Table 1. Agronomic trait means of the 2015-2016 Winter Malting Barley Trial (WMBT)? at 20 locations.
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Trial location (%)  (Bu/A) (Julianday) (cm) (0-9) (%) (%) (Ib/Bu) (%) (%) (%) (ppm) (0-9) (%) (0-9) (0-9) (0-9)

Plains, GA . 45.1 102.7 82.6 . . . 41.2

Aberdeen, ID 100.0 187.8 1319 1124 0.7 . . . . .

Rupert, ID 100.0 159.0 . 1094 6.6 . . 53.2 . 86.5 . .

South Deerfield, MA  82.1 91.5 139.0 80.8 3.8 . . 457 12.8 840 19 0.01 .

Clarksville, MD 100.0 91.6 123.0 84.2 1.1 . . 44.5 . . . . 3.5

Saint Paul, MN . 1194 144.9 87.6 . . 493 . . . . . .

Laurel Springs, NC 100.0 . . . . . . . . . . . 4.5 . . . .

Raleigh, NC 100.0 47.8 1029 699 0.5 . . 43.3 . . . . 5.6 . . 2.2 1.8

Mead, NE 98.0 57.6 127.4 92.6 1.1 . . . . . . . . . 1.4

Ithaca, NY 98.5 87.8 141.8 74.6 . . . 48.4 . . . . . 6.6

Wooster, OH 100.0 104.0 . 100.5 0.7 . . 47.9 . . . . . .

Corvallis, OR 100.0 157.8 105.2 100.7 . 36.1 617 51.0 10.5 79.6 . . . 40.7

Landisville, PA 100.0 90.1 130.2 345 2.0 . . 48.3 . 75.2

Mount Sterling, UT 96.3 52.9 . 689 0.0 . . 54.1 . 81.0 . . . . . .

Blacksburg, VA 93.8 69.8 1199 70.3 2.2 . . 38.9 . . . . 3.0 . . 7.5 .

Warsaw, VA . 60.9 1121 718 1.0 . . 41.4 . . . . 4.2 . 43 1.7 26

Alburgh, VT 14.3 . . . . . . . . .

Pullman, WA 100.0 129.8 . 1104 0.0 . . 50.1 . 934

Alma, WI 63.1 55.8 . 816 . . . .

River Falls, WI 96.8 76.1 1426 83.2 3.3 . . 37.5 . . . . . . . . .

GRAND MEAN 91.5 93.5 124.8 84.2 1.8 36.1 55.2 46.1 116 832 19 001 42 236 29 38 22

@ Agronomic data reported for 20 of 24 locations planted



Table 2. Malt quality? trait means of the 2015-2016 Winter Malting Barley Trial (WMBT)® at four locations.
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Trial location (mg) (%) (%) (%) (%) (%) °ASBC (20°DU) (ppm) (ppm) (°ASBC) (°ASBC) (1-3)
Saint Paul, MN 36.5 92.8 80.7 12.6 5.2 43.8 166.0 75.1 2348 234.9 459 2.0 14
Raleigh, NC 284 714 77.8 12.8 5.1 42.7 147.6 110.4 132.7 305.3 16.8 5.8 1.2
Blacksburg, VA 27.7 61.7 759 135 5.1 38.8 207.2 86.0 236.0 238.5 22.8 2.9 1.1
Warsaw, VA 29.6 733 811 11.6 5.0 44.1 1473 85.2 2145 2364 15.6 3.0 1.6
GRAND MEAN 30.5 74.7 788 126 51 424 166.8 89.5 202.8 254.8 25.0 3.5 1.3

@ Malt quality data courtesy of the USDA-ARS Cereal Crops Research Unit, Madison, WI
® Malt quality data reported for four of 24 locations planted



Table 3. Winter Survival (%) line means for 2015-2016 Winter Malting Barley Trial (WMBT) entries at 17 locations.
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CHARLES 89.4 100 100 867 100 100 100 100 983 100 100 100 89.5 963 1.3 100 47.2 100
STRIDER 93.1 100 100 90.0 100 100 100 100 100.0 100 100 100 98.0 96.0 183 100 91.1 90
MCGREGOR 92.6 100 100 89.2 100 100 100 100 100.0 100 100 100 98.0 97.7 167 100 71.9 100
THOROUGHBRED 94.0 100 100 90.0 100 100 100 100 100.0 100 100 100 96.8 97.7 19.0 100 94.4 100
ENDEAVOR 90.2 100 100 858 100 100 100 100 950 100 100 100 945 963 0.7 100 60.7 100
WINTMALT 969 100 100 858 100 100 100 100 983 100 100 100 95.8 97.7 . 100 72.6 100
05ARS561-208  94.3 100 100 842 100 100 100 100 100.0 100 100 100 99.5 99.0 23.3 100 97.6 100
06ARS633-10 92.2 100 100 84.2 100 100 100 100 100.0 100 100 100 92.5 99.0 0.0 100 91.7 100
02AB669 95.1 100 100 87.5 100 100 100 100 96.7 100 100 100 96.5 91.7 . 100 50.0 100
04ARS640-1 89.4 100 100 90.0 100 100 100 100 96.7 100 100 100 96.0 867 0.3 100 50.0 100
SU_MATEO 92.0 100 100 883 100 100 100 100 100.0 100 100 100 97.0 963 29.0 100 53.3 100
HIRONDELLA 90.5 100 100 88.3 100 100 100 100 983 100 100 100 955 947 3.7 100 68.8 90
VINCENTA 90.6 100 100 85.0 100 100 100 100 983 100 100 100 94.0 91.7 150 100 76.7 80
10x069x1 91.7 100 100 89.2 100 100 100 100 100.0 100 100 100 93.5 96.3 283 100 52.4 100
LCS_PUFFIN 89.3 100 100 88.3 100 100 100 100 100.0 100 100 100 90.0 93.3 16.7 100 29.8 100
THUNDER 93.8 100 100 90.0 100 100 100 100 100.0 100 100 100 98.3 93.3 283 100 84.4 100
10.086 92.1 100 100 87.5 100 100 100 100 100.0 100 100 100 99.0 99.0 183 100 61.9 100
DH130004 83.2 100 100 20.0 100 100 100 90 93.3 100 100 100 97.0 81.7 0.0 100 52.2 80
DH130718 76,5 100 100 3.3 100 100 100 55 867 100 100 100 92.5 80.0 0.0 100 122 70
MW1154024-004 93.2 100 100 88.3 100 100 100 100 983 100 100 100 97.0 93.3 383 100 69.0 100
MW1154029-002 90.2 100 100 88.3 100 100 100 100 100.0 100 100 100 983 950 4.7 100 47.8 100
MW12_4007-008 95.4 100 100 89.2 100 100 100 100 100.0 100 100 100 98.0 963 383 100 99.2 100
MW12_4042-002 92.6 100 100 87.5 100 100 100 100 100.0 100 100 100 985 93.0 20.7 100 750 100
6W11-0003 941 100 100 86.7 100 100 100 100 100.0 100 100 100 93.3 91.7 . 100 343 100
6W11-0064 91.3 100 100 87.5 100 100 100 100 100.0 100 100 100 98.5 94.7 140 100 57.9 100
6W13-7041 90.6 100 100 88.3 100 100 100 100 96.7 100 100 100 98.8 93.3 3.3 100 59.0 100
6W13-7145 90.5 100 100 . 100 100 100 100 100.0 100 100 100 99.3 90.0 5.0 100 53.2 100
LCS_CALYPSO 96.1 100 100 88.3 100 100 100 100 100.0 100 100 100 99.8 . . 100 532 100
GRAND MEAN 915 100 100 82.1 100 100 100 98.0 985 100 100 100 96.3 93.8 143 100 63.1 96.8




Table 4. Yield (Bu/A) line means for 2015-2016 Winter Malting Barley Trial (WMBT) entries at 18 locations.
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CHARLES 745 354 1889 1299 64.9 74.6 79.6 53.0 48.4 61.2 81.2 74.7 61.2 45.6 60.1 69.6 120.3 34.5 57.2
STRIDER 100.8 38.7 205.1 191.6 95.9 94.2 137.4 47.0 58.9 100.5 110.6 163.5 95.2 579 724 58.6 135.1 95.4 57.3
MCGREGOR 118.2 42.7 187.7 187.1 126.5 1054 168.0 68.1 101.7 98.6 124.1 219.2 1345 444 1069 84.2 135.2 84.6 108.6
THOROUGHBRED 98.3 71.0 181.5 107.6 91.7 110.2 156.1 68.9 44.0 88.4 116.1 185.7 97.8 40.4 107.4 924 110.0 10.9 89.4
ENDEAVOR 94,7 619 213.5 147.6 75.8 86.4 138.3 80.0 36.2 79.7 96.1 120.1 90.9 47.0 71.2 779 125.1 70.2 87.4
WINTMALT 89.3 116 176.1 168.8 101.6 110.7 89.6 37.8 56.4 73.5 105.4 152.9 78.9 53.0 82.1 49.2 146.6 43.9 70.1
05ARS561-208 76.3 6.2 180.5 148.3 77.9 62.6 68.6 28.3 34.9 79.4 96.0 114.0 78.7 60.4 44.2 36.9 148.7 46.4 61.6
06ARS633-10 84.8 32.3 197.7 1485 74.7 83.3 98.8 36.3 58.1 779 104.8 112.4 102.8 59.0 41.6 50.7 97.8 87.2 62.0
02AB669 84.7 344 187.0 148.3 88.0 73.1 96.7 40.4 31.7 83.8 96.0 134.9 90.7 52.8 41.2 55.3 138.2 59.1 73.8
04ARS640-1 939 81.5 203.2 174.6 85.2 86.8 104.3 73.3 59.7 82.6 91.0 1141 80.4 52.8 59.5 60.6 1354 64.8 79.6
SU_MATEO 105.0 37.1 1934 171.6 108.3 1244 98.7 43.7 50.8 98.4 105.7 217.4 109.8 53.3 92.0 789 1259 72.4 108.9
HIRONDELLA 122.7 59.4 188.5 189.8 1154 127.0 180.6 90.5 68.3 95.6 119.6 230.2 115.0 52.4 117.7 95.5 152.1 106.8 103.5
VINCENTA 98.5 24.6 174.7 1929 110.9 86.5 122.0 25.5 84.8 100.8 109.3 182.6 104.0 443 53.0 574 122.7 80.0 96.5
10x069x1 120.0 57.6 222.6 1799 1159 131.2 1834 50.7 105.1 1079 1179 1855 113.8 53.6 98.6 86.8 167.7 90.1 92.0
LCS_PUFFIN 955 23,5 176.7 164.4 1049 107.7 99,5 22.1 84.2 82.3 117.0 185.5 105.1 545 50.9 50.1 142.7 67.1 81.4
THUNDER 929 495 193.3 176.8 92.7 95.0 105.8 63.9 78.0 80.9 89.6 134.2 82.7 48.6 66.6 679 120.8 52.4 72.9
10.086 89.5 52.1 193.7 164.0 72.4 85.3 86.7 49.0 66.6 82.8 80.2 94.9 91.9 55.8 754 69.1 1449 55.2 90.4
DH130004 72.7 52.4 1519 1549 53.9 68.7 41.4 33.1 60.9 79.0 105.6 172.0 67.3 435 455 42.7 80.6 13.1 43.1
DH130718 71.8 499 157.7 167.3 17.4 70.1 42.9 31.2 64.6 100.1 178.0 70.8 42.0 45.3 33.3 98.7 9.2 42.7

MW1154024-004 844 63.2 162.0 1343 913 789 1273 415 558 89.7 1127 1271 648 552 535 476 1281 39.0 473
MW1154029-002 92.6 953 1799 1386 774 816 1183 765 778 883 1094 1066 754 523 852 657 1050 36.1 96.7
MW12_4007-008 88.9 69.7 1845 123.2 980 748 1333 404 312 926 969 1445 751 53.0 926 770 1235 39.2 498
MW12_4042-002 84.8 51.6 1653 1425 1014 819 1054 56.0 495 9.1 952 1675 701 539 529 328 940 439 66.9

6W11-0003 98.7 17.1 1964 176.1 1069 884 1213 627 553 97.7 1149 1736 96.1 552 64.0 50.1 167.2 485 84.2
6W11-0064 92.2 228 2025 1693 965 80.7 1308 71 334 97.2 1059 1563 883 659 550 33.0 1627 699 822
6W13-7041 911 159 1974 1294 879 943 1426 83 556 981 846 180.7 937 66.0 571 454 1582 539 71.2
6W13-7145 90.3 644 2059 1331 . 719 1412 369 275 89.7 104.7 169.0 704 609 678 424 1163 679 64.7
LCS_CALYPSO 1111 39.6 1923 1927 136.5 128.2 149.2 549 674 920 1204 2225 1179 569 941 937 1301 213 903

GRAND MEAN 93.5 451 1878 1590 915 916 1194 478 57.6 878 1040 157.8 90.1 529 698 609 1298 558 76.1




Table 5. Agronomic trait line means for 2015-2016 Winter Malting Barley Trial (WMBT) entries.
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Line (%) (Bu/A) (Julianday) (cm) (0-9) (%) (%) (lb/Bu) (%) (%) (%) (ppm) (0-9) (%) (0-9) (0-9) (0-9)
CHARLES 89.4 74.5 1229 71.9 3.2 63.3 70.8 426 121 863 14 0.00 3.3 783 4.3 4.0 0.0
STRIDER 93.1 100.8 125.7 87.1 24 10.0 633 43,1 11.7 733 5.9 0.05 35 93 4.1 3.9 0.3
MCGREGOR 92.6 118.2 126.0 89.0 2.2 20.0 50.8 46.1 124 86.1 1.7 0.02 1.0 0.0 2.6 2.9 2.7
THOROUGHBRED 94.0 98.3 122.5 88.3 1.4 16.7 49.2 487 116 84.0 1.3 0.07 0.8 30.8 3.2 54 3.6
ENDEAVOR 90.2 94.7 121.4 83.9 2.2 333 658 484 125 75.7 1.7 0.00 1.6 49.2 3.8 4.1 1.0
WINTMALT 96.9 89.3 129.8 80.3 14 133 283 47.5 105 913 0.6 0.00 45 45.0 2.3 2.8 1.0
05ARS561-208 94.3 76.3 129.3 75.1 2.3 88.3 875 42,2 10.2 76.1 4.0 0.00 59 483 3.7 2.0 3.8
06ARS633-10 92.2 84.8 127.7 83.6 2.0 833 81.7 432 112 66.1 2.2 0.00 6.0 58.3 34 4.4 0.0
02AB669 95.1 84.7 126.5 87.7 21 66.7 775 46.7 104 87.1 19 0.01 55 483 3.7 34 6.0
04ARS640-1 89.4 93.9 120.8 79.9 1.7 63.3 49.2 49.2 124 840 19 0.04 56 483 2.5 3.7 2.5
SU_MATEO 92.0 105.0 127.1 88.5 1.4 133 21.7 48.6 103 94.7 0.3 0.00 26 1.7 1.8 4.0 0.0
HIRONDELLA 90.5 122.7 126.3 86.6 21 6.7 383 46.6 115 905 1.0 0.00 03 5.0 1.0 34 0.0
VINCENTA 90.6 98.5 126.4 77.7 13 33 29.2 447 10.8 92.7 0.6 0.00 59 13.7 1.2 54 0.0
10x069x1 91.7 120.0 1239 84.8 1.3 233 458 46.4 109 905 1.0 0.00 3.2 15.2 2.3 5.2 1.0
LCS_PUFFIN 89.3 95.5 128.5 83.8 13 6.7 14.2 49.0 116 929 1.1 0.00 59 15.0 1.0 4.3 0.0
THUNDER 93.8 92.9 1214 764 19 633 633 46.5 11.8 90.5 1.0 0.02 49 55.8 3.3 3.7 2.4
10.086 92.1 89.5 1223 714 20 61.7 85.8 46.1 117 88.0 1.4 0.00 42 543 3.2 3.8 0.0
DH130004 83.2 72.7 120.8 72.3 09 6.7 217 47.1 133 951 1.3 0.00 6.7 0.0 3.2 4.3 54
DH130718 76.5 71.8 119.1 66.0 0.8 36.7 333 47.1 124 946 1.5 0.00 6.8 0.0 34 4.5 4.5
MW1154024-004 93.2 84.4 121.8 91.6 23 383 71.7 458 11.8 86.0 1.2 0.00 51 285 3.5 3.7 3.3
MW1154029-002 90.2 92.6 119.7 924 2.6 89.7 86.7 47.2 135 71.2 3.2 0.01 25 29.2 4.2 2.8 7.1
MW12_4007-008 95.4 88.9 123.8 92.8 1.6 30.0 78.3 475 116 820 1.5 0.02 48 1.7 1.0 2.6 15
MW12_4042-002 92.6 84.8 126.3 96.9 19 833 75.0 45,6 11.7 79.1 1.0 0.00 49 93 3.7 3.8 3.5
6W11-0003 94.1 98.7 126.9 89.5 1.3 50.0 88.3 449 115 53.8 6.7 0.07 28 4.2 4.0 3.6 2.5
6W11-0064 91.3 92.2 127.5 86.9 1.6 20.0 49.2 442 119 706 2.1 0.01 50 1.7 2.7 4.0 4.9
6W13-7041 90.6 91.1 131.0 924 15 5.0 358 444 11.0 83.0 2.8 0.00 55 0.8 3.3 4.0 0.3
6W13-7145 90.5 90.3 1214 914 13 11.7 59.2 45.2 11.0 705 . . 53 4.2 3.2 3.5 4.8
LCS_CALYPSO 96.1 111.1 126.8 89.5 16 33 233 47.2 11.6 93.7 0.6 0.01 23 5.0 1.5 2.6 0.0
GRAND MEAN 91.5 93.5 124.8 84.2 1.8 36.1 55.2 46.1 116 83.2 1.9 0.01 4.2 23.6 2.9 3.8 2.2
# of Env. 17 18 13 18 13 1 2 14 2 6 1 1 5 2 2 3 2




Table 6. Malt quality?® trait line means for 2015-2016 Winter Malting Barley Trial (WMBT) entries at four locations.
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Line (mg) (%) (%) (%) (%) (%) °ASBC (20°DU) (ppm) (ppm) (°ASBC) (°ASBC) (1-3)
CHARLES 29.0 843 80.3 11.8 5.3 47.5 148.8 119.3 143.3 283.5 23.8 3.7 15
STRIDER 24.0 558 76.0 125 4.3 3738 91.8 65.8 436.0 180.8 29.3 4.0 2.3
MCGREGOR 300 68.0 77.8 113 43 39.8 95.5 63.8 365.0 180.3 18.5 3.0 1.0
THOROUGHBRED 29.0 83.0 79.0 10.8 43 41.0 1315 61.5 3478 186.5 24.0 2.8 1.0
ENDEAVOR 320 81.5 818 11.3 53 50.0 150.0 108.0 117.3 278.8 24.3 4.0 15
WINTMALT 335 855 783 133 48 375 186.5 76.0 123.0 220.8 25.3 3.5 15
05ARS561-208 25.3 558 785 125 55 445 1743 126.8 195.5 266.3 255 3.5 1.0
06ARS633-10 26.8 533 780 13.0 55 445 163.3 127.8 231.8 314.8 26.8 4.0 1.0
02AB669 280 66.8 798 128 6.0 47.8 173.0 129.5 89.8 299.0 22.0 3.8 1.0
04ARS640-1 320 83.5 81.0 125 55 473 174.0 103.5 141.8 281.0 20.8 3.0 15
SU_MATEO 343 84.0 783 125 45 375 1815 64.0 269.3 185.0 255 2.8 2.0
HIRONDELLA 355 83.5 793 115 45 40.0 160.8 59.8 3545 1735 315 2.8 1.0
VINCENTA 343 76.5 780 13,5 53 395 171.8 73.0 121.8 225.3 21.8 3.5 1.0
10x069x1 333 81.3 785 11.8 4.3 395 1475 59.5 256.8 195.3 20.8 4.0 1.8
LCS_PUFFIN 31.8 76.0 785 13.3 5.0 39.0 145.8 66.5 235.5 233.8 24.3 3.3 1.3
THUNDER 335 87.8 81.0 13.0 58 475 176.8 125.5 43.3 333.3 235 3.7 1.5
10.086 31.8 89.0 81.3 12.3 53 438 139.8 100.0 95.8 271.0 24.8 3.0 15
DH130004 36,5 87.8 79.3 15,5 6.3 41.8 200.3 94.3 78.0 365.8 18.3 4.0 2.0
DH130718 30.7 77.7 79.0 140 6.0 43.0 138.0 110.7 40.3 353.7 12.0 6.5 1.7
MW11S4024-004 26.5 65.8 770 13.0 53 415 1938 87.5 207.0 2475 24.8 3.3 1.3
MW11S4029-002 27.5 63.0 80.3 11.5 5.0 455 174.0 80.3 289.8 235.8 32.8 3.3 1.0
MW12 4007-008 33.3 85.3 80.5 125 5.3 433 167.3 79.8 150.5 246.0 27.5 3.3 1.3
MW12 4042-002 26.5 66.8 78.8 13.0 5.8 448 1833 105.5 297.8 300.0 26.8 3.7 15
6W11-0003 26.8 61.8 78.0 133 53 43.8 217.3 943 246.0 280.0 27.5 3.5 1.0
6W11-0064 260 615 758 13.8 53 40.8 268.0 88.5 102.3 2823 21.8 4.0 1.3
6W13-7041 283 66.8 76,5 135 48 36.0 160.8 82.3 2430 2343 33.0 3.8 1.0
6W13-7145 288 69.8 778 123 53 448 1770 90.8 262.0 272.8 35.0 3.3 1.0
LCS_CALYPSO 395 89.5 800 123 43 36.8 178.3 61.8 193.3 208.5 28.3 2.8 1.0
GRAND MEAN 305 74.7 788 126 51 424 166.8 89.5 202.8 254.8 25.0 3.5 1.3

@ Malt quality data courtesy of the USDA-ARS Cereal Crops Research Unit, Madison, WI



Table 7. Line entry details available for submissions to the 2015-2016 Winter Malting Barley Trial (WMBT).

Entry Line Row type Submitter

1 CHARLES

2 STRIDER

3 MCGREGOR

4 THOROUGHBRED

5 ENDEAVOR

6 WINTMALT

7 05ARS561-208 USDA-ARS Aberdeen
8 06ARS633-10 USDA-ARS Aberdeen
9 02AB669 USDA-ARS Aberdeen
10 04ARS640-1 USDA-ARS Aberdeen
11 SU_MATEO Ackermann Saatzucht GmbH

12 HIRONDELLA

13 VINCENTA

14 10x069x1

15 LCS_PUFFIN

16 THUNDER

17 10.086

18 DH130004

19 DH130718

20 MW1154024-004
21 MW1154029-002
22 MW12_4007-008
23 MW12_4042-002

Ackermann Saatzucht GmbH
Ackermann Saatzucht GmbH
Ackermann Saatzucht GmbH
Limagrain

Oregon State U

Oregon State U

Oregon State U

Oregon State U

U of Minnesota

U of Minnesota

U of Minnesota

U of Minnesota

24 6W11-0003 BARI
25 6W11-0064 BARI
26 6W13-7041 BARI
27 6W13-7145 BARI

N OO OO O DD NNNNNONONNNDNNNDNNOOON

28 LCS_CALYPSO Limagrain




