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Study design

* Two tillage systems: minimum till (MT) and conventional till (CT);
* MT: direct harvest; CT undercut, windrow, combine;

* Two irrigation levels: full and 75% of full;

* Four varieties: Poncho, COSD-7, Monterrey, Windbreaker;

* Imbedded in long-term tillage x irrigation rotation study.
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Layout of beet-bean-barley tillage x irrigation study, 2017
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Layout of beet-bean-barley tillage x irrigation study, 2018

Initiated in 2014

2018 CT = conventional till MT =minimum till
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Plot size: 44 ft x 120 ft; 4-ft borders between N-S teirs established Ily, and per t 4-foot borders between E-W tillage reps planted to alfalfa

Irrigation Level:

TOWER &
TIER

75% Irrigation

Block: 1 2 3 4,1 52 6,3

Tillage trjff
) - 4I - - - - -
41t
" - - - - - -
MT
) - - - - - -
" - - - - - -
) - - - - - -

ugarbeet

sugarbeet
bean
barley

barley
sugarbeet

bean

barley

bean

barley
sugarbeet

bean

bean
barley
sugarbeet
bean

2017
2018
2019
2020

2017
2018
2019
2020

2017
2018
2019
2020

2017
2018
2019
2020

2017
2018
2019
2020

2017
2018
2019
2020



Layout of beet-bean-barley tillage x irrigation study, 2019

Initiated in 2014

2019
Rotatio Bean-Barley-Sugarbeet

Plot size: 44 ft x 120 ft; 4-ft borders between N-S teirs established annually, and permanent 4-foot borders between E-W tillage reps planted to alfalfa
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Dry bean yields, hand harvested plots, 2017 & 2018

* Similar but slightly higher yields under CT, but much higher yields under MT in 2018 compared with 2017;

* Under deficit irrigation and MT, cultivar didn’t matter, and COSD-7 and Monterrey were apparently not
affected by tillage;

* Harvest losses were mostly about 40%, ranging from zero to 55%.
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Yield components, 2019

* On average, full irrigation increased the number of pods by 25%

* And the number of seeds per pod by 18%
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Research outcomes

e Data indicate variety performance is affected by tillage and irrigation
amount;

* With effective weed control, minimum tillage slightly out performed
conventional tillage;

* Harvest losses were significant, but need more analysis;

e Still analyzing soil parameters, including biological nitrogen fixation, total
and labile soil organic matter components, and nitrogen and phosphorus
use efficiency;

* Costs shared with Wyoming Dept of Ag specialty crop grant, and grants
supporting other research in the long-term rotation study;



