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Bringing Barley Back

•	We have been growing barley in MI since 2018

•	We are pilot malting our own barley

•	We have Tepee in the ground in MI and OH

•	We will be collaborating with regional brewers for brewing with our 
malts starting this summer

•	We are planting European spring barley varieties in MI and Ontario 
this spring



Bringing Back Commercial-Scale Malting

What Makes Us Independent
		  Raw material from our strategic partner, The Andersons
		  Great Lakes marine transport
	 	 Site in Litchfield, MI - small town MI
	 	 Low-cost, low-carbon energy
	 	 Water from the headwaters of five major Great Lakes rivers
		  Strategic partnerships for technology and construction

•	We are completing permitting and finance over the next couple 
months on our 64,600 tons per year facility

•	Join us at upcoming Malt Mashups, field days, and groundbreaking 
in 2020 



Vince Coonce
IB&M Director of Malting
Previously Director of R&D and Chilton Plant Manager at Briess
Cargill, Great Western, Ladish Malt, and MillerCoors

Over 30 years of technical and management experience in malting and 
brewing, engineering, production management, research and 
development

IB&M Responsibilities
•	Plant design including malting, roasting, flaking, and packaging
•	Product R&D and quality
•	Plant operations
•	Varietal selection and breeding
•	Custom crafted products
•	Analytics



Brewing Grains Significant in Food Demand
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Brewing Usage by Grain Breakdown
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Brewed with 
no Corn Syrup.

An example of how low Extract indirectly effects beer quality

Corn and Rice in Beer?



Brewing Usage by Grain Breakdown
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Potential Brewing Grain Market

US Nation
IB&M 

Demand MI Acres
2018 MI 

Planted Acres

Barley 7,412,720,000 109,000,000 28,385 5,000

Corn 5,570,030,345 4,000,000 461 1,940,000

Rice 2,430,400,000

Rye 917,238,621 8,000,000 5,714 Not Published

Wheat 1,287,637,241 16,000,000 3,509 510,000

Oats 607,600,000 4,000,000 1,984 75,000

Michigan Potential

40,053 2,525,000Total Potential Acres

Estimated



Premiums are Paid 
for Brewing Quality Grains



Brewing Market Considerations

•	Quality/Price are primary

•	“Locally Produced” must also meet quality

•	Opportunity to exceed current quality standards

•	Highest quality product = super premium

•	Unique, local, branding (terroir) 



MI Brewing Grain Agronomics

•	MI climate is NOT ideal - relative short growing season

•	Wet weather near flowering and harvest - mycotoxins, staining, 
pre-harvest sprout

•	Harsh and erratic winters - winter kill in winter crops

Select only from grain varieties 
proven successful in MI



Important Brewing Grain Quality Targets
•	Protein
		  Lower Protein is higher quality
		  Easily measured on raw grain
		  First step in brewing varietal acceptance

•	Plump
		  Higher plump is higher quality
		  Easily measured on raw grain
		  First step in brewing varietal acceptance

Use Protein and Plump for Initial Screening



Important Brewing Metric: Protein

Grain variety selection AND 
optimized ag practices critical



Lower Protein = Higher Quality

Variety is Super Important

The Farmer has Control of Quality



Reporting Protein Measurements

Brewing Industry: total Protein dry-basis

•	Food grain Industry: total Protein as-is
		  Includes standard moisture correction

•	NIR 

•	It is critical to define protein % basis in publications

•	Include measurement basis in reporting Protein

10% Protein db = 8.8% Protein as-is corrected to 12% moisture



Quality Targets

MALT Quality Targets

•	Plump

•	Extract

•	Friability

•	Diastatic Power

•	Free Amino Nitrogen

•	ß-Glucan

•	Turbidity

•	Viscosity

•	Product Sensory Characteristics 

ADJUNCT Quality Targets

•	Cereal Extract 

•	Spirit Yield Potential

•	Millability

•	Product Sensory Characteristics



Barley
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•	The US supplies ~75% of demand
•	~100% grown for brew use (almost entirely malt)
•	Significant US production > 7B lbs
		  Brewing quality targets well established
	 	 Significant R&D
•	Major imports from CAN
•	CAN is global barley exporter
	 	 With $ exchange CAN barley sets US market 		
		  price
•	CAN barley possesses very good brew quality

Brewing quality acceptability is < 80%
•	Acceptability improvement choosing best agronomic and quality performance and op-
timal farming practices

What to do with unacceptable quality barley?
•	Develop alternative outlet for unacceptable quality barley



MI Barley Agronomics and Barley Quality

•	MSU published
•	Multiple years
•	2-row spring/winter varieties
•	4 different MI nurseries
•	Yield
•	Pre-harvest sprout
•	Malting quality data

•	Cornell published
•	Multiple years
•	2-row spring/winter varieties 
•	Yield
•	Winter survival %
•	Pre-Harvest Sprout Score
•	Fusarium Resistance Index
•	Malting quality data

Ag data vast but # 
varieties studied 

limited



4

Ag Brewing Quality Top Performers

Malt Quality
Ag 

Performance

Josie 3 7

Fantex 4 5

Tinka 4 1

Odyssey 8 17

Beckie 10 6

Genie 15 2

Spring Barley Top Performers

Malt Quality
Ag 

Performance

Lyberac 1 8

Flavia 2 6

Puffin 4 10

Wintmalt 6 9

Thoroughbred 7 2

Hirondella 8 3

MSU Top Winter Performers

Malt Quality
Ag 

Performance

DH131738 2 6

Doneau 3 9

Calypso 3 1

Flavia 5 10

KWS Scala 6 10

SY Tepee 7 8

Cornell Data

BU WT Yield RVA Plump Extract Protein S/T DP æ-Amyl ß-Glucan FAN

Lyberac 50 135 147 88.1 78.6 11.53005 36.6 181 45.9 49 141

Flavia 49 151 142 95.2 78.3 11.53846 35.1 145 37.8 114 116

Tinka 47.1 51.7 163 98.4 82 10.8 37.9 108 50.6 77 181

Winter vs Spring 2-Row Comparison



Malt Quality Fingerprint
Variety Plump Friability Ext DP ß-Glucan FAN

2ND28065 93.1 84.4 81.2 122 115 251
2ND33710 83.7 78.8 79.5 146 86 252
2ND33757 95.3 72 80.1 110 321 187
2ND33760 95.5 84.2 81.7 91 205 196
2ND33821 93.2 78.9 81 86 255 191
Synergy 71.6 76.4 79.8 137 196 209
Acorn 76.8 76.3 80.2 135 219 239

Bettina 96.8 79.9 81 147 76 232
Conlon 96.9 86.7 81.7 100 121 202
Esma 77.3 82.6 81.1 88 143 189

Explorer 98.7 91.6 81.4 114 40 227
Beckie 95.2 91.7 80.7 105 19 222
Fantex 98.9 85.3 82.4 101 135 196
Josie 96.9 85.6 81.3 115 153 213
Tinka 98.4 91.4 82 108 77 181
Genie 95.9 80.1 81.5 107 95 219

Odyssey 96.4 88 81 126 26 247

Low

Medium

High

Beer Style Plump Friability Ext DP ß-Glucan FAN

Pilsner
Domestic Lager
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Continuing MI Barley Research
Role of Planting Date and Seeding Rate in Optimizing Winter 
Survival, Yield, and Quality of Malting Barley: Maninder Singh

Optimizing Fungicide Inputs for Disease Management in 
Barley and Hop: Dr. Martin Chilvers, Tim Miles

Investigating Winter Hardiness to Advance Winter Malting Barley 
as Climate Adaptation Strategy in MI: Dr. James Dedecker

Recommended Further Work
Improve Extract in Winter varieties 

and Yield in Spring varieties



Wheat
•	Brewer’s wheat used in beer production and distilled 
products

•	Most US what used in baking (targeting high Protein)
•	Use in brewing is minute vs use in food
		  Brewing quality targets well established globally
		  Little US R&D for brewing qualities
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ClassClass 2018 Prod 2018 Prod 
(Bushels)(Bushels)

Location Location 
ProducedProduced

UsesUses

Hard RedHard Red
WinterWinter

661 million661 million Great PlainsGreat Plains
(TX to MT)(TX to MT)

Bread FlourBread Flour

Hard RedHard Red
SpringSpring

583 million583 million Northern PlainsNorthern Plains
(ND, MT, MN, SD)(ND, MT, MN, SD)

High Protein High Protein 
BlendingBlending

Soft Red Soft Red 
WinterWinter

292 million292 million
  

Eastern StatesEastern States
CakesCakes

CookiesCookies
CrackersCrackers

WhiteWhite 267 million267 million WA, OR, ID, MI, NYWA, OR, ID, MI, NY
Flour for noodlesFlour for noodles

CrackersCrackers
CerealsCereals

DurumDurum 73 million73 million ND, MTND, MT PastaPasta

•	Brewing not mentioned under uses
•	NA most red wheat malt from CAN 
Hard Red Spring Wheat

•	Germany malts produced from Soft 
Winter Wheats

•	Soft Winter Wheats (red and white) 
produce best malt qualities

Source: Agricultural Marketing Resource Center 2/18/20



MI Wheat Variety Ag Performance Available
•	Over 100 different varieties
•	6 different nurseries
•	2-year, 3-year, 4-year avg Yield performance
•	Test Weight
•	Fusarium Resistance (index)
•	Baking quality data Entry Variety Name Color Company

6 AgriMAXX 485 Red AgriMAXX Wheat
Company

31 Dyna-Gro 9362W White Dyna-Gro Seed

37 Dyna-Gro WX17775 Red Dyna-Gro Seed

43 HS EX 18R Red Harrington Seeds 
Inc.

45 HS EX 20W White Harrington Seeds 
Inc.

47 ISF 718 Red Irrer Seed Farm

49 L11639 Red Irrer Seed Farm

59 Kokosing Red MI Corp Improve-
ment Assoc

81 MI14R0011 Red MSU

85 MI14W0190 White MSU

102 SY 912 White Syngenta - AgriPro

107 W 304 Red Wellman Seeds Inc.

•	Top 20 Yield performance
•	Median to superior Test Weight
•	Median to superior Fusarium Resistance



Will Any Top Ag Performers Produce 
High Quality Wheat Malt?



HS EX 18RGreen Malt to Kiln

Experimental Wheat Pilot Trials
2018 Crop Michigan Soft Winter Wheats

Pilot Malting
Pilot Malting Process

Germination
Steep Water, Hrs After Germination Start Total Kilning

Immersion Air Immersion Air Immersion Water 1 Water 2 Water 3 Germ Hr 100 175 
3 12 2 10 1 13 24 38 96 24 3

Pilot Malting
Sample Sample ID Yield

1 HS EX 18R 84

2 MI14W0190 84

3 AgriMAXX 485 79

4 SY 912 82

5 ISF 718 81

6 MI14R0011 84

7 L11639 84

8 Kokosing 86

9 HS EX 20W 81

10 Dyna-Gro WX17775 83

11 W 304 83

12 Dyna-Gro 9362W 84
M

al
th

o
u

se
 Y

ie
ld

 (
%

)

B
lo

tt
e

r 
G

e
rm

in
at

io
n

Sample Sample ID 48-HR 72-HR

1 HS EX 18R 94 97

2 MI14W0190 98 99

3 AgriMAXX 485 98 99

4 SY 912 97 100

5 ISF 718 98 100

6 MI14R0011 98 100

7 L11639 98

8 Kokosing 94 100

9 HS EX 20W 99 99

10 Dyna-Gro WX17775 94 94

11 W 304 98 100

12 Dyna-Gro 9362W 98 99



HS EX 18RGreen Malt to Kiln

Experimental Wheat Pilot Trials
2018 Crop Michigan Soft Winter Wheats

Pilot Malting
Pilot Malting Process

Germination
Steep Water, Hrs After Germination Start Total Kilning

Immersion Air Immersion Air Immersion Water 1 Water 2 Water 3 Germ Hr 100 175 
3 12 2 10 1 13 24 38 96 24 3

Pilot Malting



•	Top 20 yield performance
•	Median to superior test weight
•	Median to superior fusarium resistance Top 20 yield performance
•	Median to superior test weight
•	Median to superior fusarium resistance

Wheat Malt Analysis Results
Fria 
%

PUG 
%

WUG 
%

FEDB 
%

CEBD 
%

DIFF 
%

COLOR 
SRM

VISC 
cps

SOL 
PROT %

Total 
PROT %

S/T 
%

FAN 
mg/L

DP 
L

Plump >7/64 
%

Test Wt 
LB/BU

Sample ID

96.7 0.0 0.0 81.0 79.1 1.9 2.62 1.60 5.37 14.5 37 127 147 90.9 46.6 42.3 L11639

86.5 0.0 0.0 81.3 79.3 2.0 2.86 1.62 5.56 14.6 38.1 126 210 98.4 79.5 43.6 Kokosing

96.3 0.0 0.0 81.8 80.7 1.1 3.25 1.47 5.77 12.8 45.1 158 153 88.4 45.0 40.2 W 304

90.6 0.2 0.1 83.4 81.8 1.6 2.76 1.62 5.19 13.2 39.3 130 142 88.6 44.9 43.0 Dyna-Gro 9362W

64.3 2.3 1.1 80.9 79.8 1.1 3.58 1.51 6.11 13.0 47 143 178 86.7 37.6 43.2 HS EX 18R

64.8 1.4 0.7 80.3 78.1 2.2 3.42 1.51 6.29 14.5 43.4 148 239 91 59.5 42.1 MI14W0190

58.1 1.8 0.9 79.3 77.2 2.1 3.64 1.46 6.03 14.1 42.8 151 176 83.7 33.9 37.5 AgriMAXX 485

66.1 2.8 0.7 80.4 79.2 1.2 2.96 1.55 5.77 14.3 40.3 143 176 90 42.9 38.7 SY 912

85.3 0.1 0.1 79.0 74.4 4.6 3.47 1.58 5.4 14.5 37.2 120 161 90.5 45.7 41.0 ISF 718

53.4 8.4 2.8 80.0 75.9 4.1 3.15 1.80 5.24 13.6 38.5 111 226 92.7 50.1 42.6 MI14R0011

83.3 0.0 0.0 80.0 78.6 1.4 3.11 1.55 6.17 13.8 44.7 151 171 86.7 43.2 39.6 HS EX 20W

88.3 0.0 0.0 80.1 77.5 2.6 3.75 1.53 6.32 14.3 44.2 164 167 90.6 50.8 39.1 Dyna-Gro 
WX17775

•	No Extracts (FGDB) acceptable for wheat malt
•	All Proteins high for winter wheat

Extract will increase as wheat protein is reduced



Is There Fertilizer Protocol to
Reduce Protein and Increase Extract?

Can We Do It Losing Yields?



•	Top 20 yield performance
•	Median to superior test weight
•	Median to superior fusarium resistance Top 20 yield performance
•	Median to superior test weight
•	Median to superior fusarium resistance

Wheat Malt Analysis Results
Fria 
%

PUG 
%

WUG 
%

FEDB 
%

CEBD 
%

DIFF 
%

COLOR 
SRM

VISC 
cps

SOL 
PROT %

Total 
PROT %

S/T 
%

FAN 
mg/L

DP 
L

Plump >7/64 
%

Test Wt 
LB/BU

Sample ID

96.7 0.0 0.0 81.0 79.1 1.9 2.62 1.60 5.37 14.5 37 127 147 90.9 46.6 42.3 L11639

86.5 0.0 0.0 81.3 79.3 2.0 2.86 1.62 5.56 14.6 38.1 126 210 98.4 79.5 43.6 Kokosing

96.3 0.0 0.0 81.8 80.7 1.1 3.25 1.47 5.77 12.8 45.1 158 153 88.4 45.0 40.2 W 304

90.6 0.2 0.1 83.4 81.8 1.6 2.76 1.62 5.19 13.2 39.3 130 142 88.6 44.9 43.0 Dyna-Gro 9362W

64.3 2.3 1.1 80.9 79.8 1.1 3.58 1.51 6.11 13.0 47 143 178 86.7 37.6 43.2 HS EX 18R

64.8 1.4 0.7 80.3 78.1 2.2 3.42 1.51 6.29 14.5 43.4 148 239 91 59.5 42.1 MI14W0190

58.1 1.8 0.9 79.3 77.2 2.1 3.64 1.46 6.03 14.1 42.8 151 176 83.7 33.9 37.5 AgriMAXX 485

66.1 2.8 0.7 80.4 79.2 1.2 2.96 1.55 5.77 14.3 40.3 143 176 90 42.9 38.7 SY 912

85.3 0.1 0.1 79.0 74.4 4.6 3.47 1.58 5.4 14.5 37.2 120 161 90.5 45.7 41.0 ISF 718

53.4 8.4 2.8 80.0 75.9 4.1 3.15 1.80 5.24 13.6 38.5 111 226 92.7 50.1 42.6 MI14R0011

83.3 0.0 0.0 80.0 78.6 1.4 3.11 1.55 6.17 13.8 44.7 151 171 86.7 43.2 39.6 HS EX 20W

88.3 0.0 0.0 80.1 77.5 2.6 3.75 1.53 6.32 14.3 44.2 164 167 90.6 50.8 39.1 Dyna-Gro 
WX17775

•	Friability and Viscosity values are exceptional
•	Kokosing Plumpness is exceptional



What Happens to other Malt Analytical 
Qualities as Wheat Protein is Reduced?



•	Top 20 yield performance
•	Median to superior test weight
•	Median to superior fusarium resistance Top 20 yield performance
•	Median to superior test weight
•	Median to superior fusarium resistance

Continuing MI Brewing Wheat Research
Fria 
%

PUG 
%

WUG 
%

FEDB 
%

DIFF 
%

COLOR 
SRM

VISC 
cps

SOL 
PROT %

Total 
PROT %

S/T 
%

FAN 
mg/L

DP 
L

Plump >7/64 
%

Test Wt 
LB/BU

Sample ID

96.7 0.0 0.0 81.0 1.9 2.62 1.60 5.37 14.5 37 127 147 90.9 46.6 42.3 L11639

86.5 0.0 0.0 81.3 2.0 2.86 1.62 5.56 14.6 38.1 126 210 98.4 79.5 43.6 Kokosing

96.3 0.0 0.0 81.8 1.1 3.25 1.47 5.77 12.8 45.1 158 153 88.4 45.0 40.2 W 304

90.6 0.2 0.1 83.4 1.6 2.76 1.62 5.19 13.2 39.3 130 142 88.6 44.9 43.0 Dyna-Gro 9362W

64.3 2.3 1.1 80.9 1.1 3.58 1.51 6.11 13.0 47 143 178 86.7 37.6 43.2 HS EX 18R

64.8 1.4 0.7 80.3 2.2 3.42 1.51 6.29 14.5 43.4 148 239 91 59.5 42.1 MI14W0190

58.1 1.8 0.9 79.3 2.1 3.64 1.46 6.03 14.1 42.8 151 176 83.7 33.9 37.5 AgriMAXX 485

66.1 2.8 0.7 80.4 1.2 2.96 1.55 5.77 14.3 40.3 143 176 90 42.9 38.7 SY 912

85.3 0.1 0.1 79.0 4.6 3.47 1.58 5.4 14.5 37.2 120 161 90.5 45.7 41.0 ISF 718

53.4 8.4 2.8 80.0 4.1 3.15 1.80 5.24 13.6 38.5 111 226 92.7 50.1 42.6 MI14R0011

83.3 0.0 0.0 80.0 1.4 3.11 1.55 6.17 13.8 44.7 151 171 86.7 43.2 39.6 HS EX 20W

88.3 0.0 0.0 80.1 2.6 3.75 1.53 6.32 14.3 44.2 164 167 90.6 50.8 39.1 Dyna-Gro 
WX17775

•	Select top 4 brewing quality varieties
•	Fertilizer treatments combo of 4 levels nitrogen and 2 levels potassium
•	Grow test plots to harvest
•	Measure Yield
•	Pilot malt all samples
•	Measure malt qualities



Rye
•	Brewing rye used in production of beer and distilled 
products - lends a unique spicy flavor character

•	Most US grain rye is used as animal feed (60%)
•	~40% is used in rye bread
•	Highest rye Protein is not best for baking (low in gluten)
•	Most rye imports from CAN and Germany
•	Brassetto and Hazlet produced highest quality rye malt 
- super plump
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Rye is Not Being Produced
Specifically for Brewing Qualities



Continuing MI Brewing Rye Research

•	15 rye varieties
•	Planted 3 MI nurseries
•	Grow test plots to harvest
•	Analyze grains for grain quality, Spirit 
Yield, and flavor

•	Select samples to pilot distilling analysis 
and malting analysis



Oats
•	OATS ARE HOT in craft brewing - unique flavors,    
mouth-feel softness and silkiness

•	Most brewing oats in US are imported - oat flakes and 
malts from CAN and oat malts from Great Britain

•	Imported oat products are expensive
•	Revered product is Hulless (naked), very plump,            
low Protein

•	Naked varieties bred in the US are too high Protein
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Summary
•	Key to agronomic and brewing performance is variety

•	Ultimate MI barley production varieties not yet found

•	Get Grain In the Ground: Plump and Protein analysis missing from 
available grain quality data

•	Wheat, rye, and oat variety selection brewing specific cutting-edge

•	Huge untapped opportunities in wheat, rye, and oats

•	Measure Plump and Protein 

•	Understand Protein dry-basis and as-is



Special Thank You to All of the Expert 
Researchers and Financers for Helping 

to Improve Agronomic Economies in MI!


