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Abstract

Selecting the right irrigation method will be benefcial to manage limited water supplies and increase crop proftability.
The overall objective of this study was to evaluate the efect of subsurface drip irrigation and trench irrigation on onion
yield and irrigation water use efciency. This study was performed as split plots for two sites with two SDI and trench
irrigation treatments and three replicates for each treatment. The total onion yield obtained with the SDI system was
93% higher than that obtained with the trench irrigation system. Onion size was 181% larger in the SDI system than in
the bed system at both sites. The productivity at the giant size is also higher. At one site, the yield of giant onion was
206% higher than that of rowed onions, while at another site the onion beds did not produce giant onions and SDI had
some yield. It was concluded that drip irrigation systems more than doubled yield and increased onion size while using
almost half the amount of water. This is because SDI allows for more frequent watering and smaller depth with higher
irrigation efciency than trench irrigation.
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trench irrigation in the two locations. Onion yield was approximately
119% higher with the SDI system than with the row irrigation system
in the commercial eld. A similar trend was observed at the Weslaco
site where SDI yielded 95% higher onion yields than the bed system.
Higher onion yields can be made possible by the higher irrigation
frequency of SDI systems. Onion yields obtained by Hatterman-Valenti
and Hendrickson for sprinkler-irrigated onions ranged from 51.9 to
56.9 Mg ha-1 and yields obtained by Shock ranged from 43.1 to 49,
8 Mg ha- 1 for onions irrigated with SDI. In this study, the average
onion yield ranged from 20.2 to 62.9 Mg ha—1 [10]. When onion yields
were sorted by size, irrigation systems did not have a signi cant impact
on small and medium yields at the commercial site, but they did a ect
the onion yield resources at the site. Weslaco. At the Weslaco site, the
average onion yield of 24.4 Mg ha-1 for the SDI system was higher than
that for the bed system and the yield for the small onion was statistically
similar. Large and giant onions usually have a higher market value than
small and medium onions. In both sites, the average yield of large and
giant onions was higher for the SDI system than for the bed system.

ese di erences were most noticeable in the commercial eld, where
the average size of large onions and giant onions from the SDI system
was 206% and 168% larger than those from the row-irrigated system. At
the Weslaco site, the average large onions were 182% larger for the SDI
system than for the bed system. e average giant onion yield was 0.6
Mg ha-1 for the SDI system and zero for the trench irrigation system.

e SDI system was larger and more massive than the trench system
at both sites possibly due to higher irrigation e ciency and higher
frequency of irrigation.
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e e ciency of irrigation water use is calculated by dividing
the total onion production by the amount of irrigation water. In the
commercial eld for the 2012-2013 crop, irrigation water e ciency was
17.5 kg m-3 for the SDI system and 4.2 kg m-3 for the trench system.
In Weslaco eld area, irrigation is programmed using water balance
method and this may be the reason why higher irrigation e ciency
is observed in Weslaco eld area compared to eld area commerce.
Irrigation e ciency is higher for the SDI system with 25.2 kg m-3
and only 6.5 kg m-3 for the trench system. In previous studies, Enciso
obtained the water use e ciency of drip-irrigated onions de ned as

Adv Crop Sci Tech, an open access journal

Volume 11 ¢ Issue 4 « 1000570


https://link.springer.com/article/10.1007/s10658-014-0402-0
https://link.springer.com/article/10.1007/s10658-014-0402-0
https://link.springer.com/article/10.1007/s10658-014-0402-0
https://onlinelibrary.wiley.com/doi/full/10.1111/pbr.12345
https://onlinelibrary.wiley.com/doi/full/10.1111/pbr.12345
https://cir.nii.ac.jp/crid/1573387451026043520
https://www.researchgate.net/publication/265596955_The_effect_of_herbicide_tank_mix_on_the_weed_species_diversity_in_sugarcane_Saccharum_officinarum
https://www.researchgate.net/publication/265596955_The_effect_of_herbicide_tank_mix_on_the_weed_species_diversity_in_sugarcane_Saccharum_officinarum
https://www.researchgate.net/publication/265596955_The_effect_of_herbicide_tank_mix_on_the_weed_species_diversity_in_sugarcane_Saccharum_officinarum
https://www.researchgate.net/profile/Bikash-Ray/publication/338403255_Three_Newly_Recorded_Natural_Hosts_of_Aeginetia_pedunculata_Roxb_Wall_Orobanchaceae/links/5e13048692851c8364b28ca7/Three-Newly-Recorded-Natural-Hosts-of-Aeginetia-pedunculata-Roxb-Wall-Orobanchaceae.pdf
https://www.researchgate.net/profile/Bikash-Ray/publication/338403255_Three_Newly_Recorded_Natural_Hosts_of_Aeginetia_pedunculata_Roxb_Wall_Orobanchaceae/links/5e13048692851c8364b28ca7/Three-Newly-Recorded-Natural-Hosts-of-Aeginetia-pedunculata-Roxb-Wall-Orobanchaceae.pdf
https://dalspace.library.dal.ca/bitstream/handle/10222/34634/NSIS_v39_p1_a1_Parkinson_A_survey_of_Infestation_of_crops_by_Striga_spp_in_Benin_ Nigeria_and_Togo.pdf?sequence=1&isAllowed=y
https://dalspace.library.dal.ca/bitstream/handle/10222/34634/NSIS_v39_p1_a1_Parkinson_A_survey_of_Infestation_of_crops_by_Striga_spp_in_Benin_ Nigeria_and_Togo.pdf?sequence=1&isAllowed=y
https://dalspace.library.dal.ca/bitstream/handle/10222/34634/NSIS_v39_p1_a1_Parkinson_A_survey_of_Infestation_of_crops_by_Striga_spp_in_Benin_ Nigeria_and_Togo.pdf?sequence=1&isAllowed=y
https://scialert.net/abstract/?doi=je.2017.136.147
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Bishaw+Z+Y+Sahlu%2C+B+Semane+%282008%29+The+Staus+of+Ethiopian+Seed+Industry.+p+23-%0932.+IThijssen%2C+M.H.%2C+Zewdie+Bishaw%2C+A.+Beshir+and+%09W.S.+de+Boef%2C+%28eds.%29.+Wageningen+International%2C+Wageningen%2C+the+Netherlands+348+pp&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Bishaw+Z+Y+Sahlu%2C+B+Semane+%282008%29+The+Staus+of+Ethiopian+Seed+Industry.+p+23-%0932.+IThijssen%2C+M.H.%2C+Zewdie+Bishaw%2C+A.+Beshir+and+%09W.S.+de+Boef%2C+%28eds.%29.+Wageningen+International%2C+Wageningen%2C+the+Netherlands+348+pp&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Bishaw+Z+Y+Sahlu%2C+B+Semane+%282008%29+The+Staus+of+Ethiopian+Seed+Industry.+p+23-%0932.+IThijssen%2C+M.H.%2C+Zewdie+Bishaw%2C+A.+Beshir+and+%09W.S.+de+Boef%2C+%28eds.%29.+Wageningen+International%2C+Wageningen%2C+the+Netherlands+348+pp&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Bishaw+Z+Y+Sahlu%2C+B+Semane+%282008%29+The+Staus+of+Ethiopian+Seed+Industry.+p+23-%0932.+IThijssen%2C+M.H.%2C+Zewdie+Bishaw%2C+A.+Beshir+and+%09W.S.+de+Boef%2C+%28eds.%29.+Wageningen+International%2C+Wageningen%2C+the+Netherlands+348+pp&btnG
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Bishaw+Z+Y+Sahlu%2C+B+Semane+%282008%29+The+Staus+of+Ethiopian+Seed+Industry.+p+23-%0932.+IThijssen%2C+M.H.%2C+Zewdie+Bishaw%2C+A.+Beshir+and+%09W.S.+de+Boef%2C+%28eds.%29.+Wageningen+International%2C+Wageningen%2C+the+Netherlands+348+pp&btnG
https://www.ccrp.org/wp-content/uploads/2020/06/CCRP_SeedSystems_Nov2014.pdf
http://publication.eiar.gov.et:8080/xmlui/handle/123456789/3339

	Title
	Corresponding author
	Abstract 

