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Proposed future release of ‘Streaker Blend’ winter food barley

Streaker Blend is proposed for future release as a mixture of three elite lines. Each elite line (OR85, OR86, and OR911) will be equally represented, by weight, in the mixture. The mixture will be constituted at the Foundation Seed stage and maintained as such in subsequent generations.  The three component lines will be maintained separately so that the blend can be re-constituted, if necessary and appropriate.  The rationale for the blend is that (i) the intended market - whole grain users of barley - prefer the multi-colored appearance and (ii) the mixture may show superior levels of resistance to biotic and abiotic stresses than the individual components.  The reason for an accelerated release of Streaker is that it is the only near-commercial hull-less winter barley with resistance to barley stripe rust (incited by Puccinia striiformis fsp. hordei), 

The parental lines - OR85, OR86, and OR911 - are sister lines from the cross “Maja/Legacy/Maja/3/Doyce”.  All parents are six-rows. Maja is facultative, hulled, malting barley released by the Oregon Agricultural Experiment Station.  Legacy is a spring, hulled, malting barley released by the Busch Agricultural Resources. Doyce is a winter, hull-less, feed barley released by the Virginia Experiment Station. Doyce was used as the donor of the hull-less trait. It is highly susceptible to barley stripe rust in western Oregon, with average disease severities greater than 90%.  

OR85, OR86, and OR911 all have semi-compact spikes with rough awns. OR85 and OR86 are heterogeneous mixtures of homozygous lines varying in aleurone color. Colors range from white to blue. OR911 has blue aleurone.  All component lines are obligate winter types: they require vernalization for flowering in a timely manner. The component lines have sufficient winter hardiness for production west of the Cascades, and in most years, east of the Cascades. However, differential winter survival has been observed under low temperature stress.   The component lines show varying levels of quantitative resistance to stripe rust. The planned end use of Streaker Blend is as food.  Streaker Blend has a level of grain beta glucan (~4%) comparable to oats.  With reasonable servings of whole grain products containing Streaker, the recommended daily allowance for beta glucan will be satisfied.  Streaker Blend may have applications for production of novel malts.  The name “Streaker” has been approved by the USDA and was chosen because it describes the naked (hull-less) characteristic of the variety. 
Performance data 

Performance data are shown in Table 1 for the individual components of Streaker Blend and their mean as a predictor of blend performance. The three-component blend was planted at nine locations in the Pacific Northwest in 2011 and in two on-farm trials in the Willamette Valley (one acre each).   Therefore, by 2013, larger balanced data sets of Streaker blend will be available.  

OR85, OR86, and OR911 were tested for agronomic, disease resistance, and quality traits at multiple locations throughout Oregon, Idaho, and Washington from 2009 - 2011. Trials have been conducted under irrigation, without irrigation under high rainfall, and without irrigation under moderate rainfall.  Winter survival was characterized under field conditions. As shown in Table 1, the average yield of the three components across all test sites was 84% that of Strider and the test weight was 18% greater. Lower yield and higher test weight are expected when comparing hull-less and hulled barley varieties. Kernel plumpness was almost 50% lower than in Strider. Plant height and lodging were similar.  The average heading date of the three components was five days earlier than Strider.  As shown in Table 5, grain beta glucan values were very similar, but the average grain protein was nearly 3% higher than in Strider. Scald ratings were higher than in the case of Strider, but they indicate an acceptable level of tolerance under intense disease pressure.  Stripe rust disease severity was higher than in Strider, but is still acceptable for quantitative resistance under intense disease pressure.  Winter survival was 10% lower than for Strider. 
Tables 2, 3, and 4 separate the overall data in three types of production conditions: (irrigated; non-irrigated, high rainfall; and non-irrigated, moderate rainfall).  In each of the separate environments there were similar trends when comparing the average of the three components to Strider.  Under irrigated conditions, there was only a 6% difference in yield. Under dryland, the difference was 13% and under high rainfall conditions the difference was 24%. 
Head rows, segregated by grain color, of OR85, OR86, and OR911 (F8 generation) were planted at the Washington State Crop Improvement facilities (Othello, WA) in fall 2011 to produce Breeders’ Seed.  Seed for these head rows was obtained from F7 generation head-row purification blocks grown at Corvallis, Oregon in 2010-2011. The WSCI head rows will be checked for uniformity in the spring of 2012 and rogued as necessary. Assuming purity and uniformity standards are met, the head rows will be harvested in bulk for each selection and tagged. 
Given the high level of grower interest in Streaker, it is proposed for public release. 
Table 1.  Agronomic trait data for Streaker components compared to the commercially available fall-sown variety Strider across locations and years (2009 – 2011). Not all traits were measured in all environments. Details on trial years and locations are specified in Tables 2, 3, and 4 and in the text.
	
	Grain Yield (lb/A)
	Test Weight (lb/bu)
	Grain Plumpness (%)
	Plant Height (in)
	Heading Date

(Julian days)
	Lodging (%)

	OR85
	6029
	55
	36
	43
	130
	 5

	OR86
	5020
	59
	34
	42
	139
	15

	OR911
	4901
	59
	28
	43
	127
	 8

	Average 
	5316
	58
	33
	43
	132
	9

	Strider
	6341
	49
	61
	43
	137
	 7

	No.  environments
	8
	8
	7
	6
	5
	    4


Table 2.  Agronomic trait data for Streaker components compared to the commercially available fall-sown variety Strider from trials grown under irrigation (Hermiston, Oregon and Aberdeen, Idaho) for the year 2010. 
	
	Grain Yield (lb/A)
	Test Weight (lb/bu)
	Grain Plumpness (%)
	Plant Height (in)
	Heading Date

(Julian days)
	Lodging (%)

	OR85
	7216
	56
	54
	45
	149
	-

	OR86
	6086
	58
	46
	44
	157
	-

	OR911
	5653
	58
	41
	42
	153
	-

	Average 
	6318
	57
	47
	44
	153
	

	Strider
	6728
	51
	86
	39
	154
	-

	No.  environments
	2
	2
	2
	1
	1
	


Table 3.  Agronomic trait data for Streaker components compared to the commercially available fall-sown variety Strider at high rainfall locations Corvallis, Oregon for the years 2009 – 2011 and Lynden, Washington for the year 2011. Details on trial years and locations are explained in the text.

	
	Grain Yield (lb/A)
	Test Weight (lb/bu)
	Grain Plumpness (%)
	Plant Height (in)
	Heading Date

(Julian days)
	Lodging (%)

	OR85
	5326
	55
	22
	47
	119
	 7

	OR86
	4115
	59
	34
	46
	128
	 2

	OR911
	4570
	59
	27
	46
	118
	12

	Average
	4670
	58
	28
	46
	122
	7

	Strider
	6107
	50
	59
	49
	130
	 1

	No. environments
	4
	4
	3
	3
	3
	     2


Table 4.  Agronomic trait data for Streaker components compared to the commercially available fall-sown variety Strider under dryland conditions (Pendleton, Oregon and Pullman, Washington) for the years 2009 – 2010. Details on trial years and locations are specified in the text. 

	
	Grain Yield (lb/A)
	Test Weight (lb/bu)
	Grain Plumpness (%)
	Plant Height (in)
	Heading Date

(Julian days)
	Lodging (%)

	OR85
	6247
	54
	38
	35
	145
	 3

	OR86
	5763
	60
	22
	36
	153
	29

	OR911
	4718
	60
	3
	37
	-
	 0

	Average
	5576
	58
	21
	36
	149
	11

	Strider
	6395
	48
	49
	39
	151
	14

	No.  environments
	2
	2
	2
	2
	1
	 2


Table 5.  Quality and disease trait data for Streaker components compared to the commercially available fall-sown variety Strider across locations (Corvallis, OR, Hermiston, OR, Pendleton, OR, Pullman, WA, Lynden, WA and Aberdeen, ID) and years (2009 – 2011). Not all traits were measured in all environments. Details on trial years and locations are specified in Tables 2, 3, and 4 and in the text.
	
	Beta glucan (%)

	Protein (%)

	Scald (%)

	Stripe Rust 
(% disease 

severity)
	Winter Survival
(%)


	OR85
	4.5
	11.4
	3
	23
	71

	OR86
	4.2
	11.6
	4
	21
	69

	OR911
	4.0
	12.9
	4
	4
	59

	Average
	4.2
	11.9
	4
	16
	66

	Strider
	  4.4*
	    8.8*
	1
	1
	76

	No.  environments
	2
	6
	5
	3
	4


