Building the Oregon
(Craft)
Malting Barley Brand

-
\A




Rationale:

A Oregon and the PNW lead the world in craft
brewing and distilling.

A Currently, most Oregon craft beers and spirits are
brewed/distilled from malt made from barley
grown somewhere besides Oregon.

A Oregon farmers could profit from the demand for
Oregonrgrown malting barley with craft quality.

Objectives:

ASSUSNNYAYS hNBI2yQa LI20 S
guality malting barley barley by generating data
on agronomic performance and qualgin terms
of malt and beer.



Procedures:

A Assess the effects of nitrogen management on
agronomic performance and quality profiles of
commercial varieties in representative
production environments.

A Make malts, brew beers, and assess beers with
sensory panels.

A Make the research findings widely available.

A Establish the foundation for ongoing Oregon
barley development and production.

Funding:
Oregon Wheat Commission, Great Western
Malting, LimagrainMalteurop, Secobra



Experimental Design

A5 varieties:
A Copeland, Expedition, Explorer, Full Pint, Genie

ARandomized Complete Block Design
A 4 replications (16 Klamath)

A3 nitrogentreatments (4 at Klamath):

A Targeting low, medium and high nitrogen fertility levels based
on available N by soil test

A Additional 0 treatment at Klamath

ALarge plot size (20€gft) in order to maximize
grain productiong goal of 200 Ibs. per variety/N
treatment/rep (except Klamath where more
reps of small plots were used)



Varieties and sources

All varieties in this experiment are spring Br@ws.

ACopeland: Developed by the Crop Development Center,
University of Saskatoon. Widely available. Sponsored by
Great Western Malting. Contactevin Anderson

AExpedition: Malteurop. Contactiary-Jane Maurice
AExplorer:SecobraContact:JarislawonZitzewitz

AFull Pint: Developed by The Barley Project, Oregon State
University. Contact?at Hayes

AGenie:Limagrain Contactf-rank Curtis
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Willamette Valley, OR 2015

Herb Farm: Lebanon, OR
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ANOVA for Willamette Valley

Grain Test
Plump Weight

Yield Protein
Ib/acre % % b/ bu

Source of Variatio df P values

Block 3 0.0037 0.0006 0.0002 0.0610
Variety 4 0.0012 0.0000 0.0327 0.0000
N Level 2 0.0000 0.0000 0.0000 0.0461
Variety*N Level 8 0.8075 0.7527 0.1382 0.4259

AVarieties differ significantly for all traits
ANitrogen levels differ significantly for all traits
AThere are no significant interactions



Means for Varieties

Variety Grain Yield Protein Plump  Test Weight
Ib/acre % % Ib/ bu
Copeland 5566 8.95 88.92 51.29
Expedition 6058 9.04 92.25 53.66
Explorer 6432 8.99 90.67 51.98
Full Pint 5717 10.22 88.50 52.97
Genie 5741 9.07 88.67 52.82
Mean 5903 9.25 89.80 52.55
LS[X0.05) 420 0.46 2.71 0.68
C\Wo 8.64 6.01 3.67 1.56




Response to Nitrogen

Nitrogen Grain Yield Protein Plump  Test Weight
Regime Ib/acre % % Ib/ bu
Low N 5522 8.85 92.95 52.73
Medium N 5749 9.15 88.65 52.16
High N 6438 0.76 87.80 52.75
Mean 5903 9.25 89.80 52.55
SE 114 0.12 0.74 0.18
N Linear 32.30* 26.75* 24 .4 0.01
N Quadratic 2.72 1.03 3.661 6.62
Levels of significance§ Y W =0.05n ¢ m 0.l
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Grain Protein T Willamette Valley
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Plump Grain i Willamette Valley
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Test Weight 1 Willamette Valley
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Correlations at each N level

Nitrogen Level

Trait 1 Trait 2 Low Medium High
Yield Protein 0.14 -0.01 0.34
Yield Plump 0.13 0.12 0.12
Yield TestWt -0.14 0.11 0.26

Protein Plump -0.11 -0.31 -0.47*

Protein TestWt 0.33 0.06 0.00

Plump TestWt -0.37 0.64** 0.53*

Levels of significance) *=0.05, **=0.01



The Willamette Report - 2015

AOn average Explorérad the highest yiel@©432
Ib/acre) and Copeland the lowest yleld (55béacre);
other varieties had comparable yields.

AGrain protein values were low to acceptable, on
average.

AAverage % plump values were acceptable to nearly
acceptable.

ATest weights were excellent.

Alncreasing N increased grain yield and protein content
but had no effect on test weight.

At KAad GKAIK NI AwitFrofrrigdtionS y O A
should be a suitable growing area for all craft malting
barley varieties tested.




GrandeRonde OR 2015

H.E.BulFarm/TRICO; Summerville, OR

Conceived and managed lyarrin Walenta, Tom Hui@hison
ValtchoJ lia oyz;md KarRhlnhart\ % e




ANOVA for Grande Ronde

Daysto Plant Height Grain Yield

Heading Inches Ib/acre
Source of Variatio df P values
Block 3 0.0006 0.2175 0.5504
Variety 4 <0.0001 0.0429 <0.0001
N Level 2 <0.0001 <0.0001 <0.0001
Variety*NLevel 8 <0.0001 0.7903 0.0843

AVarieties differ significantly for all traits
ANitrogen levels differ significantly for all traits
AThere were significant interactions for days to heading



ANOVA for Grande Ronde

Protein Plump Test Weight
% % lb/bu
Source of Variation df P values
Block 3 0.2540 0.0211 0.0564
Variety 4 <0.0001 0.0034 <0.0001
N Level 2 <0.0001 0.0374 0.0020
Variety*NLevel 8 0.0056 0.0861 0.1505

AVarieties differ significantly for all traits
ANitrogen levels differ significantly for all traits
AThere were significant interactions only for protein %



Means for varieties

Days to Plant Height  Grain Yield

variety Heading Inches Ib/acre
Copeland 79.00 32.92 4457
Expedition 71.75 32.58 4657
Explorer 74.39 31.08 5169
Full Pint 67.00 30.17 4822
Genie 75.25 32.50 4968
Mean 73.51 31.85 4799
LS[X0.05) 0.77 2.04 254
C\V%%o 1.26 7.77 6.42




Means for varieties

Variety Proo/toeln Plt)J/omp Teslt)/\/l\jlslght
Copeland 10.52 98.25 51.78
Expedition 10.08 98.25 52.09
Explorer 9.68 99.17 51.81
Full Pint 10.71 08.58 53.32
Genie 9.74 08.92 53.22
Mean 10.14 98.63 52.44
LS[X0.05) 0.22 0.54 0.32
C\V%%o 2.66 0.66 0.73




Response to Nitrogen

Nitrogen Days to Plant Height Grain Yield
Regime Heading Inches Ib/acre
LowN 75.70 29.35 3527
Medium N 73.60 32.50 5054
HighN 71.14 33.70 5863
Mean 73.51 31.85 4799
SE 0.21 0.55 69

N Linear 232.68** 30.93** 555.46**
N Quadratic 0.51 2.07 17.94**

Levels of significance). *=0.05, **=0.01



Response to Nitrogen

Nitrogen Protein Plump Test Weight
Regime % % Ib/ bu
Low N 10.14 98.45 52.23
Medium N 9.77 98.50 52.42
High N 10.53 98.95 52.69
Mean 10.14 98.63 52.44
SE 0.06 0.15 0.09

N Linear 20.36** 5.87* 14.35**
N Quadratic 58.98** 1.25 0.11

Levels of significance);, *=0.05, **=0.01



Grain Yield i Grande Ronde
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Grain Protein i Grande Ronde
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Plump Grain i Grande Ronde
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Test Weight T Grande Ronde
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Plant Height T Grande Ronde
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Correlations at each N level

Trait 1 Trait 2 LowN | MediumN  High N
Heading Height 0.11 0.34 0.36
Heading Yield -0.24 -0.06 -0.20
Heading Protein 0.25 -0.37 -0.23
Heading Plump 0.09 0.20 -0.46*
Heading Test Wt -0.53* -0.53* -0.26
Height Yield 0.23 0.16 -0.33
Height Protein -0.23 -0.05 -0.15
Height Plump 0.20 0.20 -0.28
Height Test Wt -0.19 -0.14 -0.17

Levels of significance), *=0.05, **=0.01



Correlations at each N level

Trait 1 Trait 2 LowN | MediumN  High N
Yield Protein -0.37 -0.57** -0.41
Yield Plump 0.34 0.30 0.52*
Yield TestWi -0.19 0.10 0.31

Protein Plump -0.46* -0.30 -0.24

Protein TestWt 0.18 0.30 0.11
Plump TestWi -0.15 -0.24 0.41

Levels of significance). *=0.05, **=0.01




The Grande Ronde Report - 2015

A On average, Explorérad the highest average yie(8169Ib/acre)
and Copeland the lowest (44%¥acre). Other varieties had
comparable yields.

A Grain protein levels were, on average, in the target range.
A Average % plump values were excellent.

A Test weights were excellent.

A The response to N was curvilinear for grgigid.

A There were significant nitrogen x variety interactions for days to
heading and grain protein %.

A There was a linear decrease in days to heading and an increase in
plant height with increasing N levels.

A This irrigated environment should be a suitable growing area for all
craft malting barley varieties tested.



Klamath Basin, CA 2015

UCIRECTulelake CA

Managed by Rich Roseberg, T@iberstein, Darrin Culp, and Rob Wilson



