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Evaluating the Performance of Recently Released Onion (Allium Cepa L.)
Varieties at Highland Areas of West Hararghe, Ethiopia
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Ethiopian Institute of Agricultural Research, Chiro National Sorghum Research and Training Center, P.O.Box. 190. Chiro, Ethiopia

Abstract
Onion (Allium cepa L.) is widely produced by farmers and commercial growers throughout the year for local use 

and local markets as income generation by farmers and for export market by commercial growers in Ethiopia. Field 
experiment was conducted during 2018 to 2020 cropping season at highland areas of the west Hararghe aimed at 
evaluating the performance of recently released onion varieties. Treatments were composed of three released onion 
(Allium cepa L.) varieties such as Nafis; Nasik-Red & Bombay-Red arranged in a randomized complete block design 
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of West Africa, leaves still green at bulb harvest are propounded, and 
then used to make sun-dried and fermented balls, which are used later 
for seasoning dishes. Sliced raw onions have antibiotic properties, which 
can reduce contamination by bacteria, protozoa or helminthes in salads 
[8].It is grown primarily for its bulb which is used for �avoring the local 
stew‘/wet which is considerably important in the daily diet, mostly used 
as seasonings or as vegetables in stews. In addition, it serves as sources 
of work opportunity and income generation: example; in 2013 Ethiopia 
exported 220,213 tons of vegetables and generated USD 438 million 
[9]. Onion is one of the richest sources of �avonoid in the human diet 
and �avonoid consumption has been associated with a reduced risk 
of cancer, heart disease and diabetes. In addition it is known for anti-
bacterial, antiviral, anti-allergenic and anti-in�ammatory potential 
[10].

In Ethiopia, onion can be produced twice per year both under the 
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experimental plot and then average values per plant were used for 
analysis. 

Leaf length was measured in centimeter using meter tape from 
10 randomly selected representative plants from middle rows of each 
experimental plots and average leaves length was taken for analysis. 
Plant height was determined from 10 randomly selected sample plants 
from middle rows of each experimental plot and measured the plant 
height from the base of the plant to tip of the plant using meter tape 
and the average values were used for analysis. Days to physiological 
maturity was determined by counting the actual number of days from 
date of sowing until 90% of the leaves of the plant senesced and attained 
harvest maturity from middle rows of each experimental plot and it was 
agreed with the procedure given by [13].

Bulb yield and bulb yield component parameter data of 
onion (allium cepa l.) crop

�is parameter encompassed onion traits like average bulb 
weight (gm bulb-1), marketable bulb yield (tha-1), unmarketable bulb 
yield(tha-1) and total bulb yield(tha-1) were collected and determined 
using di�erent techniques and procedure. Hence, average bulb weight 
was determined using 10 randomly selected representative plant bulbs 
from middle rows of each experimental plot and weighed using sensitive 
balance and then the average values per bulb were taken for analysis. 

Marketable bulb yield (tha−1)was determined by taking those bulbs 
which were free from split, dense necked and unpleasant bulbs which 
harvested from the middle rows of each experimental plot, weighed 
using sensitive balance and it was calculated in ton basis per hectare and 
the average values used for analysis. Unmarketable bulb yields (tha−1) 
were determined by considering under sized, contaminated, rotten, 
disordered, physiologically thick-necked and divided bulbs which were 
harvested from middle rows of each experimental plot as unmarketable 
bulb yields, weighed, computed in ton basis per hectare and the average 
values were used for analysis. Likewise, the total bulb yield (tha−1) was 
determined by taking the summation of marketable and unmarketable 
bulb yields harvested from net area of each experimental plot were 
weighed using sensitive balance and computed in ton basis per hectare 
and the average values were used for analysis. 

Statistical data analysis

All collected onion (Allium cepa L.) data were analyzed using R 
so�ware (R 3.4.1) and least signi�cant di�erence (LSD) at 5% probability 
level was used for mean separation when analysis of variance indicates 
the presence of signi�cant di�erence among treatments [14].

Results and Discussion
Growth and phonological parameters of onion (allium cepa l.)

Leaf number

�e combined analysis of variance over the three years showed that 
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of 20.05tha-1, variety Bombay-Red (17.64tha-1) and variety Nasik-Red 
(15.87tha-1) respectively. Hence, the highest (20.05tha-1) marketable 
bulb yield was produced by variety Na�s whereas the lowest (15.87tha-

1) marketable bulb yield obtained from variety Nasik-Red (Table 3). 
�is result is in agreement with the �nding who reported that the 
highest mean bulb yield was recorded from Na�s with a 45 percent 
yield increment over Bombay-Red. However, marketable bulb yield 
obtained from Nasik-Red was on the contrary with the report of   [4] 
who mentioned that bulb yield increment was caused by variety Nasik-
Red as compared to Bombay-Red. It was also in disagreement with the 
�ndings who explained that the highest bulb yield was obtained from 
variety Bombay red followed by the varieties Melkam. 

Variety Nasik-Red and Bombay-Red were not statistically di�erent 
from each other in relation to marketable bulb yield (Table 3).�e 
range between maximum and minimum marketable bulb yield was 
about4.18tha-1.�is is to show that variety Na�s was produced the 
highest marketable bulb yield with 20.85% increase over variety Nasik-
Red. �e observable di�erences among onion varieties in marketable 
bulb yield could be due to genetic variability among them. In line with 
the idea who reported that the di�erences in marketable bulb yield 
might be due to genetic variation among onion varieties. �e reason for 
variability among onion varieties in relation to marketable bulb yield 
might be because of genetic potential di�erences among them. 

Furthermore, onion variety with highest marketable bulb yield 
is an indication of best performance and yielding potential and also 
these characteristics could be because of genotypic variability among 
varieties and then could be the main criteria for the variety selection.   

Total bulb yield (tha-1)

Total bulb yield is summation of marketable and unmarketable 
bulb yield. �e combined total bulb yield results were signi�cantly 
(P≤.01) a�ected by onion varieties (Table 3). In disagreement with the 
�nding who expressed that analysis of variance showed that improved 
onion varieties were non-signi�cantly di�erent in total bulb yield in 
tha-1. Similarly, in disagreement with the report of [1] who revealed 
that improved onion varieties were showed non-signi�cant di�erence 
for total bulb yield [26].

With this, analyzed total bulb yield results (17.84tha-1, 21.62tha-

1& 22.58tha-1) were statistically di�erent from one another and ranged 
from 17.84-22.58tha-1.�e analysis of variance showed that onion 
varieties were caused di�erent average bulb weight results as variety 
Na�s (22.58tha-1), variety Bombay-Red (21.62tha-1) and Nasik-Red 
(17.84tha-1) respectively.

Hence, leading highest (22.58tha-1) total bulb yield was recorded 
from variety Na�s followed by variety Bombay-Red (21.62tha-1) whereas 
the lowest (17.84tha-1) total bulb yield was obtained from variety Nasik- 
Red. However, variety Na�s and Bombay-Red were statistically at par 
in total bulb yield. �e di�erence between leading highest and lowest 
total bulb yield was 4.74tha-1. Which is indicating that variety Na�s 
was produced21% additional total bulb yieldover variety Nasik- Red.
�e reason for variability among onion varieties in relation to total bulb 
yield might be because of genetic potential variations among them?

Conclusion and Recommendations 
Field experiment was conducted during 2018 to 2020 cropping 

season at onion potential areas of west Hararge highlands using 
three recently released onion varieties (Na�s, Nasik-Red & Bombay-
Red) under supplementary irrigation conditions. A West Hararghe 

highland of study site is potential area for onion production. At west 

https://www.researchgate.net/profile/Prakash-Tripathi-2/publication/289873539_Effect_of_micro_irrigation_on_growth_yield_and_water-use_efficiency_of_onion_Allium_cepa_under_western_Maharashtra_conditions/links/5ee8d61992851ce9e7e80332/Effect-of-micro-irrigation-on-growth-yield-and-water-use-efficiency-of-onion-Allium-cepa-under-western-Maharashtra-conditions.pdf
https://www.researchgate.net/profile/Prakash-Tripathi-2/publication/289873539_Effect_of_micro_irrigation_on_growth_yield_and_water-use_efficiency_of_onion_Allium_cepa_under_western_Maharashtra_conditions/links/5ee8d61992851ce9e7e80332/Effect-of-micro-irrigation-on-growth-yield-and-water-use-efficiency-of-onion-Allium-cepa-under-western-Maharashtra-conditions.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Effect+of+scheduling+of+drip+irrigation+on+growth%2C+yield+and+water+use+efficiency+of+onion+%28Allium+cepa+L.%29.+&q=Breeding+Vegetable+Crops.+AVI+Publishing+Co.+Inc.+West+Port.+Connecticut.+584p.+Central+Statistical+Agency%2C+%282017%29.+Agricultural+Sample+Survey+Report+on+Area+and+Production+of+Major+Crops+Private+Peasant+Holdings%2C+Meher+Season&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Effect+of+scheduling+of+drip+irrigation+on+growth%2C+yield+and+water+use+efficiency+of+onion+%28Allium+cepa+L.%29.+&q=Breeding+Vegetable+Crops.+AVI+Publishing+Co.+Inc.+West+Port.+Connecticut.+584p.+Central+Statistical+Agency%2C+%282017%29.+Agricultural+Sample+Survey+Report+on+Area+and+Production+of+Major+Crops+Private+Peasant+Holdings%2C+Meher+Season&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Effect+of+scheduling+of+drip+irrigation+on+growth%2C+yield+and+water+use+efficiency+of+onion+%28Allium+cepa+L.%29.+&q=Breeding+Vegetable+Crops.+AVI+Publishing+Co.+Inc.+West+Port.+Connecticut.+584p.+Central+Statistical+Agency%2C+%282017%29.+Agricultural+Sample+Survey+Report+on+Area+and+Production+of+Major+Crops+Private+Peasant+Holdings%2C+Meher+Season&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=Effect+of+scheduling+of+drip+irrigation+on+growth%2C+yield+and+water+use+efficiency+of+onion+%28Allium+cepa+L.%29.+&q=Breeding+Vegetable+Crops.+AVI+Publishing+Co.+Inc.+West+Port.+Connecticut.+584p.+Central+Statistical+Agency%2C+%282017%29.+Agricultural+Sample+Survey+Report+on+Area+and+Production+of+Major+Crops+Private+Peasant+Holdings%2C+Meher+Season&btnG=
https://www.cabidigitallibrary.org/doi/abs/10.1079/9780851993966.0000
https://www.cabidigitallibrary.org/doi/abs/10.1079/9780851993966.0000
https://www.researchgate.net/profile/Temesgen-Menamo/publication/283795558_Effect_of_Curing_and_Top_Removal_Time_on_Quality_and_Shelf_Life_of_Onions_Allium_Cepa_L/links/5647702408aef646e6cf9b8b/Effect-of-Curing-and-Top-Removal-Time-on-Quality-and-Shelf-Life-of-Onions-Allium-Cepa-L.pdf
https://www.researchgate.net/profile/Temesgen-Menamo/publication/283795558_Effect_of_Curing_and_Top_Removal_Time_on_Quality_and_Shelf_Life_of_Onions_Allium_Cepa_L/links/5647702408aef646e6cf9b8b/Effect-of-Curing-and-Top-Removal-Time-on-Quality-and-Shelf-Life-of-Onions-Allium-Cepa-L.pdf
https://academicjournals.org/article/article1394728557_Kahsay et al.pdf
https://academicjournals.org/article/article1394728557_Kahsay et al.pdf
https://www.researchgate.net/profile/Temesgen-Begna/publication/363582040_Evaluating_the_performance_of_recently_released_onion_Allium_cepa_L_varieties_at_highland_areas_of_West_Hararghe_Ethiopia/links/632373080a70852150f7d057/Evaluating-the-performance-of-recently-released-onion-Allium-cepa-L-varieties-at-highland-areas-of-West-Hararghe-Ethiopia.pdf
https://www.researchgate.net/profile/Temesgen-Begna/publication/363582040_Evaluating_the_performance_of_recently_released_onion_Allium_cepa_L_varieties_at_highland_areas_of_West_Hararghe_Ethiopia/links/632373080a70852150f7d057/Evaluating-the-performance-of-recently-released-onion-Allium-cepa-L-varieties-at-highland-areas-of-West-Hararghe-Ethiopia.pdf
https://www.cabdirect.org/cabdirect/abstract/20133059626
https://www.cabdirect.org/cabdirect/abstract/20133059626
https://agris.fao.org/agris-search/search.do?recordID=ET2007000301
https://agris.fao.org/agris-search/search.do?recordID=ET2007000301
https://www.ajol.info/index.php/ejas/article/view/217060
https://www.ajol.info/index.php/ejas/article/view/217060
https://www.ajol.info/index.php/ejas/article/view/217060
https://d1wqtxts1xzle7.cloudfront.net/41054604/10.11648.j.plant.20150306.13-libre.pdf?1452592131=&response-content-disposition=inline%3B+filename%3DYield_Components_of_Adama_Red_Onion_Alli.pdf&Expires=1671455402&Signature=Yu-5366~mV1o~~9wiCnH3S-lX6zvL35fCAzYOh1X73abHk8pHqnHrzWi1jSM2fDeRK6Y05QhOqQ7r8NkXxMaDa4pakjhE8VWeSDylsCeMMH8Bf-SU0wNz24HilFvGeJ2KajMbvdnhv~NQM~geHKlc6lP8ahOLf1xCD4KVc7NDlaY~ftVD1Qu~QwgNO8Nh7d2DBvJ93GbFnv2IThV93trScS3Ob3g0NET1Uiq320czD-ATwFEJlRJIwHa0PSF-QqPfsHPmTttTkxMW2r1T-tJcpV6Pga4nuINELFILENAME
https://d1wqtxts1xzle7.cloudfront.net/41054604/10.11648.j.plant.20150306.13-libre.pdf?1452592131=&response-content-disposition=inline%3B+filename%3DYield_Components_of_Adama_Red_Onion_Alli.pdf&Expires=1671455402&Signature=Yu-5366~mV1o~~9wiCnH3S-lX6zvL35fCAzYOh1X73abHk8pHqnHrzWi1jSM2fDeRK6Y05QhOqQ7r8NkXxMaDa4pakjhE8VWeSDylsCeMMH8Bf-SU0wNz24HilFvGeJ2KajMbvdnhv~NQM~geHKlc6lP8ahOLf1xCD4KVc7NDlaY~ftVD1Qu~QwgNO8Nh7d2DBvJ93GbFnv2IThV93trScS3Ob3g0NET1Uiq320czD-ATwFEJlRJIwHa0PSF-QqPfsHPmTttTkxMW2r1T-tJcpV6Pga4nuINELFILENAME
https://d1wqtxts1xzle7.cloudfront.net/41054604/10.11648.j.plant.20150306.13-libre.pdf?1452592131=&response-content-disposition=inline%3B+filename%3DYield_Components_of_Adama_Red_Onion_Alli.pdf&Expires=1671455402&Signature=Yu-5366~mV1o~~9wiCnH3S-lX6zvL35fCAzYOh1X73abHk8pHqnHrzWi1jSM2fDeRK6Y05QhOqQ7r8NkXxMaDa4pakjhE8VWeSDylsCeMMH8Bf-SU0wNz24HilFvGeJ2KajMbvdnhv~NQM~geHKlc6lP8ahOLf1xCD4KVc7NDlaY~ftVD1Qu~QwgNO8Nh7d2DBvJ93GbFnv2IThV93trScS3Ob3g0NET1Uiq320czD-ATwFEJlRJIwHa0PSF-QqPfsHPmTttTkxMW2r1T-tJcpV6Pga4nuINELFILENAME
https://www.tandfonline.com/doi/full/10.1080/09064710.2021.2022186
https://www.tandfonline.com/doi/full/10.1080/09064710.2021.2022186
https://www.tandfonline.com/doi/full/10.1080/09064710.2021.2022186
https://www.ajol.info/index.php/ejas/article/view/217060
https://www.ajol.info/index.php/ejas/article/view/217060
https://www.ajol.info/index.php/ejas/article/view/217060
https://gatesopenresearch.org/documents/3-419
https://gatesopenresearch.org/documents/3-419
https://gatesopenresearch.org/documents/3-419


Citation: Begna T, Sirba HY, Gojam M (2022) Evaluating the Performance of Recently Released Onion (Allium Cepa L.)Varieties at Highland Areas of 
West Hararghe, Ethiopia. Adv Crop Sci Tech 10: 544.

Page 6 of 6

Adv Crop Sci Tech, an open access journal Volume 10 • Issue 12 • 1000544

14.	EARO (2004)  Released crop varieties and their recommended cultural 
practices. Progress report.  Soc Econ Std 8: 403-420. 

15.	Tadesse F, Degefa G, Yemane F, Jafar M (2022) Performance Evaluation 
of Onion Varieties at Biyo Awale Cluster in Diredawa Administration. J Plant 
Sc 10(1): 42-45.

16.	Esheteu Bekele E, Azerefegne F, Abate T (2006) Facilitating the Implementation 

https://www.jstor.org/stable/27851232
https://www.jstor.org/stable/27851232
https://www.semanticscholar.org/paper/Influence-of-the-environment-on-the-performance-of-Kimani-Kariuki/51fa0729f34e0a5bcdb20bb924837561899aad97
https://www.semanticscholar.org/paper/Influence-of-the-environment-on-the-performance-of-Kimani-Kariuki/51fa0729f34e0a5bcdb20bb924837561899aad97
https://agris.fao.org/agris-search/search.do?recordID=NO2006042196
https://agris.fao.org/agris-search/search.do?recordID=NO2006042196
https://agris.fao.org/agris-search/search.do?recordID=NO2006042196
https://agris.fao.org/agris-search/search.do?recordID=NO2006042196
https://www.researchgate.net/profile/Fekadu-Mengistu/publication/352508766_Performance_and_Adaptability_Evaluation_of_Improved_Onion_Varieties_Allium_cepa_L_for_Bulb_Yield_and_Some_Agronomic_Traits/links/60cc5b19a6fdcc01d47ef9ab/Performance-and-Adaptability-Evaluation-of-Improved-Onion-Varieties-Allium-cepa-L-for-Bulb-Yield-and-Some-Agronomic-Traits.pdf
https://www.researchgate.net/profile/Fekadu-Mengistu/publication/352508766_Performance_and_Adaptability_Evaluation_of_Improved_Onion_Varieties_Allium_cepa_L_for_Bulb_Yield_and_Some_Agronomic_Traits/links/60cc5b19a6fdcc01d47ef9ab/Performance-and-Adaptability-Evaluation-of-Improved-Onion-Varieties-Allium-cepa-L-for-Bulb-Yield-and-Some-Agronomic-Traits.pdf
http://publication.eiar.gov.et:8080/xmlui/handle/123456789/2065
http://publication.eiar.gov.et:8080/xmlui/handle/123456789/2065
https://link.springer.com/article/10.1007/s10460-014-9563-x
https://link.springer.com/article/10.1007/s10460-014-9563-x
https://link.springer.com/article/10.1007/s10460-014-9563-x
https://www.researchgate.net/profile/Nimona-Fufa/publication/339446181_Opportunity_Problems_and_Production_Status_of_Vegetables_in_Ethiopia_A_Review_Research_Article/links/5e8d88244585150839c79ded/Opportunity-Problems-and-Production-Status-of-Vegetables-in-Ethiopia-A-Review-Research-Article.pdf
https://www.researchgate.net/profile/Nimona-Fufa/publication/339446181_Opportunity_Problems_and_Production_Status_of_Vegetables_in_Ethiopia_A_Review_Research_Article/links/5e8d88244585150839c79ded/Opportunity-Problems-and-Production-Status-of-Vegetables-in-Ethiopia-A-Review-Research-Article.pdf
https://d1wqtxts1xzle7.cloudfront.net/56582933/6_Enhancing-libre.pdf?1526486482=&response-content-disposition=inline%3B+filename%3DEnhancing_Productivity_and_Production_of.pdf&Expires=1671456278&Signature=CYOkja68rOC-86MzB-gPntEvHEkKo1kmAf2pBSo7pvHszp8H82EDrIM~9xHaORXIh6vD7gjVuDIG8CfkKAUh3Ycra6Gvu4st5URGlgUaWnsDLsmMbcYF8lncwJDK2h2UaqFVoA5OP05wnvbyIcGBsGJu88-Pv7I9hyXIP5-89Sc66GSzL2d8Wf7OJnMAMPhXOoLd8VSAdHGNsIzvhnuS7ckMxXc3mhTPkY0c9vR9nZ5nLKPrdjdhLI6IcDA5B1k5WdKIEobY4xx3jqBzFiOpq-6sx0lLagHcyZjigR2OhU-LrsPAAkfFILENAME
https://d1wqtxts1xzle7.cloudfront.net/56582933/6_Enhancing-libre.pdf?1526486482=&response-content-disposition=inline%3B+filename%3DEnhancing_Productivity_and_Production_of.pdf&Expires=1671456278&Signature=CYOkja68rOC-86MzB-gPntEvHEkKo1kmAf2pBSo7pvHszp8H82EDrIM~9xHaORXIh6vD7gjVuDIG8CfkKAUh3Ycra6Gvu4st5URGlgUaWnsDLsmMbcYF8lncwJDK2h2UaqFVoA5OP05wnvbyIcGBsGJu88-Pv7I9hyXIP5-89Sc66GSzL2d8Wf7OJnMAMPhXOoLd8VSAdHGNsIzvhnuS7ckMxXc3mhTPkY0c9vR9nZ5nLKPrdjdhLI6IcDA5B1k5WdKIEobY4xx3jqBzFiOpq-6sx0lLagHcyZjigR2OhU-LrsPAAkfFILENAME
https://d1wqtxts1xzle7.cloudfront.net/56582933/6_Enhancing-libre.pdf?1526486482=&response-content-disposition=inline%3B+filename%3DEnhancing_Productivity_and_Production_of.pdf&Expires=1671456278&Signature=CYOkja68rOC-86MzB-gPntEvHEkKo1kmAf2pBSo7pvHszp8H82EDrIM~9xHaORXIh6vD7gjVuDIG8CfkKAUh3Ycra6Gvu4st5URGlgUaWnsDLsmMbcYF8lncwJDK2h2UaqFVoA5OP05wnvbyIcGBsGJu88-Pv7I9hyXIP5-89Sc66GSzL2d8Wf7OJnMAMPhXOoLd8VSAdHGNsIzvhnuS7ckMxXc3mhTPkY0c9vR9nZ5nLKPrdjdhLI6IcDA5B1k5WdKIEobY4xx3jqBzFiOpq-6sx0lLagHcyZjigR2OhU-LrsPAAkfFILENAME
https://books.google.co.in/books?hl=en&lr=&id=PVN7_XRhpdUC&oi=fnd&pg=PA1&dq=Statistical+procedures+for+agricultural+research.+2nd+ed.,+Willey+J.+and+Son+I.,+New+York,+USA,+PP:+97-107&ots=Hsa68jvok3&sig=0g1poqbatT9pCt5hKGwILBLcYNI&redir_esc=y#v=onepage&q&f=false
https://www.cabdirect.org/cabdirect/abstract/20053046922
file:///C:\Users\varsha-g\Downloads\admin,+18391-66221-1-CE.pdf
file:///C:\Users\varsha-g\Downloads\admin,+18391-66221-1-CE.pdf
https://www.ajol.info/index.php/ejas/article/view/217060
https://www.ajol.info/index.php/ejas/article/view/217060
https://www.ajol.info/index.php/ejas/article/view/217060
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.4295
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.4295

	Title
	Corresponding author
	Abstract 

