Hisar Onion-4 
(2.16% and 3.65%) closely followed by Hisar 
Onion-2 (2.57 and 4.16%) and just half to other 
genotypes. Less percentage of sprouting might 
be due to thin neck of bulbs to protect the effect 
of high humidity [8]. Maximum sprouting in bulbs 
was recorded in Hisar Onion-8 (7.05% and 
8.63%) closely followed by Hisar Onion-10 
(6.83%). Vintila et al. [9] and Kukanoor [10] also 
reported that less sprouting was seen at         

ambient temperature compared to low 
temperature. 
 
Rotting of ten onion genotypes was recoded at 
the 30 days interval of storage (Table 3), at 30 
days storage, only four genotypes expressed 
rotting in their bulbs and maximum in Hisar 
Onion-11 (1.29%). This genotype had highest 
percentage of rotting was observed among four 
genotypes  and expressed maximum throughout 
storage period among other genotypes. Hisar 
Onion-4 and Hisar Onion-7 had minimum rotting 
in their bulbs during storage. It might be due to 
high phenolic and antioxidant activity reported by 
(Lattanzio et al. 1994). In rest of genotypes 
rotting was observed almost in same trend as 
increasing with storage period. There was sharp 
increase in rotting of bulbs at 90 and 120 days 
compared to 30 and 60 days of storage because 
degrade the anthocyanin and antioxidant activity 
at 90 and 120 days of storage [11] and increases  

Table 1. Effect of storage on physiological weight losses (%) in onion genotypes 
 

Genotypes Day after storage (DAS) 

30 Days 60 Days 90 Days 120 Days 

Mean Mean Mean Mean 

Hisar Onion-2 7.62 9.49 10.33 16.05 
Hisar Onion-3 9.79 11.86 12.83 16.76 
Hisar Onion-4 7.19 8.84 10.00 14.81 
Hisar Onion-5 7.61 9.56 10.43 15.93 
Hisar Onion-6 10.35 12.43 13.72 17.65 
Hisar Onion-7 7.25 9.49 10.20 14.66 
Hisar Onion-8 9.81 12.25 13.74 18.45 
Hisar Onion-9 10.37 13.39 14.98 18.83 
Hisar Onion-10 10.04 12.40 14.20 19.52 
Hisar Onion-11 11.27 13.88 14.98 20.21 
C.D. at 5% 0.44 0.78 0.81 0.95 
SE(m) 0.15 0.26 0.29 0.32 

 

Table 2. Effect of storage on sprouting (%) in onion genotypes 
 

Genotypes Day after storage (DAS) 

30 Days 60 Days 90 Days 120 Days 

Mean Mean Mean Mean 

Hisar Onion-2 - - 2.57 4.16 
Hisar Onion-3 - - 5.09 6.15 
Hisar Onion-4 - - 2.16 3.65 
Hisar Onion-5 - - 3.28 4.80 
Hisar Onion-6 - - 5.29 6.84 
Hisar Onion-7 - - 4.80 7.01 
Hisar Onion-8 - - 7.05 8.63 
Hisar Onion-9 - - 5.83 7.12 
Hisar Onion-10 - - 6.83 7.65 
Hisar Onion-11 - - 5.00 6.29 
C.D. at 5% - - 0.70 0.87 
SE(m) - - 0.27 0.28 
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Table 3. Effect of storage on rotting (%) in onion genotypes 
 

Genotypes Day after storage (DAS) 

30 Days 60 Days 90 Days 120 Days 

Mean Mean Mean Mean 

Hisar Onion-2 0.00 0.74 2.94 7.29 
Hisar Onion-3 0.31 1.00 3.32 8.40 
Hisar Onion-4 0.00 0.49 2.68 6.03 
Hisar Onion-5 0.00 1.10 3.94 9.09 
Hisar Onion-6 1.06 1.66 4.90 9.83 
Hisar Onion-7 0.00 0.49 2.52 6.38 
Hisar Onion-8 1.08 1.97 4.70 9.75 
Hisar Onion-9 0.18 1.10 4.71 10.61 
Hisar Onion-10 0.00 1.43 4.02 9.73 
Hisar Onion-11 1.29 2.22 5.72 12.02 
C.D. at 5% 0.30 0.59 0.48 0.93 
SE(m) 0.10 0.19 0.16 0.31 

 

Table 4. Mean performance of onion genotypes for total losses (%) during storage 
 

Genotypes 30 Days 60 Days 90 Days 120 Days 

PWL+ 
Sprouting+ 
Rotting 

PWL+ 
Sprouting+ 
Rotting 

PWL+ Sprouting+ 
Rotting 

PWL+ 
Sprouting+ 
Rotting 

Mean Mean Mean Mean 

Hisar Onion-2 7.62 10.22 15.84 27.50 
Hisar Onion-3 10.10 12.85 21.23 31.30 
Hisar Onion-4 7.19 9.33 14.83 24.49 
Hisar Onion-5 7.61 10.65 17.64 29.82 
Hisar Onion-6 11.41 14.09 23.91 34.32 
Hisar Onion-7 7.25 9.97 17.52 28.04 
Hisar Onion-8 10.89 14.22 25.49 36.82 
Hisar Onion-9 10.55 14.49 25.52 36.55 
Hisar Onion-10 10.04 13.82 25.05 36.90 
Hisar Onion-11 12.55 16.10 25.70 38.51 
C.D. at 5% 0.75 1.20 2.03 2.76 
SE(m) 0.25 0.41 0.68 0.92 

 
incidence of relative humidity and moisture 
content in bulbs in month of August and 
September [12] minimum rots of bulbs was seen 
up to 60 days after storage due at this time, 
higher temperature was found so reduced rotting 
[7]. 
 

A total loss of storage is sum of losses caused by 
PWL, sprouting and rotting in bulbs during 
storage period. Total losses were low at 30 and 
60 days of storage as compared to 90 and 120 
days of storage. Maximum total loss was found 
at the 120 days after storage.  This might be due 
to high temperature coupled with high humidity 
[13-16]. Minimum total losses was recorded in 
best check Hisar Onion-4 closely followed by 
genotype Hisar Onion-7 (Table 4).  Maximum 
total losses was recorded in genotype Hisar 
Onion-11 followed by Hisar Onion-10 and Hisar 
Onion-8. This might genotypic differences. 

4. CONCLUSION  
 
In this study, it was recorded that Hisar onion-4 is 
best among the genotypes for storability during 
storage. Most of the grower or farmer facing 
various problems like rotting, sprouting and 
physiological loss and reduction of quality like 
total soluble solid due to respiration and physical 
causes. There was seen increase the shelf life 
and quality of those genotypes having              
good source of phytochemicals and TSS        
content. So coloured genotypes were suitable      
for retain the shelf life and quality of genotypes       
in the storage. White onion was low                        
shelf life compared red and brown colour                       
so red coloured genotypes was good for               
longer shelf life without any given treatment in 
the low cost storage structure in Haryana region 
of India. 

 



 
 
 
 

Kumar and Dhankhar; Int. J. Plant Soil Sci., vol. 35, no. 13, pp. 141-145, 2023; Article no.IJPSS.98143 
 

 

 
145 

 

ACKNOWLEDGEMENTS 
 

This research was financially supported by CCS 
HAU, Government of Haryana and Indian 
Council of Agricultural Research, Ministry of 
Agriculture, Government of India, New Delhi – 
110012. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES  
 

1. Kindeya YB, Chermet S, Zebelo H, 
Tuemay A, Kassie M, Abraha A, Weldu A. 
Performance evaluation and shelf life of 
onion varieties in Western Tigray, Ethiopia. 
Journal of Experimental Agriculture 
International. 2020;42(9):38-47. 

2. Abdissa Y, Tekalig T, Pant L. Growth, bulb 
yield and quality of onion (Allium cepa L.) 
as influenced by nitrogen and phosphorus 
fertilization on vertisol I. growth attributes, 
biomass production and bulb yield. Afr. J. 
Agric. Res. 2011;6(14):3253-58. 

3. Dabhi M,  Patel NC, Dhamsaniya NK. 
Effect of storage conditions on the quality 
characteristics of onion.Journal of Food 
Science and Technology –Mysore. 2008; 
45(4):376-377. 

4. Biswas SK. Yield and shelf life of        
onion (Allium cepal) as affected by varying 
levels of irrigation. Bangladesh Journal 
Agriltural Research. 2010;35(2):247-     
255. 

5. Baninasab B, Rahemi M. The effect of high 
temperature on sprouting and weight 
losses of two onion cultivars. American 
Journal of Plant Physiology. 2006;1(2): 
199-204. 

6. Sohany M, Sarker MKU, Mahomud S. 
Physiological changes in red onion bulbs 
at different storage temperature. World 
Journal of Engineering and Technology. 
2016;4:261-266. 

7. Sharma K, Ko EY, Assefa AD, Nile SH, 
Park SW. A comparative study of 
anaerobic and aerobic decomposition of 

quercetin glucosides and sugars in onion 
at an ambient temperature. Frontiers in 
Life Science. 2015;8(2):117–123. 

8. Pandey UB, Bhonde SR. Shelf-life of kharif 
onion as influenced by curing and storage 
with foliage. Associated Agricultural 
Development Foundation Newsletter. 
1992;13(1):5-8. 

9. Vintila M, Niculescu FA, Romas M. 
Technical aspects regarding the 
preservation of dry onions in different 
storage conditions. Bulletin UASVM Food 
Science and Technology. 2014;71(2):195-
199. 

10. Kukanoor L. Post-Harvest Studies in 
Onion. Department of Horticulture, College 
of Agriculture, Dharwad University of 
Agricultural Sciences, Dharwad. 2005;19-
144. 

11. Berno ND, Tezotto Uliana JV, Dias CTDS, 
Kluge RA. Storage temperature and type 
of cut affect the biochemical and 
physiological characteristics of fresh-cut 
purple onions. Postharvest Biology and 
Technology. 2014;93, 91-96. 

12. Mahmud MS, Monjil MS. Storage   
diseases of onion under variable 
conditions. Progressive Agriculture. 2015; 
26:45-50. 

13. Nega G, Mohammed A, Menamo T. Effect 
of curing and top removal time on quality 
and shelf life of onions (Allium Cepa L.). 
Global Journal of Science Frontier 
Research: Agriculture and Veterinary. 
2015;15(8):27-36. 

14. Chope GA, Cools K, Hammond JP, 
Thompson AJ, Terry LA. Physiological, 
biochemical and transcriptional analysis of 
onion bulbs during storage. Annals of 
Botany. 2012;109,819–831 

15. Mallor GC. Main varieties of onion for 
spring-summer. Horticultura. 2008;205,10-
14. 

16. Pak C, Van LHW, de Boer AD. Respiration 
and ethylene evolution of certain fruits and 
vegetables in response to carbondioxide in 
controlled atmosphere storage. Journal of 
Food Science and Technology. 1995;30: 
29-32. 

_________________________________________________________________________________ 
© 2023 Kumar and Dhankhar; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 
 

 
Peer-review history: 

The peer review history for this paper can be accessed here: 
https://www.sdiarticle5.com/review-history/98143 

https://www.researchgate.net/profile/Mukesh-Dabhi
https://www.researchgate.net/scientific-contributions/NC-Patel-2096702129
https://www.researchgate.net/profile/Navnitkumar-Dhamsaniya
http://creativecommons.org/licenses/by/4.0

