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ABSTRACT:

Selected hard-wheat samples from the 2007 harvest were analyzed for quality traits prior to fall
planting. This testing provided the first opportunity to observe “whole-wheat” mixographs,
which showed a strong possibility of success. We have also acquired a new grinder that can
grind samples with no moisture loss to help increase whole-wheat dough testing throughput.
Nine 2007 harvest soft wheat samples were assessed for quality traits at the WWQL labs. This
departure from previous protocols accrued because of the loss of both research assistants in mid-
2007. More than 1650 winter and spring early generation samples were put through primary
quality screening on the single kernel tester with a further 490 tested for enzyme activity. Over
200 triticale lines were tested for potential genetic variants for starch, a small number of
candidates were identified. 471 samples from the extension program were tested for grain protein
content and this material is to be used for new work on dough strength by a graduate student.
Commissioning of the lab-on-a-chip system continued. A number of technical issues were
resolved and the system has been used for varietal purity analyses as well as work supporting the
cereal genetics program. We also trained graduate students in the use of the single kernel tester
and supervised the collection of single kernel data from nearly 2000 samples. New work has
commenced on the implications of wheat blending on dough strength and mixing properties and
on product development work for both waxy barley and wheat in breadmaking applications in
the revamped test-bakery.

OBJECTIVES (2007-08)

1. Provide quality data on Oregon elite breeding lines including “fast-track™ assessments of key
milling, dough, and end-product attributes on lines requiring confirmatory data before seed
increase or release.

2. Provide “fast-track™ quality-based selection recommendations for F4 and F5 generation
material.

3. Provide quality data on extension trials. This proposal emphasizes hard wheat crop
management.

4. Provide quality lab support for cereal genetics program in the mapping of extra-soft kernel
trait and other projects.

5. Provide quality based selection recommendations to the breeder for F6 to F10 material tested
at WWQL.



6. Monitor the effects of genotype, growth environment, growing season, and crop management
strategies on the composition, functionality, and end-use performance of selected elite wheat
breeding lines (from Objectives 1 and 3).

7. Provide preferred variety list data for Oregon wheats, based on the suitability of varieties for
existing market classes.

8. ldentify potential economically valuable novel quality traits that could be incorporated into
Oregon wheats or other winter cereals.

PROCEDURES:

The project conducts cereal quality testing in support of its companion research programs: wheat
breeding, cereals extension, cereal genetics, and barley breeding, as well as specific research
within the cereal quality program aimed at improving current test protocols or creating or
adapting new techniques. Standard procedures of AACC-International, the professional society
for cereal scientists, established methods from the scientific literature, or in-house standard
procedures are used for quality analyses of cereal grain and flour components and other quality
related attributes.

ACCOMPLISHMENTS TO DEC 31 2007:

Objective 1. Provide quality data on Oregon elite breeding lines (includes objective 6)

12 hard-wheat samples (6 lines x 2 locations) from the 2007 harvest were milled and analyzed
for kernel texture, milling performance, and mixograph dough properties in the period prior to
replanting. This testing also provided us with our first opportunity to observe the potential of
“whole-wheat” mixographs using in this instance an 80% extraction flour milled on our new
stone-mill. Preliminary results suggest a strong possibility of success. Additionally, we have
since acquired a new CleanMill impact mill to replace the obsolete and unreliable Udy impact
mills. There are 3 advantages of the CleanMill system with respect helping us increase dough
testing throughput; automatic sub-sampling, self-cleaning, and the grinding of samples with no
moisture loss. With respect to the latter, other mills lose sufficient moisture during grinding to
require additional time-consuming oven moisture determinations on the ground meal. The
retention of grain moisture in material milled on the CleanMill will allow us to use the grain
moisture content value that was previously determined using NIRS or the single kernel tester for
further analyses, all of which rely on accurate knowledge of the initial moisture content of the
flour or meal for accurate performance and reporting. This testing confirmed the superior dough
mixing and mixing tolerance attributes of the new HRW variety Norwest 553 (ORNOOB553).
Norwest 553 also ranked higher than both check varieties in grain protein content at all three
tested locations.

In a departure from previous protocols, 9 soft wheat samples from the 2007 harvest from
Pendleton were assessed for full kernel, milling, and cookie and baking attributes at the WWQL
labs. This departure from previous protocols accrued from 2 circumstances; the first was that this
was the first time in my incumbency that elite soft wheats had been fast-tracked. The second was
that testing was done this year only at the WWQL because of the lack of experienced personnel
at OSU after the loss of both the OWC and the State of Oregon funded research assistants in
mid-2007. Thankfully an experienced research assistant, Caryn Ong, who is familiar with our
labs and testing protocols was appointed December 1 2007. The data confirmed the quality
attributes of OR12042037 and OR2050910. ORI2042037 showed acceptable or better quality



with improvements over the check variety in kernel texture, wheat and flour protein contents,
cookie diameter and cake volume. Water and other solvent absorption characteristics were
acceptable. OR2050910 again showed kernel texture slightly softer than ORSS1757, with seed
weight and size equal to or better than Stephens. Like ORSS1757 wheat protein was in the order
of 2% lower than Stephens at this location. Cookies and cakes were far superior to Stephens and
again similar to those from ORSS1757. These data were taken into account in the decisions by
the breeder to move ORI2042037 and OR2050910 to seed increase in the fall 2007 plantings.
However, it needs to be noted that full confirmation of these quality attributes requires the
support of the full multi-location data set and data from additional years, some of which is
already in hand..

A further task was to support the release candidacy of Tubbs-06. WWQL data from Tubbs and
Tubbs-06 from 6 sites harvested in 2006 were re-assessed to determine the relative quality of the
Tubbs-06 reselection. No significant differences between the two lines were detected across 18
quality attributes that included aspects of grain quality, milling performance, starch
characteristics, and cookie diameter.

Objective 2. Provide “fast-track’ quality-based selection recommendations for F4 and F5
generation material.

As in previous years a large number (> 1450) early generation winter wheat samples were put
through primary quality screening on the single kernel tester with a further 250 tested for the
enzyme associated with undesirable dough darkening. Data collection for kernel characteristics
from nearly 300 additional spring wheat samples, and for PPO from another 240 samples were
supervised by the quality program. Dr Peterson has reported on the beneficial impact of this early
generation testing in his 2007 report.

Objective 3. Provide quality data on extension trials. (includes objective 6)

471 samples from the extension program were tested for grain protein content to support the hard
wheat nitrogen trials. This material is the target of further characterization by a graduate student,
Mr Teepakorn Kongraksawech, to see if grain N increases are related to increases in functional
protein that contributes positively to dough characteristics. The outcomes of the N trials have
been reported by Dr Flowers.

Objective 4. Provide quality lab support for cereal genetics program

Work has continued on the commissioning of the OSU funded lab-on-a-chip system for protein
characterization. At the time of writing a number of technical issues have been resolved.
Subsequently, a graduate student has begun to collaborate with the cereal genetics program on
optimizing gliadin analyses for their gliadin synthesis project. The potential long-term benefits of
this work are justified in the cereal genetics program’s overall aims and I will not amplify them
here. We also supported work on the cereal genetics program’s Stephens x OR9900553 —
supersoft kernel characteristic population developed by Dr Oscar Riera-Lizarazu; training Dr
Riera-Lizarazu’s graduate student in the use of the single kernel tester and supervising the
collection of single kernel data from over 1200 samples. Full crush profiles were also collected
and data analysis is ongoing. Further single kernel analyses has been supported on over 400
samples from the Coda x Brundage population developed by Bob Zemetra, U of I and being
researched by Dr Peterson’s PhD student Martin Quincke.



Objective 5. Provide quality based selection recommendations

As in the past all incoming WWQL data on the intermediate (PYT, RPN, ADV) and Elite trials
was prescreened and ranked to make the quality-related retain/discard decisions as streamlined as
possible for the breeder.

Objective 7. Provide preferred variety list data

After the loss of Dr Jae Ohm in mid-2007 we decided to ask Doug Engle of the WWQL to
crunch the data from the elite multi-location trials for incorporation into the scores that go to
create the preferred variety lists. In a departure from previous years’ procedures, the data was
passed to the staff of the OWC who then oversaw any required updating of the preferred list
brochures.

Objective 8. Identify potential economically valuable novel quality traits

An additional accomplishment was the detection of potential genetic variants for starch amongst
approximately 200 triticale lines. The identification of starch variants in this high yielding crop
may provide advantages for winter cereal growers into the future. This work will be followed up
in 2008-09 after a hiatus related to the late 2007 triticale harvest, which at this point appears to
be rain-affected.

Work has continued in collaboration with Steve Norberg at Malheur County Experiment Station,
Brad Brown of the University of Idaho, Juan Rey and Patrick Hayes of OSU, and the Oregon
Grains Commission on the potential for food barley as an alternative winter cereal crop for
Oregon. Varieties of hulled and hull-less barleys some with waxy starch were assessed for
protein and beta-glucans (the soluble fiber component which has the newly approved “heart
healthy” claim in barley). For the Eastern region trials this included over 100 samples, for the
OSU barely breeding work this entailed the graduate student, under the supervision of the cereal
quality program, assessing another 280 samples for the same components. Work is proceeding in
collaboration with the barley breeding program and Dr Flowers on product development work
for rustic-style breads made with stone-ground hull-less waxy barley. This material provides a
moist dense crumb of unique flavor and may allow bakers to use the heart-healthy claim if the
fiber content can be held at a minimum of 0.75 g per serving. Parallel work is proceeding with
hard grained waxy wheats (in collaboration with the University of Nebraska and Dr Peterson),
mostly for the improvements that can be gained in crumb texture. The aim is to maximize the
possibility that either or both waxy barley or wheat could become a viable high-value winter
cereal crop for the region in the future.

Other work.

A new NIRS whole-grain moisture and protein analyzer was ordered and will be on-line for the
2008 harvest. The new NIRS uses the same artificial neural network calibrations used by the
FGIS to ensure compatibility of our results. This capability will streamline greatly the funneling
of grain from yield trials into the lab for testing, overcoming a number of current procedural
bottlenecks. As noted work has continued to optimize the lab-on-a-chip system for protein
characterization. So far we have been able to use the system to rapidly confirm the identity and
purity of field reps in the breeding program and we are currently comparing the glutenin patterns
to other measures or predictors of dough characteristics in a trial with wheat samples from



collaborators in Uruguay. The capabilities of the test bakery have been significantly upgraded
with the incorporation of the equipment and news skills training needed to make “artisanal” or
rustic style breads with the goal of having research capabilities relevant to emerging markets for
wheat in the PNW region. A small pilot study is being conducted on the implications of blending
on the dough characteristics of PNW hard wheats. The work is being conducted largely through
the efforts of Food Science and Technology undergraduate student Kayla Johnson of Athena
Oregon.

IMPACTS

The major impact of the program is to support the release of new cereal varieties of appropriate
quality for market acceptance. To do this the program works closely with the companion
programs in breeding, genetics, and extension and contributes to the impacts of those programs.
The cereal quality program helps to identify varieties with enhanced end-use quality, such as
ORSS-1757, which are expected to increase market demand for Oregon wheat and provide a
basis for identity preserved marketing. The cereal quality program helps to ensure that any
investments in wheat breeding continue to contribute to the state agricultural economy through
improved end-use quality for marketing and through the identification, development, and
exploitation of novel quality traits for market development.

RELATION TO OTHER RESEARCH

The project is wholly integrated with the OSU Wheat Breeding Program, and is associated with
projects related to quality traits in the cereal genetics program, and the crop management
research of the cereals extension program. The work meets the requirements of the breeding
program for data that is specific to end-use quality. The research is also integrated with work and
breeding on other winter cereals (barley, triticale) that may provide benefit to Oregonian wheat
growers. This OWC funded work has also contributed to the book chapter “Passing the test on
wheat quality” in a new book “Wheat science and trade” edited by Dr Brett Carver, the wheat
breeder at Oklahoma State University.
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