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Project No. 3019-5358

Quality Assessment of WSU Wheat Breeding Lines
Researchers: Byung-Kee Baik, Tracy Harris
Cooperators: Steve Jones, Kim Kidwell, and Craig Morris
Progress Report Year: 2009

Accomplishments/Results:

The Washington State University Wheat Quality Program (WSUWQP) provides end-use
quality testing for the spring and winter wheat breeding programs at WSU. For the crop
harvested in 2008, approximately 1784 varieties/lines were tested by the WSUWQP in
conjunction with the Western Wheat Quality Lab (WWQL). The test results were
analyzed, summarized and reported to the WSU wheat breeders, and would be used for
making selection of their breeding lines for the next generation.

Spring and winter wheat breeding lines harvested in 2009 are currently undergoing end-
use quality testing. Winter wheat lines (344 lines) received so far have been analyzed for
test weight and wheat protein and are currently being milled. Testing is nearly
completed for 803 spring wheat samples. For these, test weight, wheat and flour protein,
milling, and flour analysis have been completed, with baking in progress.

The end-use quality assessment of WSU wheat breeding lines also facilitated the
release of new varieties that are not only agronomically superior to existing varieties, but
also have improved end-use quality for their marketability. End-use quality testing of
wheat breeding lines and other research activities of WSUWQP for the overall
improvement of Washington wheat varieties are summarized below.

1. Winter wheat quality testing

a. Conventional breeding lines:
Breeding lines of soft white, hard red and hard white wheat lines were tested for test
weight, single kernel hardness, wheat and flour protein content, milling quality, flour ash,
and sedimentation volume.

Soft white and club winter wheat (431 lines) were further tested for cookie diameter and
flour swelling or starch pasting properties.

Selected number (84) of soft white and club winter wheat were tested for sponge cake
volume.

Hard red and hard white wheat (141 lines) were further tested for mixograph absorption
and bread loaf volume. Hard white wheat samples (50 lines) were also tested for alkaline
noodle color and Rapid Visco Analyzer starch pasting properties.
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Among advanced breeding lines of soft white wheat, 10-55% of lines tested (depending
on growth location) showed better sponge cake baking quality than two check varieties,
Masami and Finch. Their test weight, milling performance, and compositional
characteristics were all better or at least comparable to check varieties.

b. Organic breeding lines:

Ninety organic wheat breeding lines were tested for test weight, single kernel hardness,
wheat and flour protein content, milling performance, flour ash content and
sedimentation volume. Soft white organic lines (50) were tested for cookie diameter.
Hard winter organic lines (40) were tested for mixograph absorption and bread loaf
volume.

2. Spring wheat quality testing

Hard (494) and soft/club (567) breeding lines were tested for test weight, single kernel
hardness, NIR wheat and flour protein content, milling quality, flour ash content and
sedimentation volume.

Selected hard red and hard white spring wheat lines (248) were further tested for
mixograph mixing properties and bread baking quality. Hard white wheat lines (53) were
also tested for alkaline noodle color and flour pasting properties using RVA.

Soft white and spring club wheat lines (567) were further subjected to sugar snap cookie
baking test; club wheat lines (53) to Brookfield viscosity, and all advanced soft white/club
wheat lines (71) were made into sponge cakes. Flour swelling volume for prediction of
starch pasting properties were performed on all soft white common lines.

Among the advanced soft white spring breeding lines, 5 out of 9 lines showed better
overall quality (grain characteristics, milling, composition and baking) than Louise in the
Tristate nursery and 19 out of 29 lines in the State nurseries showed higher overall
guality rankings than Louise. Most soft white spring wheat lines showed desirable test
weight, grain protein content and milling performance. There were 8 hard red wheat
lines showing better overall quality scores than Scarlet in the Tristate hard nursery. In the
State hard nursery, 18 out of 29 showed higher overall quality rankings than Eddy.

Dr. Gill s wheat geassisfeda@isln 6cso |lplreocgtriaom26l nWet he t
soft winter lines for single kernel hardness, micro-milling quality and solvent retention

capacity. Seven advanced lines were tested for milling quality, sedimentation volume

and cookie diameter.

Since its inception in 2000, the WSUWQP has contributed to the release of 13 new
varieties in all market classes grown in Washington. These varieties could not be
released without timely quality analysis performed by the WSUWQP in close cooperation
with the Western Wheat Quality Lab.
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Presentations/Publications:
Harris, T., and Baik, B.-K. 2009. Washington Wheat Commission Research Review.
February 2009, Pullman, WA.

Baik, B.-K. and Harris, T. 2009. WSU Wheat Quality Program and Research on End-
Use Quality of Wheat. In 2009 Field Day Abstracts: Highlights of Research Progress,
pp. 25. Department of Crop and Soil Sciences, Technical Report 09-1, Washington
State University.
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Project #: 3019-3424

Pursuit Carryover and Osprey Tolerance in Winter Wheat
Researchers: lan C. Burke and Joseph P. Yenish
Progress Report Year: 2009

Accomplishments:

Injury due to Group 2 ALS-inhibiting herbicides (specifically Osprey injury) and carryover
injury due to imazethapyr (Pursuit) were identified as two critical concerns independently
by several groups of growers.

There are two goals: 1) identify susceptible wheat varieties and the environmental
conditions that cause Osprey injury to winter wheat, and 2) determine the amount of
imazethapyr residue necessary to cause a yield loss in winter wheat in a legume/winter
wheat/ rotation.

To accomplish these goals, six first year trials were conducted:

e Osprey Tolerance studies in eastern Washington. Five sites were identified:
Dayton, Pullman, La Crosse, Fairfield, and Davenport. The five sites were
planted with six different wheat varieties including Eltan, Madsen, Bruehl,
Bauermeister, Eddy, and ORCF 102. These six varieties represent well over half
of the winter wheat planted in Washington in 2007.

e Indentify the rate of imazethapyr at which winter wheat is injured (this study is
duplicated in Idaho by Dr. Donn Thill and Oregon by Dr. Dan Ball). Residue
samples were taken from these sites to determine imazethapyr fate in eastern
Washington soils over the winter.

Results:

By objective:

1) Identify susceptible wheat varieties and the environmental conditions that
cause Osprey injury to winter wheat.

In 2009, 5 field trials were conducted in Dayton, Davenport, Fairfield, Lacrosse, and
Pullman. Treatments were Osprey, Osprey + Bronate, and Bronate. A nontreated control
was included. Applications were made to the Osprey Variety Trials in Dayton, Lacrosse,
and Pullman on March 26; in Davenport on April 16, and in Fairfield on May 20. Five
plants were harvested from the nontreated plots of each variety on the day of treatment
to determine the above ground dry biomass. Five plants were harvested from all plots
and all treatments at 14 and 21 days after treatment (DAT). Injury ratings were recorded
at those intervals. At heading, all the plots were again sampled for above ground
biomass in 2 ¥ m? areas, stand heights were measured, and total stem counts for the
sampled areas were recorded. Because of poor stands at Davenport, no mechanical
harvest was possible. At Dayton, significant amounts of volunteer winter wheat made
machine harvest impossible. Instead, two 1 m? areas of each plot were harvested.
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Fairfield, LaCrosse, and Pullman sites were machine harvested with a small plot
combine. Plot samples of the Fairfield hard red wheat varieties were subsampled and
analyzed for protein content.

Transient growth inhibition was observed when Osprey was applied to ORCF-102 in
Pullman, Eltan in LaCrosse and Pullman, and Eddy in LaCrosse and Dayton. Although
injury was observed in Madsen, no significant growth inhibition was observed when that
variety was treated with Osprey. When Osprey was applied with Bronate, significant
injury was observed with all varieties at all locations 21 DAT, except Eltan at Fairfield
(Figure 1B) and Madsen at LaCrosse (Figure 2A).

Although there was a significant location main effect and a significant treatment effect,
there was not a location by variety by treatment interaction. However, for clarity we have
chosen to present the yield by variety and treatment for each location. At harvest, the
wheat had recovered from the early season injury and yields were similar with a few
exceptions. At Fairfield, yield with Eltan was less when treated with Osprey than the
nontreated or the Osprey plus Bronate treatment (Table 1). At LaCrosse, Bauermeister
yielded more in the nontreated and Osprey treatments than the Osprey plus Bronate
treatments. At Dayton, winter wheat yield was greater in the Osprey and Osprey plus
Bronate treatments than the nontreated check.

Early season injury caused by Osprey appeared to be transient at each location in 2009.
Of the varieties evaluated, Eltan and Eddy appear most sensitive to early season injury,
while Madsen and ORCF-102 were the least sensitive. In almost all cases, the observed
early season injury did not translate into a yield loss, even when Osprey was applied with
Bronate. We attribute the recovery to the moisture received in May and June. The timely
precipitation likely allowed the wheat to recover.

If growers choose to use Osprey for control of Italian ryegrass, downy brome, or
suppression of jointed goatgrass, it is advisable to apply the Osprey by itself as early as
possible. If injury does occur in an early application the wheat is likely to recover - based
on this yeards dat a.

2) Determine the amount of imazethapyr residue necessary to cause a yield loss in
winter wheat in a legume/winter wheat/ rotation.

In 2009, field trials were conducted in Moscow, ID, Pullman, WA, and Pendleton, OR, to
determine the yield loss caused by increasing rates of imazethapyr. Imazethapyr was
applied at 6 rates based on the 3.0 0z/A 1X rate: 3.0, 1.5, 0.3, 0.15, 0.03, and 0.015
oz/A. A nontreated control was included for comparison purposes. The imazethapyr was
applied preplant incorporated to activate the herbicide prior to planting wheat. After
application, wheat varieties Eddy, Tubbs06, and ORCF-102 were conventionally planted.
Two ¥4 m? samples were taken from each plot at 100% heading. Canopy height was
measured at that time. Plots were harvested using a combine with a 5 foot header.

2009 WSU Wheat and Barley Progress Reports




At planting and at intervals following planting, soil samples were taken from plots
receiving 3.0 and 1.5 0z/A at 0, 1, 2, 3, and 4 wks after treatment. From then on, the
plots were sampled monthly. Four cores were taken from each plot and combined. The
samples were analyzed for imazethapyr residue using a GC-MS. Limit of detection was
800 part per trillion.

Stand establishment was monitored throughout the fall and spring. No stand reduction or
stunting was observed. The rate of imazethapyr necessary to cause a yield loss in winter
wheat appears to be 0.3 0z/A (Figure 3). The magnitude of the yield loss in 2009 was
greater than 20 bu/A for the two non-Clearfield varieties. ORCF-102, as a Clearfield
variety, was not affected by imazethapyr at any rate.

The rate of imazethapyr degradation was affected by soil temperatures over the winter.
The published half-life of imazethapyr is 60-90 d. A half-life of 106 to 150 d was
observed in Pullman in the 2008-2009 season (Figure 4). This would indicate that a
single application of imazethapyr is not sufficient to cause injury or yield loss when
applied 4 months or more before winter wheat is planted. However, the rate of
degradation may be different during the summer. The lack of moisture may render the
imazethapyr residues unavailable for breakdown.

We have identified the concentration of imazethapyr that causes a yield loss in winter
wheat. We have also identified the residue present at planting and throughout the growth
and development of the winter wheat field season. The final objective is to determine the
rate of degradation of spring applied imazethapyr to determine imazethapyr
concentrations that would typically encountered when planting winter wheat.
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Figure 1.Above ground dry biomass at 0, 14, and 21 days after treatment for varieties Eddy (A) and Eltan (B) at five locations in
Eastern Washington. Dates represent date of treatment. Error bars are the standard error of the mean (n=20).
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Figure 2. Above ground dry biomass at 0, 14, and 21 days after treatment for varieties Madsen (A) ad@DMBEEt five
locations in Eastern Washington. Dates represent date of treatment. Error bars arddhe esteor of the mean (n=20).
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Table 1. Interaction of variety and treatment on yield, by locat@rsix varieties treated with
Osprey in suboptimal conditions

Yield

Variety Treatment LaCrosse Dayton Fairfield Pullman

0000000 buAdODOOODO
Bauermeister  Nontreated 57 47 41 60
Bauermeister Osprey + Bronate 54 55 41 64
Bauermeistel Osprey 57 56 40 61
Bruehl Nontreated 59 53 45 73
Bruehl Osprey + Bronate 57 62 44 69
Bruehl Osprey 56 61 46 69
Eddy Nontreated 54 54 40 64
Eddy Osprey + Bronate 52 55 38 61
Eddy Osprey 55 51 42 65
Eltan Nontreated 53 49 45 70
Eltan Osprey + Bronate 51 51 44 67
Eltan Osprey 53 57 39 67
Madsen Nontreated 55 53 41 66
Madsen Osprey + Bronate 57 46 40 64
Madsen Osprey 58 61 39 63
ORCF Nontreated 57 60 40 68
ORCF Osprey + Bronate 58 61 39 65
ORCF Osprey 60 61 37 64
LSD 8 11 NS NS
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Figure3. Wheat yields in response to increasing doses of Pursuit applied Wirieites
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Publications:
No publications have resulted from this work at this time.

Presentations and Reports:
No presentations or reports have resulted from this work at this time.
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Project #: 3019-3423

Weed Management in Wheat
Researchers: lan C. Burke and Joseph P. Yenish
Progress Report Year: 2009

Accomplishments:
Weed control continues to be one of the challenging problems facing wheat growers in
the PNW. To address this problem, we have initiated a multi-disciplinary field,
greenhouse, and laboratory research project to address critical issues for wheat
growers in the PNW.
e Second year results on field trials evaluating all available weed control inputs at
several locations.
e Reproductive fitness of prickly lettuce biotypes when exposed to broadleaf
herbicides used in winter wheat in the field.
¢ Inheritance of resistance to 2,4-D in a prickly lettuce biotype.

Results:

By objective:

1) Evaluate currently registered and nonregistered herbicides for crop tolerance
and weed control in wheat production systems.

a) Grass and broadleaf weed control studies in winter and spring wheat.
For the second year of this study, sites were again established in Lind, Pullman, and
Davenport. Studies were intended to include all herbicides labeled for use in the
respective crops. Adjustments in treatments were made to accommodate the weed
spectrum within production areas. For example, herbicides which are primarily for
control of wild oats and Italian ryegrass were not part of the study at Lind.

The objective for these studies is to establish weed control effectiveness and crop
yield for herbicide for individual years and to establish the same parameters over
multiple years. The 2007-08 cropping year represents the first year of the study.
We expect to determine potential weed control and yield response for individual
herbicides, allowing growers to make more informed decisions on their weed control
inputs. Moreover, the studies will provide much more information over time that may
be used to evaluate herbicide resistant populations and other factors in weed
management, and identify problems with specific inputs in our region.

Grass control studies in winter wheat at all locations are shown below. Broadleaf
weed control for winter wheat at Davenport and Pullman are also shown. Complete
results of this and other WSU weed control research are available in our Annual
Report with is posted on-line at http://css.wsu.edu/weedscience/reports.html.
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Table 1. Postemergenceadleaf Weed Control in Winter Wheat at Pullman

Raté Prickly Lettuce Winter Wheat
Treatment Timing Control Injury Yield
8/18/09 5/30/09 9/04/09
00000000 % 003D BU/A
Untreated 0 0 95
Linuron + 0.25+0.25 POST 70 13 85
Bromoxynil
Chlorsulfuron + 0.0117 +
NIS 0.25% POST 23 5 115
0.00375 +
Metsulfuron + NIS 0.25 % POST 33 8 100
0.0135 +
Prosulfuron + NIS 0.25% POST 69 3 100
Diuron 0.8 POST 48 18 75
Metribuzin 0.25 POST 74 11 100
Bromoxynil 0.375 POST 81 4 100
. 0.0117 +
Tribenuron + NIS 0.25 % POST 44 6 90
Thifensulfuron + 0.0234 +
NIS 0.95 % POST 35 0 90
MCPA 0.5 POST 95 0 100
2,4D 0.5 POST 95 3 85
Dicamba 0.125 POST 83 3 80
Fluroxypyr 0.1875 POST 80 5 95
]fl:"’pyra"d * 009 +0.09 POST 90 0 90
uroxypyr
Carfentrazone + 0.0148 +
NIS 0.25% POST 74 16 90
0.0085+
Pyrasulfotole + 0.068+  POST 95 1 105
bromoxynil + UAN
1qt/a
Florusulam + 0.004 +
MCPA 031 POST 90 3 95
LSD (p=0.05) 26 5 NS

*Rateis expressed as amount of Ibs/a herbicide active ingredient or acid equivalent per acre, surfactants expressed as
percentage volume of the final spray mix. Other additives expressed as volume per acre

2009 WSU Wheat and Barley Progress Reportq Pagel6




Table 2. Postemergence Broadleaf Weed Control in Winter Wheat at Lind

Tansy Jim Hill
Mustard Mustard Winter Wheat
Treatment Raté Timing Control Injury Yield
7/7/09 717109 5/6/09 9/03/08
00000000 % 00D BU/A

Nontreated 0 0 0 16
Linuron + 0.125+0.25  POST 97 97 14 21
Bromoxynil

0.0117 +
Chlorsulfuron + NIS 0.25% POST 63 88 0 24

0.00375+
Metsulfuron + NIS 0.25% POST 58 88 3 22

0.0135 +
Prosulfuron + NIS 0.25% POST 45 82 0 16
Diuron 0.05 POST 33 33 0 19
Metribuzin 0.248 POST 33 55 0 19
Bromoxynil 0.375 POST 80 81 0 22
Tribenuron + NIS 0.0117 + POST 65 74 0 26

0.25%
. 0.0234
Thifensulfuron + NIS +0.25% POST 89 78 0 20
MCPA 0.5 POST 90 97 0 19
2, 4D 0.5 POST 84 97 3 22
Dicamba 0.125 POST 53 59 0 24
Fluroxypyr 0.1875 POST 84 55 3 22
]fl:"’pyra"d * 009+0.09  POST 71 90 0 24
uroxypyr

0.0148 + POST
Carfentrazone + NIS 0.25% 68 40 3 28
Pyrasulfotole + 0.0085+ 0.068
bromoxynil + UAN + 1 gt/a POST 95 97 0 21
Florusulam + MCPA  0.004 + 031 POST 93 93 0 20
LSD (p=0.05) 19 21 4 NS

®Rate is expressed as amount of Ibs/a herbicide active ingredient or acid equivalent per acre, surfactants expressed as

percentage volume of the final spray mix. Other additives expressed as volume per acre
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Table 3. Spring Applied Postemergence Grass Weed Control in Winter Wheat at

Davenport
Winter
Downy Brome Wheat
Treatment Raté Control Injury Yield
7/14/09 4/14/09 7/24/®
000000 % OAAID Bu/a
Nontreated 0 0 14
Metribuzin 0.25 53 0 15
Sulfosulfuron+ NIS 0.031+ 0.5% 61 0 20
Sulfosulfuron+ o
Metribuzin+ NIS 0.023 + 0.14 + 0.5% 35 10 17
Z:gpoxycarbazc’”e ! 0.04+ 0.5% 80 1 16
Propoxycarbazon¢ o
metribuzin+ NIS 0.026+ 0.14+ 0.25% 48 9 15
Propoxycarbazone
mesosulfuron + 0.013 ++0'00208/+ latla 70 6 18
UAN + NIS 70
f‘;\rﬁés“'am* AMS 5 016 +1.5 Ib& +0.5% 60 1 17
Mesosulfuron+ o
UAN + NIS 0.013 + 1 gt/ar 0.5% 60 3 16
Imazamox + UAN + 0.031+ 2.5%
NIS + 025% & 13 18
LSD (p=0.05) 26 6 NS

*Rateis expressed as amount of Ibs/a herbicide active ingredient or acid equivalent per acre, surfactants expressed as
percentage volume of the final spray mix. Other additives expressed as volume per acre
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Table 4. Postemergence Broadleaf Weed Control in 8pg Wheat at Pullman

Raté Mayweed Chamomile Winter Wheat
Treatment Timing Control Yield
7/10/09 9/3/09 9/4/09
00060600 %W6B0D BU/A
Nontreated 0 0 62
Chlorsulfuron + NIS 0.0117 + 0.25% POST 96 93 62
Metsulfuron + NIS 0.00375 + 0.25% POST 85 80 63
Prosulfuron + NIS 0.0135+0.25% POST 87 91 61
Bromoxynil 0.375 POST 91 93 63
Tribenuron + NIS 00021513/: POST 55 68 62
Thifensulfuron + NIS O3 POST 59 58 62
MCPA 0.5 POST 55 50 62
2,4D 0.5 POST 62 40 61
Dicamba 0.125 POST 35 20 62
Fluroxypyr 0.1875 POST 40 53 63
Clopyralid + fluroxypyr 0.09 + 0.09 POST 80 85 62
Carfentrazone + NIS 0.0148 + 5% POST 45 48 62
Eydisl\lljlfotole + bromoxynil 0.0085;4(-q 3&068 + POST 97 93 63
Florusulam + MCPA 0.004 + 031 POST 97 91 62
LSD (p=0.05) 20 20 NS

*Rate is expressed as amount of Ibs/a herbicide active ingredient or acid equivalent per acre, surfactants expressed as
percentage volume of the final spray mix. Other additives expressed as volume per acre
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Table 5. Postemergence Broadleaf Weed Control in Spring Wheat at Davenport

Raté Common Lambsquarters Winter Wheat
Treatment Timing Control Yield
7/10/09 9/3/09 9/4/09
000000 600000 BU/A
Nontreated 0 0 36
Chlorsulfuron + NIS 0.0117 + 0.25% POST 97 91 42
Metsulfuron + NIS 0003754025 post 89 97 a4
Prosulfuron + NIS 0.0135 +0.25% POST 93 97 39
Bromoxynil 0.375 POST 97 97 38
Tribenuron + NIS 0692151;: POST 94 95 41
Thifensulfuron + NIS 06922521; POST 90 91 37
MCPA 0.5 POST 95 97 43
2,4D 0.5 POST 91 95 36
Dicamba 0.125 POST 69 82 37
Fluroxypyr 0.1875 POST 63 62 43
Clopyralid + fluroxypyr 0.09 + 0.09 POST 88 78 39
Carfentrazone + NIS 0.0148 + 5% POST 97 92 40
presie OO o5t g o ‘o
Florusulam + MCPA 0.004 + 031 POST 91 97 38
LSD (p=0.05) 16 16 NS

*Rateis expressed as amount of Ibs/a herbicide active ingredient or acid equivalent per acre, surfactants expressed as
percentage volume of the final spray mix. Other additives expressed as volume per acre
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Table 6. Postemergence Grass Weed Control in Sprirfheat at Davenport

Raté Wild Oats Winter Wheat
Treatment Timing Control Injury Yield
7/30/09 6/12/09 8/31/09
0000% 000 BU/A
Untreated 0 0 30
Triallate 1 PREE 75 1 33
Trifluralin 0.5 PREE 40 1 31
mososufuron OAN +NIS  qtas 050 POST 97 24
Flucarbazone + UAN + Nis 0026 2ata+  poqp 97 4 38
0.25%
Florasulam + fluroxypyr + 0'00020+12'289 * POST 97 11 35
pyroxsulam+ AMS + NIS 15 Ibs/ +0.5%
Tralkoxydim+ Supercharge %%58(;; POST 60 1 30
Imazamethabenz + NIS 047 +0.25 POST 95 0 36
Pinoxaden + Adigor 0.05 + 9.6 oz/a POST 90 0 32
Clodinofop + DSV Adjuvent  0.05 + 10.2 oz/a POST 94 3 35
Diclofop + COC 0.75 + 1 pt/a POST 85 6 26
Fenoxyprop 0.08 POST 88 15 33
LSD (p=0.05) 17 4 NS

*Rate is expressed as amount of Ibs/a herbicide active ingredient or acid equivalent per acre, surfactants expressed as

percentage volume of the final spray mix. Other additives expressed as volume per acre
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2) Evaluate the biology and ecology of herbicide resistant biotypes of prickly
lettuce to determine improved methods of control.

Beginning in the fall of 2006 southeastern Washington was sampled for prickly lettuce
biotypes. In total, 20 biotypes were collected from all three rainfall zones and the
irrigated Columbia basin. One seed of each biotype was planted and allowed to set
seed in greenhouses located at WSU. Each of the resulting seed collections was then
evaluated for resistance to thifensulfuron and 2,4-D by applying a field rate to 16 plants
of each biotype.

Of the 20 biotypes, 11 were found to be resistant to thifensulfuron (Figure 2A). All of the
resistance biotypes were
collected from the dryland
production region i none were
collected from the irrigated
Columbia basin. Of the 20
biotypes, 3 were found to
resistant to to 2,4-D (Figure
2B). These biotypes were
collected from near Oaksdale,
Dusty, and west of Clarkston.
Response to 2,4-D for these
three biotypes was similar to
the response of the 2,4-D-
resitant biotype collected near
Pullman in 2005.

Figure 2.
Distribution of
Group 2 ALS(A)
and 2,4D resistance
(B) in eastern
Washington and
adjacent ldaho. Red
crosses indicate
resistance, while
green circles
indicate suscédjble

biotypes.Leaf
morphologies in
ey O & Figure 3 correspond
= | = to the locations in
‘ ’ (B).
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Figure 3. Leaf morphological variability in twenty accessions of prickly lettuce collected in eas
Washington

The morphological variability among the 20 biotypes is
surprising. Like cultivated lettuce, prickly lettuce is an
obligate selfing species much like wheat. The outcrossing
rate is low, less than 1%. The amount of variability we have
observed would suggest that either there is much more
outcrossing than previously expected, or prickly lettuce
possesses mechanisms that are not currently understood for
maintaining a high amount of variability (Figure 3).

To examine the effects of different herbicide inputs on
aboveground biomass and seed production, these 20
biotypes were planted at the Cook Agronomy Farm in the
spring of 2008 and 2009. The trial was arranged as a
randomized complete block with four replications of
treatments. One plant of each biotype was transplanted into
each plot. When the transplanted prickly lettuce reached the
4-6 If stage, herbicide treatments were applied. Treatments
included 2,4-D at 0.375 Ib ae/A, glyphosate at 0.375 |b ae/A,
thifensulfuron (Harmony) at 0.028 Ib ai/A, bromoxynil at 0.38
Ib ai/A, and pyrasulfotole + bromoxynil (Huskie) at 0.114 Ib
ai/A.

Plants were allowed to grow for the entire season. When
flowering began, the raceme was covered with mesh bags to
prevent any seed from being released from the site and to
capture all seed for quantification. At first frost, all
aboveground biomass for each plant was harvested and
dried. Total dry weight and total seed production were
determined.

Four biotypes with different herbicide sensitivies were chosen
to highlight the dataset (Figure 4 A). Aboveground biomass
varied among biotypes and was dependent on the resistance
profile of the respective biotype. Biotype 9-13-06-05 appears
to be 2,4-D resistant, but not ALS-resistant. Conversely,
biotype 10-06-06-7 is ALS-resistant, but not 2,4-D resistant.
Two biotypes, 9-21-06-1 and 9-21-06-6, appear to be cross-
resistant to both modes of action. Aboveground biomass was
not a good indicator for seed production. It is interesting to
note that the two cross-resistant biotypes did not produce
much seed (Figure 4B). It is likely these two biotypes are not
adapted to the Pullman environment i first frost can occur
several weeks sooner in Pullman than their respective
collection sites.
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