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Abstract: Oats continue to gain in popularity among Craft Beverage producers. Traditionally used in oatmeal stouts
(Great Britain) and Triples (Belgium), where they provide interesting and unique flavors and lend a soft, silky mouthfeel,
oats today are used as flavor and texture contributors to many different Craft beer styles, and also to create a sensation
of creaminess to Craft distilled beverages. Oat malts are among the most expensive brewing raw materials. Although a
common crop in Michigan and the U.S., the majority of oats used in brewing are imported from Europe and Canada,
where varieties are bred and grown specifically for their superior brewing characteristics. There are currently no oat
varieties grown in the U.S. specifically for malting and brewing.

The lack of oat varieties in the U.S. bred specifically for brewing presents an opportunity for small grain breeders.
However, developing new varieties is time consuming and expensive. As an alternative, existing oat varieties can be
selected for a combination of their superior Michigan farm yield performance and their ability to produce high quality
oat malts.

Specific methods and procedures: Oat varieties were selected for this trial by reaching out to our partners (Jim
Sheppard, Legacy Seed Company, Paul Richter, Oat breeder for General Mills). Forty-five oat lines from the Midwest,
northern plains and southern Canada were selected to be tested. Research plots were established and managed by the
MSU wheat research team. Small plots (5 foot x 18 foot) were planted at three sites:

1. Saginaw Valley Research and Extension Center (SVREC) near Richville, Ml;

2. Bartle Farm near Brown City, Ml

3. Milligan Farm near Cass City, M.
Plots were planted with an Almaco HD grain drill equipped with a packet planter in a randomized complete block design.
Twenty-two of the varieties were experimental lines that have not yet been released for production. Testing these lines
lets us get a sneak peak at the newest material coming out of breeding programs. The seeding rate was 1.5 million
seeds per acre across all trials. Cass City and SVREC trials were planted on April 12, 2022 and Brown City trial was
planted on April 22, 2022. Urea was applied at a rate of 70 pounds actual nitrogen per acre across all trials just prior to
stem elongation. The Brown City trial was harvested on July 30, 2022; Cass City and SVREC were harvested on July 31,
2022. At harvest, grain samples were collected and submitted to General Mills and analyzed for grain protein content
and plumpness. These two traits will be used as a proxy for malting quality. Twenty-three of the varieties were tested
(experimental lines were removed to save cost).

Results and Discussion: Yields at SVREC and Brown City were highest. Cass City location was wet at planting, which
affected emergence and yield suffered. A field day was held on June 16, 2022 at SVREC where about 125 farmers
learned about this project and walked through the varieties and asked questions.

Table 1 contains yield, moisture and test weight data as well as an overall average across all three locations. Data is
sorted descending, by overall yield. The overall average yield was 92.2 bushels per acre and a test weight of 35.6
pounds per bushel. The standard test weight for oats is 32. Most millers want to see test weight of 36.



Table 1. Oat harvest data for three locations in MI for 45 oat varieties.

Browm City Cass City SVREC Cverall Average
ield Test vield Tast ield Test ield Test
(bufac) Moisture  Weight (buwfac) Moisture  Weight § (bu/ac)] Moisture Weight | (bufac) Muoisture  Weight

Line Name Cats Mn (%) (l/bu) | Oats Mn %) {lb/bu) § Cats Mn (%) (Ib/bu) | Cats Mn Rank (%) {1bybour)
CDC_EMDURE 1276 108 33 948 122 3 1218 10,7 348 114.7 1 112 341
OT3112 1311 105 318 224 118 2B SE6 106 30.8 107.3 2 11 318
AAC_DOUGLAS 1241 10.8 36.1 B2.5 13.1 352 1133 11 35.8 106.5 3 116 357
COC_MNORSEMAN 110.4 106 308 248 126 M5 1129 0B 334 106.0 4 113 329
CDC_ARBORG 1043 106 326 921 124 i3z 119.0 10.E 342 1051 5 113 333
50 Buffalo 1127 108 365 B5.6 1389 69 116.5 109 3B 1049 <] 119 kg
2018Y4811 110.7 11 339 929 136 M5 1109 109 357 104.3 7 118 34.7
2018Y0689 120.2 10.4 35.3 B3.4 123 316 109.4 109 104.3 B 112 343
Hayden 107.0 108 32 B7.0 122 7E 1127 106 375 1022 g 112 37E
C5_CAMDEM 1130 105 2 B33 123 ME 108.7 10.E 347 102.0 10 112 346
ORe351im 1234 10.6 368 B0.9 126 361 1012 10,7 374 101.8 1 113 36.B
KN_PEARL 116.6 11 i34 283 13.7 56 BEO 11 354 101.0 1z 119 348
2015Y3857 127.6 10.8 35.6 69.3 12,0 3.6 103.7 10.7 35.7 100.3 13 111 353
HND131603 1240 105 j1a9 749 1149 33 092 111 322 T i1a 112 325
MND1J133E 1072 107 361 B5.5 131 i59 104.00 10.E 359 SE9 15 115 36
ROCKFORD 1027 111 iF1 834 13.2 iva 1106 11 = SE9 16 118 374
QRe3zzZm 115.8 106 1 69.5 125 2 5.2 11 34.8 S6.8 17 114 34.3
50160067 97.8 0.8 36.7 91.0 13.4 375 100.2 112 37.7 96.3 18 118 373
5017063 105.3 107 i1 011 128 39 Q20 0B 39.6 o611 i9 115 382
DEOM 1135 107 367 B1O 126 vl 027 12z 371 o958 20 115 7
2018Y1334 1209 10.7 j3e 68.2 1249 7 975 111 347 95.6 21 115 344
KW'S_Ocre 1127 106 369 60.1 127 54 1350 109 382 933 22 114 36.B
CDC_SKYE 110.3 10.7 33.3 76.8 125 4B 931 111 35.8 934 23 115 346
20A8Y¥2803 997 109 is4 755 145 30 1043 113 36.4 931 24 122 353
20ABY0255 1089 10.8 i1z 64.9 148 30 101.7 10.E 342 S1EB 25 121 331
Goliath 100.2 107 74 95.6 145 363 T4 113 358 911 26 122 36.5
2018Y3614 993 108 35.5 227 125 i35 801 1n2z = 0.7 27 115 34.5
Warrior 106.6 10.8 36.7 62.7 9.5 35.0 101.7 116 36.3 203 28 10.7 36
2018¥0147 107.6 109 337 B3.0 132 s 100.2 105 329 0.3 29 116 327
Alka 112 5 104 iz4 B5.6 127 jza 721 10.E i5 901 o 113 333
ROM 107.7 105 64 62.3 120 361 959 109 iF EBG o | 111 36.5
2018Y4019 992 11 353 705 126 32 215 109 355 E7.D 32 115 34.7
D& 935 10.7 35.8 67.3 119 330 o933 10.8 35 BE.7 33 111 349
2018¥1315 1020 106 31 524 134 s 103.2 0B BES9 34 116 333
2018Y035 106.0 109 35 60.3 143 i3z ang 114 349 ES7 5 122 3413
MEWBERG 889 103 Mz 737 210 215 924 101 36 BE5.0 36 138 327
Betagens 927 1 34.8 73.5 14.8 344 B27 12 34.5 E3.0 37 126 346
2018Y5609 1003 1 35.4 711 13.6 35.0 76.4 116 34.2 B2.6 121 349
SABER 929 pLik=] i78 55.2 13.0 53 932 114 363 BDA 9 118 365
Rushmore 808 111 37 50.7 131 7o Bid 12 359 776 40 121 36.6
Horsepower it} 106 74 57.4 120 '5 B6.0 nz i 758 41 114 376
STREAKER 68.8 1232 475 69.5 139 4432 63.6 126 43.4 69.3 42 129 47
Reins 78.3 10.7 359 54.3 126 35.6 GE.4 114 34.6 67.0 43 116 357
MNA0341 728 121 427 54.5 142 425 69.2 124 443 655 44 1249 432
Saddle 73.8 11 7.7 52.3 12.7 354 65.5 123 34.7 652 45 12 359
Kin 105.0 108 356 75.4 131 51 96.3 111 361 G522 117 356
CVEm ES 21 3.7 18.3 18.2 7.7 120 35 3.2 7.5 5.9 30
LSD{.05) 15.1 04 21 236 3.9 44 187 0.5 19 9.4 0.9 11

This evaluation of already existing oat lines shows promise for Michigan where good yields and malt quality can be
achieved. Historically, oat prices have been low and farmers have not planted large acreages in Michigan. The low
prices make this a low input crop where management practices have been lowered in order to make a profit at the
lower commodity price. Oat yields may respond to higher management similar to wheat. Additional nitrogen, sulfur
and fungicide application may increase yields, but prices have to be higher in order for farmers to make these
investments.



This project has been the first step toward developing an oat malting industry in Michigan. There are existing oat
varieties that have the potential for high yield and good test weight. Table 2 identified oat lines that are already grown
for certified seed here in Michigan. There are several varieties outside of our area performed well and would be worth
working with seed companies to introduce seed production and sales here. CDC Endure, AAC Douglas and CS Camden
are Canadian lines that had high yield in our trials and had good plumpness.

Table 2 contains malting quality data including protein, plumpness and test weight. Samples were composited from
three replications at Brown City to run malt quality analysis on. Experimental lines were not included because many of
them may not even make it to the market. Plumpness is generally inversely related to test weight in our trials. Plump is
a proxy used by maltsters to estimate extract. The test is relative inexpensive to run and only involved passing grain
over a set of sieves. The interest in oats for malting comes from the unique flavor profiles, not yield of extract. Ideally,
oat lines would be dual purpose — providing high yield for farmers and high quality for maltsters.

Protein levels are about double compared to wheat and barley, which reduces the extract output. This is a concern to
maltsters because that means more oats have to be malted in order to obtain the same volume of fine extract. The
tradeoff is flavor profile. While oats are not a primary malt grain, there could be specialty brews that meet market
demands for unique flavors.

Table 2. Malting parameters from 23 oat lines. Percent plump is the amount of kernels retained on a 5.5/64 screen.

Plump! Protein

Line Name Test Weight (Ib/bu) (%) (%)
Alka 324 88.5 17.8
CDC_Endure 33.0 84.9 16.7
CS_Camden 34.2 83.7 17.7
Hayden? 38.2 81.8 16.9
CDC_Arborg 32.6 80.4 17.4
Betagene 34.8 79.9 17.9
MN_Pearl 334 77.5 16.1
RON 36.4 77.3 19.9
Goliath? 374 76.1 17.2
Rockford 37.1 75.6 17.0
AAC_Douglas 36.1 75.0 17.3
CDC_Norseman 30.8 74.4 17.8
CDC_Skye 33.3 73.8 18.6
Rushmore 37.0 72.6 18.9
Warrior 36.7 70.2 17.9
Reins 35.9 69.3 18.4
Ida? 35.8 69.2 18.1
Deon 36.7 68.3 17.2
Newberg 34.7 64.9 17.3
Saber 37.8 60.5 18.3
Horsepower? 37.4 55.8 18.4
Saddle 37.7 51.5 18.4
Streaker 47.5 18.8 18.1
Plump is percentage of kernels retained on 5.5/64th screen.
’Denotes lines currently grown in MI.

Future work on oats should include agronomic factors including higher nitrogen rates, fungicides and sulfur. This project
provides a starting place for what lines of oats can be produced in Michigan.



