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MEMORANDUM 
FROM:  Greg Lutgen, Hannah Turner, Sarah Olivo, Traci Hoogland, Joseph Jensen, Jessica Williams, 
Trevor Palone and Jamie Sherman, Spring Barley 

 
DATE: January 4, 2023 

 
RE: Release of MT Endurance (MT16M02201) spring malt barley 

 
 

Pedigree:  Hockett/ND24388 
 
 

Recommendation: Public, protected Name: MT Endurance (MT16M02201) 
 
Summary:  
With stable plumps, protein and extract under dryland conditions, MT16M02201 is well-suited for dryland 
malt barley production in malt growing regions of Montana.  MT16M02201 showed superior performance 
across the state during the drought of 2021, including a fertility trial where it had stable quality across 
treatments, thus the name proposed is MT Endurance.   

Agronomic Strengths 
• High performing malt line particularly in dryland  
• Low grain protein 
• Longer grain fill period due to earlier heading 
• Higher percentage of plump seed 
Quality Strengths 
• Highest extract of any tested line, even under dryland conditions 
• Can have acceptable β glucan in dryland 

Weaknesses: 
• Test Weights can be lower than Hockett and Buzz in some environments 
• Β glucan can be higher than Buzz particularly under irrigation 

 
Selection history: 
MT16M02201 is a spring, 2-row, awned barley developed for dryland malt barley production in Montana. 
MT16M02201 has a semi-dwarf, erect growth habit, lax head type, white aleurone and long rachilla hairs. 
MT16M02201 is an F4 derived selection from Hockett (PI 657121, MT910189) by a North Dakota stay 
green line (ND24388) made in 2015.  Hockett, with pedigree Bearpaw/ND7593, was released in 2008 by 
the Montana Experiment Station as a malt line due to its yield and plump stability in dryland.  However, 
Hockett can have elevated protein, and β glucans, as well as being slow to malt.  ND24388 carries the low 
protein gene as well as other genes that allow for extended grain-fill. MT16M02201 was advanced by single 
seed descent from the F1 through F4 generations. It was increased from a F4 plant during the winter of 2015-
16 in Arizona to produce seed for preliminary yield testing in 2016. MT16M02201 was tested state-wide 
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beginning in 2017 for agronomic and malt traits. MT16M02201 has also been included in a fertilizer trial 
for two years. 
Purification/seed stocks:  
We purified MT16M02201 in 2021 by planting 100 F9-derived F10 headrows at Bozeman Post farm. We 
evaluated for phenotypic uniformity before bulking all headrows. The 2022 breeder strips appeared uniform 
and were regularly rogued by barley breeding employees and Foundation staff. MT16M02201 will be in 
Foundation seed in 2023. 
 
 
Performance and characteristics: 
Table 1 compares MT16M02201 agronomics to control varieties AC Metcalfe, Buzz, Hockett, LCS Odyssey 
and Merit 57. Note that MT16M02201’s mean performance, across locations where it coincided with the 
control, is reported in column 3, while each controls mean performance is reported in column 4, with 
MT16M02201 percent of control in column 5 and number of observations in column 6.  Across all 
environments, MT16M02201 was equal to most controls for grain yield (except Odyssey), lower than most 
for percent protein (except Buzz), and better than or equal to all controls for percent plumps. MT16M02201 
was better or equal to Merit 57 and Odyssey for test weight while poorer than Buzz, Hockett and AC 
Metcalfe. MT16M02201 is of similar height to most of the controls, but taller than Odyssey and shorter than 
AC Metcalfe. MT16M02201 is earlier heading than all the controls except equal to Buzz.   
 
Table 2 compares MT16M02201 malt quality to the same controls.  MT Endurance has the highest extract 
of any variety tested. It modified well with S/T values similar to Buzz and AC Metcalfe and better than 
Hockett and acceptable FAN values.  It has adequate enzyme activity with better DP than Buzz, but lower 
α amylase. A negative to MT16M02201 is β-glucans can be over 100 ppm especially in irrigated 
environments but were usually under 200 ppm.  
 
Table 3 highlights MT Endurance’s performance in dryland conditions. In dryland, MT16M02201 yields 
more than all controls but Odyssey, and has lower protein than all except Buzz. The line has higher than or 
equal plumps to all controls, and acceptable test weights although lower than Hockett and Buzz. 
MT16M02201 was higher for extract than any control under dryland conditions. 
 
Dryland performance is also highlighted in Table 4, which reports the malting results of a fertilizer trial 
carried out in dryland during the drought of 2021.  Five lines were grown at four N levels (0.5X, 1.0X, 1.5X 
and 2.0X recommendation of 1.2 lbs / expected bushel of malt barley).  Note that grain yields were about 
half of the anticipated grain yield due to the drought and yet plumps and proteins were acceptable at most 
treatments for MT16M02201. All the malt quality parameters were also acceptable across nitrogen 
treatments for MT16M02201.  Note all β-glucans were below 100 ppm.  Importantly, only MT16M02201 
had acceptable extract for all treatments in this trial, which is remarkable considering the drought. 
 
Tables 5 and 6 breakdown agronomic performance across the state by location, showing similar results. 
Table 7 reports similar quality results from 4 offstation nurseries. 
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Figure 1: Malt varietal variation in yield due to N 
Bozeman 2022 
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Figure 2: Malt varietal variation in % protein 
due to N Bozeman 2022 
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Figure 3: Malt varietal variation in % extract 
due to N Bozeman 2022 
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Table 5 Continued: 2019-2022 Malt Intrastate Trial, 49 entries, 3 replications, Lattice Square design 
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Disease resistance: 
MT16M02201 tested moderately resistant to moderately susceptible to stem rust in Africa (Table 8 and 
9). MT16M02201 had higher than acceptable DON levels due to FHB at EARC in 2021 disease screening 
nursery under mist and with corn spawn inoculation (Table 10).  MT16M02201 was tested for stripe rust in 2022 
but data is not yet available.   
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MSU Barley Breeding Program: 

Jamie Sherman, PI 
MSU Breeding Staff – Greg Lutgen, Traci Hoogland, Joe Jensen, Jessica Williams, and Trevor Palone.  

With special thanks to Ron Ramsfield. 
MSU Malt Quality Laboratory - Hannah Turner, Sarah Olivo 

 
Data Provided By: 

MAES Research Centers Current and Former Staff/Faculty: 

SARC - Kent McVay, Qasim Khan,  
NARC - Darrin Boss, Peggy Lamb 
WTARC – Justin Vetch 
CARC - Patrick Carr, Jed Eberly 
EARC - Chengci Chen, Frankie Crutcher, Calla Kowatch 
NWARC – Clint Beiermann and Jessica Torrion,  
WARC- Zach Miller, Kyrstan Hubbel, Marty Knox 

Support and Assistance: 

Irene Decker, Jim Berg, Doug Holen, BranDee Johnston, Karen Maroney, Jack Martin, Jennifer 
Lachowiec, David Baumbauer, Heather Unverzagt, Phil Bruckner, Kevin McPhee, Hwa Young Heo, 
Jason Cook, Andreas Fischer, Mike Giroux, Andy Hogg, and Erin Cumin. 

 

Critical Financial Support: 

Montana Wheat and Barley Committee 
American Malting Barley Association 
Brewers Association 
USDA 
MSU Fertilizer Advisory Committee 
New Belgium Brewing 
US Wheat and Barley Scab Initiative 
Barley Pest Initiative 


	MEMORANDUM
	Summary:
	With stable plumps, protein and extract under dryland conditions, MT16M02201 is well-suited for dryland malt barley production in malt growing regions of Montana.  MT16M02201 showed superior performance across the state during the drought of 2021, inc...
	Agronomic Strengths
	Quality Strengths
	 Highest extract of any tested line, even under dryland conditions
	 Can have acceptable β glucan in dryland
	Weaknesses:
	 Test Weights can be lower than Hockett and Buzz in some environments
	 Β glucan can be higher than Buzz particularly under irrigation
	Selection history:
	Performance and characteristics:
	Disease resistance:

	MSU Barley Breeding Program:
	Data Provided By:
	Support and Assistance:
	Critical Financial Support:

