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Barley Production Trends over the past 50 years
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Barley Acreage Declined
10M to 2M Acres

Price increased
$2 to $6 / bu
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Disease Resistant Varieties:  Ensure High Yields and Quality; Minimize Input Costs

Net Blotch Resistance
(Nomini & CIho 2291)

Leaf Rust Resistance
(VA92-42-46, Doyce, Secretariat)

Powdery Mildew Resistance
(Wysor, gene mlo)

VT Barley Varieties with FHB Resistance
(Nomini, Eve, SB255, VA15H-73, VA16M-84)

Barley Yellow Dwarf
(Resistance gene yd2)



A 30yr journey from awnless 6-row feed to 2-row malt barley

VA16M-81,  VA16M-84
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The “Chicken and Egg” Saga Continues…… 
Intransigent, Limited, and Potentially Expandable Markets for Barley

This 60 MMgy ethanol plant was built in 2010 
by Osage Bio Energy, which planned to use 
barley as a feedstock.   PHOTO: HOPEWELL 
NEWS & PATRIOT, KJ BURNELL

Where’s the Barley???
Extensive Ethanol Research with

USDA Eastern Regional Research Center

Collaborative Research: VT, Perdue

Joint Research:  VT, Smithfield



Some Current yet Limited Uses of Hulless Barley

NORTH POINT FARM & DAIRY in VA
VT has Conducted several Feeding Trials

DANVILLE
PA

COTNER
FARMS

PURE BEEF in LONE WOLF, OK



Expansion in Craft Malting, Brewing, and Distilling
Need for more locally grown malt barley, but how much???

Craft Malt Houses in North America 2018





Challenges for Malt Production In the Eastern U.S.
Limitations
 Cultivars either lack wide adaptation, 

high yields, good quality, pre-harvest 
sprouting tolerance, winter hardiness 
or resistance to prevalent diseases in 
eastern regions of North America. 

Solutions
 New malt barley cultivars grown in 

the eastern U.S. should be widely 
adapted and resistant to prevalent 
diseases.

 Adherence to integrated crop and pest 
management protocols is critical to 
ensure high yields and good quality.

“Terroir”
Want local & diverse quality



Yield % TWT H.Date Height FHB FDK DON
Line of mean lb/bu Jan1+ Inches Index (%) (ppm) Protein Plump 

2yr 2yr 2yr 2 yr 2yr 2yr 2018 %, DB >6/64" %
VA16M-81 (2R) 101 47.0 118 31 30 13 43 9.0 97
VA16M-84 (2R) 102 49.7+ 118 34 15- 8- 20 10.1 98
VA16M-82 (2R) 100 49.4+ 116 35 13- 8- 24 10.1 98
VIOLETTA (2R) 106 45.7 117 27 24 9- 34 9.4 97
FLAVIA (2R) 103 44.3- 121 25 30 30+ 37 8.3 96
HIRONDELLA 104 42.4- 120 30 42+ 23+ 28 8.7 94
THOROUGHBRED 105 43.8- 116 30 40 28+ 39 8.7 83
Mean 100 46.5 118 31 29 15 31 9.9 90

Germinate Malt βeta Soluble Soluble FAN Diastatic Alpha Clarity
Line Energy 4mL Extract Glucan Protein /Total N Power Amylase

% % mg/L % % mg/L °L D.U.
VA16M-81 (2R) 100 83 42 4.3 48 187 148 72 clear
VA16M-84 (2R) 99 83 182 4.4 43 179 129 61 clear
VA16M-82 (2R) 99 82 165 4.1 41 173 120 56 clear
VIOLETTA (2R) 100 82 81 4.7 50 191 156 68 clear
FLAVIA (2R) 99 83 64 3.9 46 160 116 63 clear
HIRONDELLA 97 81 147 3.8 44 151 137 63 clear
THOROUGHBRED 99 81 435 3.5 41 128 107 51 clear
Mean 98 82 274 4.5 46 192 119 67

Performance (Agronomic, FHB and Quality) of Current and Potential Malt Barley Varieties
Quality Data†

†Quality data provided by Aaron MacLeod, Hartwick College Center for Craft Food & Beverage, Oneonta, NY 13820



QTL for FHB Resistance in ‘Eve’ barley on 
Chromosome 6H (Jordan Ullrich)



Trait Population Chr# LOD
Variation 

(%)
Additivity

Position Interval 
(cM)

Distance 
Apart (cM)

MHV_19_FDK Violetta/Nomini 2 3.0 16.5 -4.3 136.5 - 137.5

MHV_18_SEV Violetta/Nomini 2 3.8 7.4 -4.6 144.5 - 147.5

MHV_18_Row-type Violetta/Nomini 2 27.2 33.7 -1.7 151.5 - 152.5

MHV_18_DON Violetta/Nomini 2 8.5 31.8 7.7 151.5 - 152.5

MHV_18_FD Violetta/Nomini 2 5.5 14.7 -1.1 163.5 - 165.5 17 - 27

MHV_INC_18 Tbred/Nomini 3 21.4 0.4 -2.0 340.5 - 342.5

MHV_18_SEV Violetta/Nomini 4 6.6 13.8 -6.4 39.5 - 40.5

MHV_18_FDK Violetta/Nomini 5 2.6 3.6 -2.5 173.5 - 176.5

MHV_18_SEV Violetta/Nomini 7 6.4 13.1 -6.3 58.5 - 59.5

MHV_18_FDK Violetta/Nomini 7 4.4 6.1 3.4 84.5 - 88.5

5 - 15

10

29

QTL associated with FHB in Nomini winter barley mapping populations:                                
(See Poster by Joshua Fitzgerald for Full Results )



Invest in the Leap Forward

• Need for winter malt barley to 
be included in NIFA’s specialty 
crops classification to qualify 
for funding.

• Institute a small “bottle tax” on 
beer sales, similar to that on 
wine to generate revenue for 
public malt barley variety 
development and research.

• In addition to public malt 
barley varieties generating 
royalties, release exclusive 
varieties with upfront or 
staggered marketing fees.
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Potential Support Means:

FIELD OF VIOLETTA NEAR SCOTTSVILLE, VA 
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Barley Production Trends over the past 50 years







NASS Barley Data and Trends:  U.S. 1968 - 2018



Planted Ac (M)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	10.486000000000001	11.045	9.9890000000000008	10.411	9.8309999999999995	7.7859999999999996	6.3250000000000002	5.3479999999999999	4.2389999999999999	3.528	2.5430000000000001	Harvest Ac (M)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	9.7319999999999993	10.295	9.2479999999999993	9.7210000000000001	7.6360000000000001	6.7530000000000001	5.8540000000000001	4.7270000000000003	3.7749999999999999	3.04	1.978	Yield MTon/ha	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.95361359999999995	0.88176599999999994	1.0711824000000001	1.1386756	0.82733599999999996	1.2823708	1.3084971999999999	1.2823708	1.3781675999999998	1.5523435999999999	1.6851528	Total Bu (B)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.426151	0.41743400000000003	0.45475900000000002	0.50826899999999997	0.28999400000000003	0.39804099999999998	0.35156900000000002	0.278283	0.23907200000000001	0.21674499999999999	0.153082	Price/bu (USD)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.92100000000000004	2.14	1.92	2.4700000000000002	2.8	1.99	1.98	2.83	5.37	6.06	4.5999999999999996	Value $ (B)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.390241	0.88156899999999994	0.87107000000000001	1.2699910000000001	0.77522900000000006	0.81288899999999997	0.68573400000000007	0.75514000000000003	1.253452	1.265798	0.69305799999999995	







VA Barley Acres, Yield, Production:  1969-2018



Planted Ac (100K)	1969	1973	1978	1983	1988	1993	1998	2008	2018	126	101	123	124	95	105	90	55	30	Harvest Ac (M)	1969	1973	1978	1983	1988	1993	1998	2008	2018	112	85	101	100	75	85	70	31	9	Yield MTon/ha	1969	1973	1978	1983	1988	1993	1998	2008	2018	51.5	49	50	57	71	67	61	85	70	Total Bu (100K)	1969	1973	1978	1983	1988	1993	1998	2008	2018	57.68	41.65	50.5	57	53.25	56.95	42.7	26.35	6.3	













Disease Resistant Varieties:  Ensure High Yields and Quality; Minimize Input Costs

Net Blotch Resistance

(Nomini & CIho 2291)

Leaf Rust Resistance

(VA92-42-46, Doyce, Secretariat)

Powdery Mildew Resistance

(Wysor, gene mlo)

VT Barley Varieties with FHB Resistance

(Nomini, Eve, SB255, VA15H-73, VA16M-84)







Barley Yellow Dwarf

(Resistance gene yd2)





A 30yr journey from awnless 6-row feed to 2-row malt barley
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The “Chicken and Egg” Saga Continues…… 
Intransigent, Limited, and Potentially Expandable Markets for Barley








This 60 MMgy ethanol plant was built in 2010 by Osage Bio Energy, which planned to use barley as a feedstock.   PHOTO: HOPEWELL NEWS & PATRIOT, KJ BURNELL







Where’s the Barley???





Extensive Ethanol Research with

USDA Eastern Regional Research Center

Collaborative Research: VT, Perdue

Joint Research:  VT, Smithfield





Some Current yet Limited Uses of Hulless Barley







NORTH POINT FARM & DAIRY in VA

VT has Conducted several Feeding Trials



DANVILLE

PA

COTNER

FARMS





PURE BEEF in LONE WOLF, OK
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Expansion in Craft Malting, Brewing, and Distilling
 Need for more locally grown malt barley, but how much???



Craft Malt Houses in North America 2018



























Challenges for Malt Production In the Eastern U.S.

Limitations

Cultivars either lack wide adaptation, high yields, good quality, pre-harvest sprouting tolerance, winter hardiness or resistance to prevalent diseases in eastern regions of North America. 

 

Solutions

New malt barley cultivars grown in the eastern U.S. should be widely adapted and resistant to prevalent diseases.

	

Adherence to integrated crop and pest management protocols is critical to ensure high yields and good quality.





















“Terroir”

Want local & diverse quality















QTL for FHB Resistance in ‘Eve’ barley on Chromosome 6H (Jordan Ullrich)







Linkage map for chromosome 6H, that is derived from the moderately resistant FHB parent Eve, contains significant resistance QTL associated with FHB Inc, FHB Sev, FDK and DON as well as the morphological traits heading date and plant height. The marker interval spans 3.5 cM (56.5-60.0cM) SCRI_RS_147342 – BOPA1_8220-1223 with Bmag0613 (66.6cM) as one of the flanking markers.  

12









Invest in the Leap Forward



Need for winter malt barley to be included in NIFA’s specialty crops classification to qualify for funding.

Institute a small “bottle tax” on beer sales, similar to that on wine to generate revenue for public malt barley variety development and research.

In addition to public malt barley varieties generating royalties, release exclusive varieties with upfront or staggered marketing fees.
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Potential Support Means:

FIELD OF VIOLETTA NEAR SCOTTSVILLE, VA 
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Microsoft_Excel_Worksheet.xlsx

U.S. Barley 1968-2018


									1968			1973			1978			1983			1988			1993			1998			2003			2008			2013			2018


						Planted Ac (M)			10.49			11.05			9.99			10.41			9.83			7.79			6.33			5.35			4.24			3.53			2.54


						Harvest Ac (M)			9.73			10.30			9.25			9.72			7.64			6.75			5.85			4.73			3.78			3.04			1.98


						Yield MTon/ha			0.95			0.88			1.07			1.14			0.83			1.28			1.31			1.28			1.38			1.55			1.69


						Total Bu (B)			0.43			0.42			0.45			0.51			0.29			0.40			0.35			0.28			0.24			0.22			0.15


						Price/bu (USD)			0.92			2.14			1.92			2.47			2.80			1.99			1.98			2.83			5.37			6.06			4.60


						Value $ (B)			0.39			0.88			0.87			1.27			0.78			0.81			0.69			0.76			1.25			1.27			0.69





NASS Barley Data and Trends:  1968 - 2018





Planted Ac (M)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	10.486000000000001	11.045	9.9890000000000008	10.411	9.8309999999999995	7.7859999999999996	6.3250000000000002	5.3479999999999999	4.2389999999999999	3.528	2.5430000000000001	Harvest Ac (M)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	9.7319999999999993	10.295	9.2479999999999993	9.7210000000000001	7.6360000000000001	6.7530000000000001	5.8540000000000001	4.7270000000000003	3.7749999999999999	3.04	1.978	Yield MTon/ha	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.95361359999999995	0.88176599999999994	1.0711824000000001	1.1386756	0.82733599999999996	1.2823708	1.3084971999999999	1.2823708	1.3781675999999998	1.5523435999999999	1.6851528	Total Bu (B)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.426151	0.41743400000000003	0.45475900000000002	0.50826899999999997	0.28999400000000003	0.39804099999999998	0.35156900000000002	0.278283	0.23907200000000001	0.21674499999999999	0.153082	Price/bu (USD)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.92100000000000004	2.14	1.92	2.4700000000000002	2.8	1.99	1.98	2.83	5.37	6.06	4.5999999999999996	Value $ (B)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.390241	0.88156899999999994	0.87107000000000001	1.2699910000000001	0.77522900000000006	0.81288899999999997	0.68573400000000007	0.75514000000000003	1.253452	1.265798	0.69305799999999995	














VA Barley 1969-2018


									1969			1973			1978			1983			1988			1993			1998			2008			2018


						Planted Ac (100K)			126			101			123			124			95			105			90			55			30


						Harvest Ac (M)			112			85			101			100			75			85			70			31			9


						Yield MTon/ha			51.5			49			50			57			71			67			61			85			70


						Total Bu (100K)			57.68			41.65			50.5			57			53.25			56.95			42.7			26.35			6.3





VA Barley Acres, Yield, Production:  1969-2018





Planted Ac (100K)	1969	1973	1978	1983	1988	1993	1998	2008	2018	126	101	123	124	95	105	90	55	30	Harvest Ac (M)	1969	1973	1978	1983	1988	1993	1998	2008	2018	112	85	101	100	75	85	70	31	9	Yield MTon/ha	1969	1973	1978	1983	1988	1993	1998	2008	2018	51.5	49	50	57	71	67	61	85	70	Total Bu (100K)	1969	1973	1978	1983	1988	1993	1998	2008	2018	57.68	41.65	50.5	57	53.25	56.95	42.7	26.35	6.3	
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U.S. Barley 1968-2018


									1968			1973			1978			1983			1988			1993			1998			2003			2008			2013			2018


						Planted Ac (M)			10.49			11.05			9.99			10.41			9.83			7.79			6.33			5.35			4.24			3.53			2.54


						Harvest Ac (M)			9.73			10.30			9.25			9.72			7.64			6.75			5.85			4.73			3.78			3.04			1.98


						Yield MTon/ha			0.95			0.88			1.07			1.14			0.83			1.28			1.31			1.28			1.38			1.55			1.69


						Total Bu (B)			0.43			0.42			0.45			0.51			0.29			0.40			0.35			0.28			0.24			0.22			0.15


						Price/bu (USD)			0.92			2.14			1.92			2.47			2.80			1.99			1.98			2.83			5.37			6.06			4.60


						Value $ (B)			0.39			0.88			0.87			1.27			0.78			0.81			0.69			0.76			1.25			1.27			0.69





NASS Barley Data and Trends:  1968 - 2018





Planted Ac (M)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	10.486000000000001	11.045	9.9890000000000008	10.411	9.8309999999999995	7.7859999999999996	6.3250000000000002	5.3479999999999999	4.2389999999999999	3.528	2.5430000000000001	Harvest Ac (M)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	9.7319999999999993	10.295	9.2479999999999993	9.7210000000000001	7.6360000000000001	6.7530000000000001	5.8540000000000001	4.7270000000000003	3.7749999999999999	3.04	1.978	Yield MTon/ha	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.95361359999999995	0.88176599999999994	1.0711824000000001	1.1386756	0.82733599999999996	1.2823708	1.3084971999999999	1.2823708	1.3781675999999998	1.5523435999999999	1.6851528	Total Bu (B)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.426151	0.41743400000000003	0.45475900000000002	0.50826899999999997	0.28999400000000003	0.39804099999999998	0.35156900000000002	0.278283	0.23907200000000001	0.21674499999999999	0.153082	Price/bu (USD)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.92100000000000004	2.14	1.92	2.4700000000000002	2.8	1.99	1.98	2.83	5.37	6.06	4.5999999999999996	Value $ (B)	1968	1973	1978	1983	1988	1993	1998	2003	2008	2013	2018	0.390241	0.88156899999999994	0.87107000000000001	1.2699910000000001	0.77522900000000006	0.81288899999999997	0.68573400000000007	0.75514000000000003	1.253452	1.265798	0.69305799999999995	














VA Barley 1969-2018


									1969			1973			1978			1983			1988			1993			1998			2008			2018


						Planted Ac (100K)			126			101			123			124			95			105			90			55			30


						Harvest Ac (M)			112			85			101			100			75			85			70			31			9


						Yield MTon/ha			51.5			49			50			57			71			67			61			85			70


						Total Bu (100K)			57.68			41.65			50.5			57			53.25			56.95			42.7			26.35			6.3





VA Barley Acres, Yield, Production:  1969-2018





Planted Ac (100K)	1969	1973	1978	1983	1988	1993	1998	2008	2018	126	101	123	124	95	105	90	55	30	Harvest Ac (M)	1969	1973	1978	1983	1988	1993	1998	2008	2018	112	85	101	100	75	85	70	31	9	Yield MTon/ha	1969	1973	1978	1983	1988	1993	1998	2008	2018	51.5	49	50	57	71	67	61	85	70	Total Bu (100K)	1969	1973	1978	1983	1988	1993	1998	2008	2018	57.68	41.65	50.5	57	53.25	56.95	42.7	26.35	6.3	
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Yield %TWTH.DateHeightFHBFDKDON


Lineof meanlb/buJan1+InchesIndex(%)(ppm)ProteinPlump 


2yr2yr2yr2 yr2yr2yr 2018%, DB>6/64" %


VA16M-81 (2R)


10147.0118313013439.097


VA16M-84 (2R)


10249.7+1183415-8-2010.198


VA16M-82 (2R)


10049.4+1163513-8-2410.198


VIOLETTA (2R)


10645.711727249-349.497


FLAVIA (2R)


10344.3-121253030+378.396


HIRONDELLA


10442.4-1203042+23+288.794


THOROUGHBRED


10543.8-116304028+398.783


Mean


10046.5118312915319.990


GerminateMaltβetaSolubleSolubleFANDiastaticAlphaClarity


LineEnergy 4mLExtractGlucanProtein/Total NPowerAmylase


%%mg/L%%mg/L°LD.U.


VA16M-81 (2R)


10083424.34818714872clear


VA16M-84 (2R)


99831824.44317912961clear


VA16M-82 (2R)


99821654.14117312056clear


VIOLETTA (2R)


10082814.75019115668clear


FLAVIA (2R)


9983643.94616011663clear


HIRONDELLA


97811473.84415113763clear


THOROUGHBRED


99814353.54112810751clear


Mean


98822744.54619211967





Performance (Agronomic, FHB and Quality) of Current and Potential Malt Barley Varieties


Quality Data


†


†


Quality data provided by Aaron MacLeod, Hartwick College Center for Craft Food & Beverage, Oneonta, NY 13820
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TraitPopulationChr#LOD


Variation 


(%)


Additivity


Position Interval 


(cM)


Distance 


Apart (cM)


MHV_19_FDKVioletta/Nomini23.016.5-4.3136.5 - 137.5


MHV_18_SEVVioletta/Nomini23.87.4-4.6144.5 - 147.5


MHV_18_Row-typeVioletta/Nomini227.233.7-1.7151.5 - 152.5


MHV_18_DONVioletta/Nomini28.531.87.7151.5 - 152.5


MHV_18_FDVioletta/Nomini25.514.7-1.1163.5 - 165.517 - 27


MHV_INC_18Tbred/Nomini321.40.4-2.0340.5 - 342.5


MHV_18_SEVVioletta/Nomini46.613.8-6.439.5 - 40.5


MHV_18_FDKVioletta/Nomini52.63.6-2.5173.5 - 176.5


MHV_18_SEVVioletta/Nomini76.413.1-6.358.5 - 59.5


MHV_18_FDKVioletta/Nomini74.46.13.484.5 - 88.5


5 - 15


10


29


QTL associated with FHB in Nomini winter barley mapping populations:                                


(See Poster by Joshua Fitzgerald for Full Results)
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