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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
e High performing malt line particularly in dryland
e Low grain protein
e Longer grain fill period due to earlier heading
e Higher percentage of plump seed
Quality Strengths
e Highest extract of any tested line, even under dryland conditions
e Can have acceptable B glucan in dryland
Weaknesses:
e Test Weights can be lower than Hockett and Buzz in some environments
e B 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 (Pl 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 3 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
a amylase. A negative to MT16M02201 is B-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 Ibs / 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 -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.



Table 1: MT Endurance (2201)Agronomics Compared to Controls

Across Environments

2201 Contrel 2201 % of

Trait Control Mean Mean Control # obs
AC Metcalfe  115.2 114.4 100.7 2]
. Buzz 885 883 100.3 23

Yield

(bulac) Hockett 80.8 88.9 102.1 33
LCS Odyssey 929 101.7 81.3 19
Merit 57 80.8 824 88.3 33
AC Metcalfe 1.6 12.4 83.4™ B
Grain Buzz 11.2 10.8 103.7 20
Protein Hockett 1.7 12.4 84 .5 29
(%) LCS Odyssey 123 12.6 o8 15
Merit 57 "7 12.5 83.6"" 29
AC Metcalfe 852 82.0 103.5* 2]
Plump (% Buzz 852 847 100.5 22
6/64th) Hockett 824 88.9 104 31
LCS Odyssey 904 841 107.5™ 18
Merit 57 824 796 116.1" 31
AC Metcalfe h2 6 54 .1 a7.2 T
Test Buzz 52.4 534 88— 21
Weight Hockett 514 529 87.1= 30
(Ib/bu) LCS Odyssey 507 503 100.7 16
Merit 57 514 507 101.5™ 30
AC Metcalfe 736 796 892.4 2]
Height Buzz 728 72.1 101 23
(cm) Hockett 723 729 892 32
LCS Odyssey 723 B63.8 113.4* 18
Merit 57 723 743 87.3 32
AC Metcalfe  179.3 181.5 898.7" g9
Heading Buzz 177.5 177.7 899 23
Gulian) Hockett 177.3 179.4 8g8.8" 29
LCS Odyssey 1781 183.9 896.87 15
Merit 57 177.3 181.0 897.9 29

* p<0.05, **p<0.01, ***p<0.001




Table 2: MT Endurance (2201) Malt Quality Compared to Controls Across
Environments

2201 Control 2201 % of

Trait Control Mean Mean Control # obs
AC Metcalfe 584 89 B5.6 1
o Amylase Buzz 7046 10258 68.7* 5
R Hockett 7486 7553 99 1 7
(20°DU) | s Odyssey 767 5593 137 3
Merit 57 7486 11148  B7.2° 7
AC Metcalfe 2358 415 568.2 1
8-Glucan Buzz 15724 13884 113.3 5
(ppm) Hockett 17974 239174 45.9* 7
LCS Odyssey 23593 12777 1847 3
Merit 57 17974 11344 158 4 7
AC Metcalfe 1604 1961 818 1
Buzz 15268 1437 106.2 5
DP (°L) Hockett 147.09 16146 91 1 7
LCS Odyssey 1422 1324 107 4 3
Merit 57 14709 17766  82.8~" 7
AC Metcalfe 834 31 103 1
Buzz 8364 808 103.5** 5
Extract (%) Hockett 8339 7911  105.4" 7
LCS Odyssey 8297 795 104.4 3
Merit 57 8339 801 104.1 7
AC Metcalfe 2441 2606 937 1
Buzz 21596 19374  111.5* 5
FAN (ppm) Hockett 21347 17359 123" 7
LCS Odyssey 21953 1494  146.9°* 3
Merit 57 21347 21991 97 1 7
AC Metcalfe 114 12.6 90 5 1
Malt Buzz 11.1 1064  104.3** 5
Protein Hockett 1129 1193 946 7
(%) LCS Odyssey 11.63 11.2 103.9 3
Merit 57 11.29 12.1 93.3" 7
AC Metcalfe 446 46 3 96.3 1
) Buzz 4466 451 99 5
SIT ':DEE'" Hockett 4463 3664  121.8™ 7
LCS Odyssey 4457 369 1208 3
Merit 57 4483 4194 106.4 7

* p<0.05, **p<0.01, ***p<0.001




Table 3: MT Endurance (2201) Dryland Agronomic and Malt Quality

Stability
2201 %
2201 Control of
Trait Control Mean Mean Control #obs
AC Metcalfe 10278  99.04 103.8 ]
Yield Buzz 83.53 80.32 104~ 14
(bulac) Hockett 77.09 7399  104.2% 21
LCS Odyssey 80.28 8585 93.57 12
Merit 57 77.09 76.34 101 21
AC Metcalfe  11.43 12.23 835 3
Grain Buzz 11.03 1073 102.8° 12
Protein Hockett 11.8 12.58 93.8™ 19
(%) LCS Odyssey 1262 13.1 86.3 10
Merit 57 11.8 12.85 91.8™ 19
AC Metcalfe  94.98 893.06 102.1 ]
Plump Buzz 84 89 84 .53 100.4 13
(Y Hockett 891.46 8838  103.5™ 20

6/64th) LCS Odyssey 8921 80.76  110.5* 12
Merit 57 91.46 7548 121.2** 20

AC Metcalfe  53.55 54.83 97.7 4

Test Buzz 52.76 53.72 98.2° 13
Weight Hockett 51.53 5292 97.4™ 20
(Ib/bu) LCS Odyssey 508 50.33 100.9 11
Merit 57 51.53 50.29 102.5" 20

AC Metcalie 834 81 103 1
Buzz 8367 8087 1035 2
E’:t;a]“ Hockett 836 7893 1059 4
) lcsodyssey 834 797 1046 2
Mert57 836 8003 1045 4

* p<0.05, **p<0.01, ***p<0.001



Table 4: Malt Quality in a Dry Location

Nitrogen Malt Extract  Soluble Soluble/Total Alphaamylase Diastatic Beta glucan FAN Grain Yield Plumps Test weight
Level Variety Protein% % Protein % Protein % (DU) Power (ASBC) (ppm) {ppm) {bu/ac) (% 6/64) (lbs/bu)

Buzz 12.2 79.8 5.2 42.8 139.9 137.1 34.3 223.2 56.7 95.8 48.7

Hockett 13.5 774 4.9 36.5 89.4 172.9 90.5 187 39.3 87.7 48.3

MT16MO1902 13.2 76.1 4.5 33.9 714 168.4 106.7 169.8 43.2 86.9 46.8

MT16M02201 12.4 82.7 5.7 45.6 92.9 139.1 47.8 221.9 44.3 92.1 47.3

Lowest N MT16M0O5610 13.7 78 5.8 42 108.5 206.7 39.5 259.6 31 92.5 48.9

Buzz 124 79.6 5.4 43.5 145.1 142.8 25.2 2384 50.1 95.1 48

Hockett 13.5 77.9 4.9 36.4 93.5 165.2 73.8 188.3 41.4 89.2 49.7

MT16MO1902 12.8 76.8 4.5 35.1 76.3 167.7 70.1 175.5 44.8 87.1 46.7

MT16M02201 124 82.5 5.8 46.7 924 131.6 52.1 235.1 4.6 93.1 437

Low N MT16M0O5610 13.2 78.8 5.5 42,1 112.5 206.4 27.1 257 38.6 94.9 48

Buzz 12.6 9.5 5.8 45.5 154.6 147.4 32.7 254.2 54.4 96.6 48.2

Hockett 14 77.2 4.9 35.1 93.3 165.1 87.2 186.7 52.6 91.7 47.3

MT16MO1902 13.3 76.5 4.6 34.6 72.7 169.9 58.3 180 51.2 92.8 45.2

MT16M02201 12.9 82.1 5.9 46.1 86.9 138.3 56.4 238.1 45.9 94.9 46.7

High N MT16M0O5610 13.6 78.2 5.8 42.7 109.1 202.3 30.8 262.7 40.7 95.4 46.8

Buzz 129 7 5.5 43.1 151.6 151.4 30.3 245.3 51.6 95.7 47.6

Hockett 14.4 76.6 5.2 35.5 102.5 182.9 67.6 200.2 36.2 88.5 48.2

MT16MO1902 13.4 76.1 4.8 35.6 77.6 179.5 74.1 189.7 38.6 88.4 45.1

MT16M02201 13 82.2 6.1 47.1 97.1 143.4 51 256.4 39.1 91.1 45.9

Highest N MT16MO05610 14.2 78 6.1 42.6 116.2 218.2 27.4 271.6 36.7 92.8 48.2

GRAND MEAN 13.18 78.74 5.35 40.62 104.38 167.02 54.15 222.04 44.30 92.12 47.43

Cv 3.11 0.65 3.44 3.79 8.19 5.96 48.65 5.18 23.92 2.63 3.03

L5D 0.34 0.43 0.15 1.27 7.06 8.22 2177 9.51 8.76 2.00 1.19



Figure 1: Malt varietal variation in yield due to N Figure 2: Malt varietal variation in % protein
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I Table 5: 2019-2022 Malt Intrastate Trial, 49 entries, 3 replications, Lattice Square design

Yield (bu/ac)

Variety Bozeman Huntley Sidney Havre Moccasin Conrad Kalispell
Dry Irr Dry Irr Dry Irr Dry Dry Dry Irr Dry
#loc years 4 4 2 2 4 3 4 3 2 1 2
AC Metcalfe 102.9 125 - - 79.3 136.4" 584 49 - 101.3* 114 .4
Merit 57 109.9* | 136.7 | 78.8™ | 1344 | 901" 1116 641 46.2 81.3 96.3 118
Buzz 110™ 131.9 - - 782 1223 623 56.9" - 110.9" 1153
Hockett 89 1252 68 1155 723 108.4 477 376 81.3 982 145.9*
MT16M02201 | 105.4* | 1098 68.3 83.1 91.9" 107 69.6™ 476 828 114.6™ 112.3
LSD 58 79 8 8.1 6.6 85 37 7 11.1 14.2 12.8
cv 6.6 79 97 6.7 10.3 6.7 72 155 12.5 6.6 92
Test Weight (Ib/bu)
Variety Bozeman Huntley Sidney Havre | Moccasin Conrad Kalispell
Dry Irr Dry Irr Dry Irr Dry Dry Dry Irr Dry
#loc years 4 3 2 2 4 3 4 3 2 1 2
AC Metcalfe 53.9" - - - 524 54.3 52.5" - - 53.6™ 53.4"
Merit 57 52 6 506 51.7" 527 515 5.2 482 50.8 47 509 514
Buzz 53.8" 52.6" - - 527 526" 508 5386 - 518 522
Hockett 54.3* 53 52.1** | B3.6™ | 54.2 52.6" 52.9* 54.3* §2.2* 52" 54.1%
MT16M02201 522 51 498 527 502 50.4 49 55.7° 51.2" 499 51
LSD 05 07 07 07 05 25 0.5 1.7 51 1.7 1.2
cv 1.1 1.2 1.3 1.2 1.2 52 1.2 35 89 1.7 73
Plump (% 6/64th)
Variety Bozeman Huntley Sidney Havre Moccasin Conrad Kalispell
Dry Irr Dry Irr Dry Irr Dry Dry Dry Irr Dry
# loc years 4 3 2 2 4 3 4 2 2 1 2
AC Metcalfe 94.1 - - - 88.5 97.2** 88.7" - - 855 90.8
Merit 57 94 89 75 91.4 893 89.1 778 721 69 871 88.7
Buzz 97.7 | 96.1™ - - 90.7 97" 86.3 93.2" - 93.2* 93.9"
Hockett 938 90.1 80.5 96.7" 90 879 80 951 93.3" 875 955"
MT16M02201 96.2" 926 79.5 98.3*" | 95.2™ 96.4" 89.8" 90.3" 96.1"" 91.8" 93"
LSD 1.8 19 77 32 28 1.5 31 54 10.9 53 3
cv 2.4 1.8 8.2 29 4 1.7 47 52 10.4 3 7
Protein (%)
Variety Bozeman Huntley Sidney Havre | Moccasin Conrad Kalispell
Dry Irr Dry Irr Dry Irr Dry Dry Dry Irr Dry
# loc years 4 3 2 2 4 3 4 3 2 1 2
AC Metcalfe 12.9 - - - 13.7 13.2 13.3 - - 136 12.4
Merit 57 11.9 1.9 14.1 10.8* 12* 12.7 12.4 11.2 13.8* 12.3 1.7
Buzz 10.9* | 10.7* - - 12= 11.8* 11.8* 10.6* - 1.6 111
Hockett 12.3 1.7 13.8 11.3 12.7 126 12.8 10.5** 13* 12.8 12.1
MT16M02201 12 11.3 14.1 10.5" | 12.3" 11.9" 12.7 10.8* 12.8* 11.9 11.7
LSD 03 0.3 0.5 0.4 0.4 0.3 0.4 0.5 1.4 2.7 05
cv 29 2 3 37 39 28 36 6.2 95 14 76




Table 5 Continued: 2019-2022 Malt Intrastate Trial, 49 entries, 3 replications, Lattice Square design

Heading (julian)
Variety Bozeman Huntley Sidney Havre | Moccasin Conrad Kalispell
Dry Irr Dry Irr Dry Irr Dry Dry Dry Irr Dry
# loc years 4 4 1 1 4 3 4 3 2 1 1
AC Metcalfe 183.2* | 1836 - - 171.2 176.8 171" 184.4 - 180.7 186.7"
Merit 57 1853 184.8 1705 171.9 174.3 182.1 173.5 187.8 191 183.3 188.1
Buzz 183.3* | 180.7 | 163.4* | 162.1* | 170.6* | 173.2* 172.5 182.1* - 178 182.9*
Hockett 183.6 181.9 1694 | 163.3* | 1714 175.9 173.4 1857 186.5" 180.3 184.3"
MT16M02201 | 182.9* | 1815 | 162.7*" | 161.6™ | 169.7" | 174.1" 170 183.7" 186.3"" 178.7" 182.5*"
LSD 08 07 4.4 3 11 1.3 1.2 1.8 1.1 1.5 51
cv 06 05 1.4 09 08 08 08 1 05 05 1.4
Height (cm)
Variety Bozeman Huntley Sidney Havre | Moccasin Conrad Kalispell
Dry Irr Dry Irr Dry Irr Dry Dry Dry Irr Dry
#loc years 4 4 1 2 4 3 4 3 1 1 2
AC Metcalfe 83.1 100.8 - - 66.8 812 61.7" 55 734 75.1 90.6
Merit 57 74.3" 91.1 88.3 926 7.3 843 76 593 745 76.8 87.5
Buzz 71.8** | 86.2° - - 633 798 61.4* 62.1 68" 726 82 4
Hockett 749 889 886 936 658 774 60.7* 55.8" 69" 66.2 932
MT16M02201 77 86.1"" 89.7 955 59.3*" 71.6™ 63" 58.1* 65.6™" 67.7 78.4"
LSD 27 27 48 39 35 37 2.3 38 5 11.2 42
Ccv 4.4 39 28 a7 7 51 47 7 39 8.1 11.4

* p<0.05, **p<0.01, ***p<0.001




Table 6: Offstation 2021-2022, 25/30 entries, RCBD design
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Yield (bu/ac)

Variety Bozeman Denton Judith Havre Huntley | Corvallis Kalispell Hysham Fromberg All Loc All Loc
Dry Dry Dry Dry Dry Dry Dry Irr Irr Dry Irr
# loc years 2 2 1 1 1 1 1 2 2 9 4
Merit 57 a8 16 423 60.6 248 59.3* 89.5° 132.2* 99.2% 427 114.6*
Hockett 99.6™ 19.8* 512 63.9" 35.7° 83.7% 571 135.5™ 107 46.3 120.6™
Buzz 93.5" 21.6™ 394 67.8™ 37.1* 56 107.8* 106.4 90.9 63.5 96.1
MT 1602201 99.1* 16.3 51.2 64.4* 41.8™ 64.9% 93.3* 113.7 93.6 69.9" 105.7
LSD 10.9 5 208 5 10 26.2 255 1.6 " 58 8
cV 99 238 274 42 145 26 19.2 8.4 9.5 19.4 8.9
Variety Plump (%)
Bozeman Denton Judith Havre Huntley | Corvallis Kalispell Hysham Fromberg All Loc All Loc
Dry Dry Dry Dry Dry Dry Dry Irr Irr Dry Irr
# loc years 2 1] 0 1 1 1 1 2 2 5] 4
Merit 57 79.7 / / 62 473 72.3 875 87.3 80.3 68.9 838
Hockett 88" / / 64.7 67.5" 786 93.7" 97.3™ 93.4™ 86.9™ 95.4™
Buzz 95.4™ / / 76.4* 62.8* 725 96.3" 95.3* 86.5 78.7° 90.9
MT 1602201 92.7* / / 80.3" 68.8" 80.4 95.1* 95.1* 90.8* 83.1* 92.9*
LSD 9 ! ! 44 14.4 25 57 49 57 12.1 3.7
cV 9.3 / / 43 18.5 235 4 49 6.1 26.1 55
Variety Protein (%)
Bozeman Denton Judith Havre Huntley | Corvallis Kalispell Hysham Fromberg All Loc All Loc
Dry Dry Dry Dry Dry Dry Dry Irr Irr Dry Irr
# loc years 2 2 1 1 1 0 1 2 2 8 4
Merit 57 12.2 14.2 13.9 15.3 205 / 14.4 12 15.1 14.3 14.6
Hockett 121 12.7* 12.9* 13.9 18.9 / 13.8 11.8* 13" 145 12.5*
Buzz 10.9* 11.6™ 12.2° 12.4™ 18.1% / 12.2% 1.1 13.9 13.5™ 12.9*
MT16M02201 10.9™ 12.2 11.9" 13.2 17 / 13" 12.2 13.3* 13.9* 12.9*
LSD 04 1.1 1.6 0.3 1.2 / 09 0.9 0.8 0.5 06
cv 3.1 74 6.5 1.5 3.9 ! 3.7 6.6 52 6 59
Variety Test Weight (lbs/bu)
Bozeman Denton Judith Havre Huntley | Corvallis Kalispell Hysham Fromberg All Loc All Loc
Dry Dry Dry Dry Dry Dry Dry Irr Irr Dry Irr
# loc years 2 1 1 1 1 1 1 2 2 8 4
Merit 57 51.1 51.8 555 473 46.6 423 492 527 481 494 50
Hockett 53.6™ 542 56.7 493 49.4™ 46.9 51.2° 55.4~ 52,2~ 53.1™ 53.8™
Buzz 52.6" 541 56.2 50.2" 48.6" 45 51.5™ 534 51.47 50.8 529
MT16M02201 52.1° 53.8 56.6 46.8 459 447 48.4 52 49.7 51 51.3
LSD 1.9 24 2.1 07 1.5 57 1.9 1.1 1.1 1 08
cv 3.2 2.7 2.1 08 19 77 25 1.7 19 3.6 1.8

* p<0.05, **p<0.01, ***p<0.001



Table 7: MT Endurance Offstation Quality Head to Head Comparison Irrigated and

Dryland
Control 2201 Mean  Control Mean % bs
Buzz 9135 126 6 72.2+ 4
AAmyiase _ Hocket 91.35 84 38 108.3* 4
LCS Odyssey ~ 91.35 67.23 135.9* 4
Merit 57 91.35 138 45 66~ 4
Buzz 241 65 202 13 1196 4
5 Glucan Hockett 241 65 505 58 47.8" 4
LCS Odyssey 24165 17193 140.6** 4
Merit 57 241 65 91.93 262.9 4
Buzz 136 23 138 2 98 6 4
op Hockett 136 23 148 45 918 4
LCS Odyssey  136.23 12188 1118 4
Merit 57 136 23 188 33 72,3 4
Buzz 832 803 103.6 4
Eract Hockett 832 78.88 105.5- 4
LCS Odyssey 83.2 79.18 105.1- 4
Merit 57 832 79.15 105.1= 4
Buzz 21665 2083 104 4
EAN Hockett 21665 16818 128.8* 4
LCS Odyssey 21665 1514 1431 4
Merit 57 21665 235 83 919 4
Buzz 124 124 100 4
| Hockett 124 1317 942 4
Malt Protein -5 odyssey 12.4 12.66 98 4
Merit 57 124 132.86 89.5* 4
Buzz 472 4535 1041 4
| Hockett 472 37 43 126.1= 4
SITProtein ) -5 odyssey 472 35 58 132.7 4
Merit 57 472 43 1 109.5- 4

Disease resistance:

* p<0.05, **p<0.01, ***p<0.001
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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.



Table 8: 2020 USDA African Stem Rust Nursery
Field Evaluations, Njoro, Kenya Field Evaluations, Debre Zeit, Ethiopia|
KALRO/CIMMYT EIAR
3/531 4/6 4/20 4/27 522 5/30 6/8
Entry name | Stripe Rust  Stripe Rust Stem Rust Stem Rust | Stem Rust Stem Rust  Stem Rust
Hockett 0 0 1MS 15MER IMS IMR IMR
Buzz 0 0 10MS 15NMEMS IMS SMS SMS
MT16M02201 0 0 10ME 15ME IMS IMS SMR
Conlon 0 0 15MS 20MBMS SMS 10MS 15M
Pinnacle 0 0 30MS 40MBMS IMS SMS 10MS
ND Genesis 0 0 15ME 20ME SMS 10MS 10MS
UC Tahoe 0 0 10MS 15NMEMS 0 SMS 10MS
UC 1410 0 0 1MS SMBMS 0 0 0
Butta 12 0 0 10ME 15ME 0 10MS 20M
UC Capay 0 0 1MS SMRMS 0 IMS IMR
Steptoe IMS 1MS 20MSS 20MSS SMSS SMS 20MS
Baronesse 0 0 SMS SMS 10MSS SMS 10M
Harrington 0 0 SMS 15NMREMS 10MS 158 40MSS
AC Metcalfe 0 0 10MS 15NEMS 0 SMS 10MS
ABI Voyager 0 0 15MS 20MBMS M 20MS 605
ND Genesis SMS 20MS 15MEMS 15NEMS SMS 10M 15M
Table 9:2021 USDA African Stem Rust Nursery
Field Evaluations, Njoro, Kenya Field Evaluations, Debre Zeit, Ethiopia
KALRO/CIMMYT EIAR late maturing
422 4/29 5/5 4/5 5/13 5/21 6/4
Entrv name Stem Rust  Stem Rust Stem Rust Stem Rust  Stem Rust Stem Rust Stem Rust
Buzz 10MS SMS SMS 10MSS
MT16M02201 10MS 0 TMS TMS 10MS
MT17M02507 SMS SMS 10MSS 10MSS 15MSS
MT18H02702 SMS SMS 20MS 20MS JOMSS
Morex 15MS TMS TMER TMR 10M
Robust 15MS TMS T™MS 5MSS 10MSS
Steptoe 15MS TS T™MS SMS
UC Tahoe 0 SMS SMS 10MS 20MS
UC 1410 0 0 0 TMS 15MS
Butta 12 SMS 5MSS 10MSS 20MSS 25MS
ABI Vovager IMS 10MSS 208 25MSS 30MSS
AC Metcalfe SMS TMS SMS 20MSS
AAC Synergy IMS TMS ™S 15MSS 25MSS
ND Genesis IMS TMS T™MS 10MS 15MS
CDC Copeland SMS TMS SMS 10MS
ABI Eagle 0 TMS SMS 20MSS

Infection Response Kev

T=trace
B = resistant

ME = moderately resistant
M = moderately resistant to moderately susceptible
MS = moderately susceptible

MSS = moderately susceptible to susceptible

S = susceptible

Severity Kev

0-100 modified Cobb scale to determine percentage of possible tissue rusted, T = trace (approximately 1%
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M Barlev Breeding Pr.

Jamie Sherman, Pl

Table 10: 2021 Barlev FHB Screening

. Sidney
Line : o =

Severity |Incidence |[DON ppm
MT16M0O2201 1.8 233 1.5
MT17M02507 3.0 433 0.7
Bearpaw 27 433 0.3
Buzz 1.7 18.4 0.5
Chevron 332 322 0.1
Haybet 13 2314 0.1
Hockett 1.8 267 0.2
Lavina 45 584 0.4
Stander 34 30.0 0.8
Pinnacle 19 234 0.0
ram:
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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
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