Identification:  ye15 crL4+ Soft White Winter Wheat

1. Crop kind and market class: Soft White Winter Wheat; two-gene imazamox resistant

2. Selection no.: WA8155

3. Pedigree and experimental designation: The pedigree is Eltan/CL0618/Eltan*2.
This line has been tested under the experimental designations of VCF0916 and KCF9004.

General Situation:

Statement justifying release: Soft white winter (SWW) is a major market class of
wheat in the Pacific Northwest (PNW). Among the annual weeds, jointed goatgrass is a
major weed problem causing significant economic losses. The herbicide, imidazolinone
(trade name ‘Beyond’) can effectively control many grassy weeds including goatgrass,
but can’t be used on normal wheat due to the presence of the acetolactate synthase (ALS)
genes. Three mutants, one each for the three copies of the wheat ALS genes (ahasl-1d,
ahasl-1b and ahasl-1a), have been identified that provide tolerance to the herbicide
‘Beyond’. These mutations have been used to develop wheat varieties tolerant to the
herbicide and this technology is commonly known as ‘Clearfield technology’. Most of
the ‘Clearfield” wheat varieties available in the PNW carry mutation in only one of the
three genes, thus often show yield penalty upon spray by the herbicide especially in the
overlapping regions of the fields. This is because the activity of the protein made by the
other two normal copies of the gene can be attacked by the herbicide. Because of this
reason, wheat varieties carrying mutations in two of the three genes (two-gene Clearfield
technology) provide significantly better protection against the herbicide (‘Beyond’) thus
do not show the ‘yield hit’ that is commonly associated with the single-gene Clearfield
varieties. The two-gene technology also allows use of higher rates of herbicide or/and
better surfactants such as methylated seed oil (MSO). WAS8155 carries the two-gene
Clearfield technology and has been approved by BASF as a ‘two-gene’ variety.

Starting with a cross of Eltan with an Australian hard red spring (HRS) line CL618
(donor for the two gene Clearfield technology), WA8155 was developed by transferring
two-gene Clearfield- in the background of SWW wheat variety Eltan using marker-
assisted background selection (MABS) approach. The MABS approach ensured retention
of agronomic and adaptive advantages of the recurrent parent (Eltan), while transferring
the two-gene Clearfield technology along with the improvement in yield and stripe rust
resistance. Considering that one of the parents in the cross was from different market
class (Australian HRS), single plant grain quality assessment procedures were developed
and employed in order to recover and improve grain quality. The selected plants were
seed-increased in the greenhouse and were field tested.

Agronomic performance of WAS8155 was evaluated for the last three years (2011-2013)
under three different types of trials. Since the real advantage of the WAS8155 is the two-
gene Clearfield technology, the spray trials are better reflection of the agronomic
performance rather than the non-spray trials. Sprayed trials were conducted by Dr. Arron
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Carter at six locations and for two years (2011 and 2012); by Mr. Howard Nelson,
Central Washington Grain Growers (CWGG) at two locations (Waterville and Wilbur)
and by Dr. Drew Lyon at two locations (Cook Farm and Othello Research Farm) in 2013,
During all these sprayed trials at eleven different locations and at the rate of up to 12
oz/A of ‘Beyond‘, WAS8155 showed significantly better herbicide tolerance than the
single-gene Clearfield varieties and equal to a commercial two-gene Clearfield variety
(AP503CL2). Averaged over all locations for two years (2011-2012) in Arron’s trials,
WAS155 at 6 0z/A rate of imazamox yielded 14 bushel higher than ORCF102 that is one
of the most popular single gene Clearfield varieties grown in the PNW (Tables 23).
Similarly, at 12 oz/A rate of imazamox, WA8155 (108 bu/A) yielded, 27 bushel higher
than ORCF102 (80.5 buw/A). Even in without spray treatment, WA8155 yielded 9 bushel
higher than ORCF102 (Tables 23).

In the trials conducted by Mr. Nelson, even without spray WAS8155 yielded 118.4 buw/A
that was >18 bushel higher than ORCF102 (99.1 bu/A) and >15 bushel higher than
ORCF103 (99.1 bu/A). These three lines couldn’t be compared under spray as ORCF102
or ORCF103 was not present in the trials but Mr. Nelson personally liked WA8155
probably because of its performance and a high level of snow mold resistance (Tables 9-

10 & 31).

The evaluation of two-gene Clearfield lines in without spray trials may not reflect true
comparisons, though agronomic performance of WAS8155 was also evaluated for two
years in the WSU variety-testing program (VTP) during the 2012 and 2013 crop seasons.
Averaged over all non-spray treatments for the last three years including four locations
(two locations/years) of Mr. Nelson’s trials, six location (4 location in 2011 and 2
locations in 2012) of Dr. Carter’s trials and 41 locations (20 locations in 2012 and 21
locations in 2013) of two-year of VTP of WSU, WAR8155 yielded 91 bu/A compared to
90 bu/A for Eltan, and 88 bu/A for ORCF103, though ORCF102 was not available at
every locations for the comparisons. Similarly, the average yield of WASI55 in high
rainfall (2012-2013) was 2 bushel more than Eltan (103 bu/A) and 1 bushel lower than
ORCF103 (106 bu/A) and these differences were statistically non-significant. In high-
medium rainfall, the average yield of WA8155 was 2 bushel lower than Eltan (99 bu/A)
and 11 bushel lower than ORCF103 (108 bw/A). In medium-low region, WA8155 yielded
equal to Eltan and ORCF103, whereas in low rainfall regions, WAS8155 yielded 3 bushel
lower than Eltan (56 bu/A) and 2 bushel lower than ORCF103 (55 bu/A). Averaged over
all variety testing locations across two years, WA8155 yielded 86 bu/A that was 1 bushel
lower than Eltan and 3 bushel lower than ORCF103 (Table 1).

We propose that WA8155 is more suited for low rainfall areas especially in the Central
Washington. Since there is no variety testing location in that area, comparison from Mr.
Nelson’s trials showed that WA8155 performed better than WAS8143 in that particular
area. If released, WAS8155 will improve PNW grain quality (see quality report) and
quality is usually more of an issue in low rainfall area.

2. Use-type: Soft-white common wheat used for cookies, crackers, noodles and pastry.
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3. Description and general information: semi-dwarf, soft white winter wheat, common
head type, awned, with white straw and white glumes.

4. Variety it is intended to replace: This line is intended to replace ORCF-103 in the
<12” rainfall zones.

Performance Evaluations (with appropriate statistics):

1. Yield: '

a. Spray Trials: WA8155 was evaluated under BASF approved spray trials with three
treatments at four locations in the year of 2011 (Tables 2-5), two locations in 2012
(Tables 6-8) and at two locations in 2013 by Dr. Drew Lyon (Tables 13-14). Under spray
trials, in 2011 and 2012, WA8155 showed yield potential similar to that of WA8143 and
higher than that of ORCF-102 (Table 2-10). In the 2013, the yield differences of
WAB8155 were not significantly different than that of ORCF102 (Tables 13-14; Table 23).

b. WSU Variety Testing: Although WSU variety testing program (VTP) doesn’t have a
site in its target area (Central Washington), two year (2012 and 2013) testing showed
WAB8155 performing similar to ORCF103 in the low rainfall areas. Overall in 2012, the
average yield of WAS8155 across locations was 84.5 bu/A, that is half bushel less than
that of Eltan (85 bu/A) but less than ORCF102 and ORCF103. In the 2013, the yield of
WAR8155 was (88 bu/A), that is equal to ORCF103 (88 bu/A) (Table 1). The last two
years yield performance of WAS8155 indicated, that it performed similar to that of
ORCF103 except in 16-20” PPT zones. Considering that the single gene Clearfield lines
show significant yield reduction after spray, WA8155 is expected to out-compete
ORCF103 in the low rainfall areas. Furthermore, it has very good quality and very good
~ level of snow mold and stripe rust resistance.

c. Regional Testing: The WA8155 was tested by Crop Production Services and by
Central Washington Grain Growers at multiple locations under spray and no spray trials
(Table 9 to 12). WAB155 was evaluated for two years (2011 and 2012) in spray trials at
Wilbur and Waterville that showed excellent herbicide tolerance in comparison to single
gene Clearfield lines. WAS8155 showed a very high level of resistance to snow mold. As
mentioned earlier, WA8155 performed really well at these locations and this data is more
relevant as this is the proposed target growing area for this variety.

d. Herbicide resistance: The data of spray trials are summarized in Tables 15-22.
WARB155 showed significantly higher herbicide tolerance than the single-gene Clearfield
lines and very similar to a commercial two-gene Clearfield line AP503CL2. Although
there were differences in response among different locations, but the tolerance of
WAB155 was always higher than single-gene Clearfield varieties. In the year of 2011, the
physical injury of WA8155 ranged from 0.0 to 18%, whereas AP503CL2 ranged from
0.0 % to 25%. The physical injury of single gene Clearfield variety ORCF102 was up to
65.0 % (Table 17). Similar pattern was observed during 2012, where WAS8155 and
AP503CL2 showed similar injury (0.0 to 15.0%), whereas ORCF102 showed very high
level of crop injury (0.0 to 50.0%; Tables 15-22). WA8155 has been approved by BASF
for commercial cultivation on basis of the physical injury assessment recorded at more
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than six locations in two years. Drs. Drew Lyon and Ian Burke also tested this line in two
locations in field testing as well as conducted greenhouse dose response test and
submitted their assessment report (See, on page 10-12).

2. Agronomic characteristics:
(a) Plant height: See assessment of agronomic performance report provided by Guy et
al. (Pages 6-7 & Tables 24-27).

(b) Heading date: See assessment of agronomic performance report provided by Guy et
al. (Pages 6-7 & Tables 24-27).

(c) Test weight: See assessment of agronomic performance report provided by Guy et al.
(Pages 6-7 & Tables 24-27).

(d) Grain protein content: See assessment of agronomic performance report provided
by Guy et al. (Pages 6-7 & Tables 24-27).

3. *End-use quality assessment: Quality performance of WA8155 was evaluated during
year 2012 to 2013 and Quality Assessment Reports are attached (Pages 8-9; Q-Table 1-4).
The end-use quality assessment of WA8155 compared with ORCF102 (Q-Table 3). The
cookie diameter of WA8155 was little better than ORCF102 (Q-Table 3).
4. Resistance to diseases and pests: :
(a) Stripe Rust Resistance: See, comments from Dr. Chen. WA8155 was tested on th
WSU Spillman Agronomy Farms, Whitlow farm near Pullman, Plant Pathology Farm, Mt.
Vernon, Walla Walla and Lind during 2012 to 2013 growing season under natural
infection of stripe rust (Tables 28-30). During 2011, WAS8155 was also tested in
greenhouse conditions at low temperature cycles (diurnal temperatures gradually
changing from 4° to 20° C) and showed resistance (IT 2) to races PST-37, PST-45, PST-
100, PST-114 and PST-127 (Tables 28-30). Tested at high temperatures (diurnal
temperatures gradually changing from 10 to 30° C) for adult plant resistance in the
greenhouse during 2011, WA8143 was resistant to PST-100, PST-114 and PST-127 races
(Table 30). In the 2013 tests, (the WA8155 seeds were not treated with chemicals and
therefore, the data should be reliable), WA8155 was resistant (IT 2) to races PSTv-4,
PSTv-40, and PSTv-51 but with mixed reactions (IT 2 or 8 and 2 or 5) to races PSTv-14
and PSTv-37 in the seedling low-temperature tests. In the high-temperature, adult-plant
tests, WA8155 had resistant to moderately resistant (IT 2-5) to races PSTv-14, PSTv-37,
and PSTv-40. WAS8155 showed good adult plant resistance to stripe rust across
evaluations and is rated by Dr. Chen as MR (moderately resistant), but its ratings are
better than Eltan, ORCF-103 and ORCF-102 (also rated MR) and much better than |
Xerpha. In addition to that, it has some race-specific all-stage resistance not from Eltan |
(see, Dr Chen’s report attached on page 13).

(b) Cephalosporium stripe resistance: WA8155 was evaluated in field trials conducted

by Dr. Tim Murray (Plant Pathologist) for Cephalosporium stripe  disease.
Cephalosporium stripe was very severe this year judging by the disease index for
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Stephens, the susceptible control. Eltan is often the most tolerant commercial variety, and
it was again this year, but it is still very susceptible. The WAS155 was little more
susceptible than Eltan (Table 32).

(c) Eye spot disease resistance: The WAS8155 has been evaluated for eye spot resistance
trials conducted by Dr. Tim Murray and has been found susceptible as Eltan. The
conditions were favorable for eyespot development during the winter 2011 to 2012, due
to intermittent snow cover.

5. Winter hardiness: Winter hardiness test was conducted by Dr. Kim Campbell on
WAB155 along with some popular cultivars and suitable checks. The winter hardiness
data of 2011 showed that winter hardiness of WA8155 was similar to that of Eltan.

6. Area of adaptation: We propose the WAS8155 for low rainfall areas especially in the
Central Washington and other typical Eltan growing area of PNW.

7. Other important traits:

Snow Mold Resistance: Snow mold is a devastating disease in the PNW in areas where
snow falls on unfrozen or lightly frozen soil and persists for more than 100 days. The
data was recorded at Uniform Cereal Variety Testing of WSU at Almira location in the
year 2013, where snow mold was a problem. WA8155 was rated (18%) which is little
higher than that of Eltan (7%) and WAS8143 (7%) but these values are not statistically
significant (Table 31).

8. Weaknesses: The main weakness of the variety is that its yield performance under
medium and high rainfall conditions is not as high as some of the other varieties so we
recommend this variety to be ideally suited for Central Washington and other low rainfall
areas of PNW.

9. FGIS result grade review/documentation (1 year):
11. Other comments:

*must include independent narrative statement/evaluation from respective scientist(s)
Seed Source, Status and Availability:
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Report from the WSU Variety Evaluation Program

Assessment of Agronomic Performance of WA8155 (2-gene Clearfield)
Soft White Winter Wheat
Stephen O. Guy, Extension Agronomist
Washington State University Variety Evaluation Program
Pullman, Washington, September 2013

WAS8155 was entered in all rainfall zones for both 2012 and 2013 soft white winter wheat
variety evaluation trials. This is the second year of this line in the variety trials and
performance results could be different in future years. Complete agronomic performance
of WA8155 is summarized on the variety testing website (http://variety.wsu.edu/) for
each location, across locations within precipitation zones, and across years.

Because WAS8155 is a Clearfield technology variety with two genes conferring resistance
to Beyond and it was derived from Eltan, comparison to other Clearfield varieties and
Eltan type varieties is most germane. For this report, comparison varieties include:
WAS8143 (a 2-gene IMI resistant line also up for release), Eltan, ORCF-103 (an Eltan
type 1-gene Clearfield from OSU), Otto, ORCF-102, and Xerpha. Because WA8155 is
rated for stripe rust by Dr. Chen as a 4 on a 1-9 scale (1= most resistant) or MR
(moderately resistant), and rates similar to Otto and much better than Eltan, ORCF-103,
ORCF-102, and Xerpha (rated 6 or MS).

Yield comparisons to other cultivars are presented by rainfall zones in Table 1 and the
lower rainfall zones are the targeted area of adaptation for WAS8155. In all the lower
rainfall zones, WA8155 averaged similar in yield to WA8143, but lower than or equal to
Eltan, similar to ORCF-103, and always lower than Otto. This shows that WA8155 will
provide yields equivalent at best and often lower than most comparative varieties in
lower rainfall areas.

Table 1. Yield results in bushels/acre by rainfall zone for WA8155 and comparison
cultivars in 2012 and 2013 WSU variety trials.

<12» 12-16” 16-20” >20”
Cultivar 2012 2013 2012 2013 2012 2013 2012 2013
WAR8I155 55 52 88 89 94 101 101 109
WAS8143 53 55 88 88 96 -- 102 --
Eltan 58 54 88 91 92 106 102 105
ORCF-103 61 49 91 88 107 109 106 106
Otto 61 56 95 88 108 -- 107 --
ORCF-102 58 -- 100 -~ 107 -- 108 --
Xerpha 66 56 101 9 110 109 111 107
LSD 10% 3 2 4 3 3 4 4 4

Test weight of WA8155 grain averaged similar to Eltan and ORCF-103. Test weight for
WAS8155 is considered average. WA8155 grain protein averaged similar to Eltan and
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ORCF-103 and also is considered average. Plant height of WAS8155 averaged slightly
taller than Eltan. Heading date averaged 2+ days later than the trial averages and was
similar to Eltan. Lodging, when it occurred, was slightly more or equal to Eltan. Plant
height and lodging are above average for WA8155, but not significantly different than
Eltan.

The variety test results of WA8155 in 2012 and 2013 were fairly typical of weather
conditions in the dry regions with precipitation and temperatures running reasonably
close to typical for those regions. Stripe rust was considered to be average in 2012 with
limited impact in the variety trials due to fungicide application at most locations. Stripe
rust was not a factor in 2013. Overall agronomic assessment points for WA8155 from
2012 and 2013 data are:

1. Grain yields were similar to lower than Eltan, averaged similar to ORCF-103, but
less than Otto.
Test weight is similar to comparable varieties.
Protein trends average.
Days to heading for this cultivar is later than average, but similar to Eltan.
Plant height is taller than average, 1 inch more than Eltan.
Lodging is higher than average, and a little higher than Eltan.
Stripe rust resistance is currently good and is an advantage compared to other
Clearfield varieties.

Nk wi

Overall WAS8155 provides no better than equivalent performance to Eltan, but sometimes
less, and is similar to ORCF-103, but poorer than Otto, direct competitors in the
traditional low rainfall production areas. Because the performance of WA8155 is similar
to WA8143 and the only agronomic equivalent performance is to ORCF-103, this line
could be considered a present term replacement for ORCF-103, but a stronger performing
variety is needed in the long term. I do not, unfortunately, see much difference in
agronomic performance between WA8143 and WAB8155 to help with which to prefer in a
release.
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ASSESSMENT OF THE QUALITY OF WAS8155
SOFT WHITE WINTER WHEAT
C. F. Morris & D. A. Engle
USDA-ARS Western Wheat Quality Lab (September 2013)

INTRODUCTION

Following is an assessment of the quality of WA8155. Assessment of wheat quality
involves data interpretation and therefore may vary accordingly. Data are from the
Western Wheat Quality Lab and the Washington State University Wheat Quality
Program. These data represent standard cultivar development and nursery testing
procedures.

Nurseries and the corresponding nursery numbers are described in Q-Table 1.
Experimental genotypes are evaluated by comparison to check varieties grown in the
same nursery (same location-year) to minimize environmental confounding. Check
varieties and their occurrence in various nurseries are listed in Q-Table 2. For statistical
purposes a limited number of check varieties are used. These are generally selected on
the basis of class, current production, occurrence in nurseries, and known quality
attributes. Statistical analyses are conducted as essentially paired t-tests using balanced
designs. N (the number of paired comparisons) varies according to the test conducted. Q-
Tables 3a through 3c present the analysis of variance by check variety for each quality
parameter. LSDs assume an alpha = 0.05. Q-Table 4 lists the data used for analysis.

INTERPRETIVE SUMMARY FOR WAS155
(As compared to ORCF102, ORCF103, Stephens & Xerpha)

Test weight is greater than ORCF103; similar to all other checks.
Grain protein is similar to all checks, trending lower.

SKCS kernel hardness is less than Xerpha and ORCF102; similar to Stephens and greater
than ORCF103.

Kernel weight is similar to ORCF 103 and Xerpha; less than ORCF102 and Stephens.
Flour yield is similar to ORCF103 and Xerpha; less than ORCF102 and Stephens.
Break flour yield is similar to all checks.

Flour Ash is less than ORCF102, ORCF103 and Xerpha; similar to Stephens.

Milling performance is greater than ORCF102, ORCF103 and Xerpha; similar to
Stephens.

Flour protein is similar to all checks.
Flour swelling volume data indicates normal starch amylose.
Flour SDS volume is greater than ORCF102, Stephens and Xerpha; similar to ORCF103.
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Carbonate solvent retention is similar to ORCF102, ORCF103 and Xerpha; greater than
Stephens.

Sucrose solvent retention is similar to ORCF102; greater than all other checks.

Water solvent retention is similar to ORCF102 and Xerpha; greater than ORCF103 and
Stephens.

Lactic acid solvent retention is greater than all checks.
Dough water absorption is similar to all checks.
Cookie performance is similar to all checks.

Cake performance is similar to ORCF102; limited data.
L-DOPA color reaction is lower than all checks.

t Score Analysis*

As Compared to Stephens N=8
Grain 1.06

Milling 0.48

Baking -1.66

Overall -0.54

CONCLUSION: WAS8I155 displays similar grain propertis to all commonly grown checks.
Low flour ash of WAS8155 is less than all checks which places it as better than all but the
very good milling Stephens check. Flour quality of WA8155 is generally similar to all
checks and forms strong gluten dough similar to ORCF103. Arabinoxylan content,
sucrose SRC, is generally higher but not enough to reduce cookie quality over the checks.
Cake data are limited but WAS8155 appears to produce reasonable sponge cake volume.
When included in a noodle blend WA8155 will be a positive contributor with strong
gluten protein formation and bright color in that environment.

Overall, release of this variety is expected to:
increase the overall quality of the wheat crop in Washington
X have both neutral and positive effects.

exert no positive or negative effect on the overall quality of the wheat crop in
Washington ’

have both positive and negative effects on the overall quality of the wheat crop in
Washington

have both neutral and negative effects.
decrease the overall quality of the wheat crop in Washington

depend upon the variety that it will replace/supplant, meaning that its effect could be any
one or a combination of the outcomes above

require special handling, segregation, etc. for the following reason(s):
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Evaluation and comparison of WA 8155 and WA 8143 for Resistance to Stripe Rust

WA 8143, a soft white winter wheat developed from Eltan with two-gene IMI resistance, was
evaluated for resistance to stripe rust in 2011-2013 in the WSU Variety Trials under natural
infection of the pathogen in fields and with selected races under controlled greenhouse
conditions. In the field tests, WA 8143 was included in the WSU Variety Trials Nursery
(1102_WEDN, 1202_WEDN, and 1302_WEDN) tested at Spillman, Plant Path, and Whitlow
farms near Pullman, Mount Vernon, Walla Wall, and Lind, WA. In the three years, WA
8143 had infection types 2 to 8 on a 0-9 scale (0 = most resistant and 9 = most susceptible)
and a low range of severity, 2 to 20% (0 = most resistant, 100% = most susceptible) at those
locations, similar to Eltan. In contrast, susceptible check PS 279 had IT 8 and 15-100%
severity in the year-location tests. Based on the field data, WA 8143 was rated “MR” for
moderately resistant, or a rating of 4 in a 0-9 (9 for most susceptible) scale, similar to Eltan.
In the seedling tests under the controlled greenhouse conditions (diurnal temperature cycle
gradually changing from 4°C at 2:00AM to 20°C at 2:00PM with 16h light/8h dark cycles),
WA 8143 was resistant (ITs 2-3) to races PST-37, PST-45, PST-100, PST-1 14, and PST-127
in the seedling tested under low temperatures in the 2011 test. However, the data may not be
reliable as the seed were treated with a chemical. In the 2012 seedling tests, the WA8143
seed were not treated and produced reliable data. It was resistant (IT 2) to races PST-37 and
PST-114, intermediate (IT 5) to PST-100, and susceptible (ITs 7-8) to PST-45 and PST-127.
In adult-plant tests at high temperatures (diurnal temperature cycle gradually changing from
10°C at 2:00AM to 30°C at 2:00PM with 16h light/8h dark cycles), WA 8143 was resistant
(IT 2-3) to moderately resistant (ITs 4-5) to the three tested races, PST-100, PST-114, and
PST-127, similar to Eltan. In the 2013 tests, the WA 8143 seed was not treated with
chemicals and therefore, the data also should be reliable. WA 8143 was resistant (IT 2) to
races PSTv-4, PSTv-40, and PSTv-51 but with mixed reactions (IT 2 or 8 and 2 or 5) to races
PSTv-14 and PSTv-37 in the seedling low-temperature tests. In the high-temperature, adult-
plant tests, WA 8143 had resistant to moderately resistant (IT 2-5) to races PSTv-14, PSTv-
37, and PSTv-40. The resistance levels of WA 8143 were higher or similar to those of Eltan,
but generally higher than those of Xerpha. In contrast, susceptible check PS 279 was highly
susceptible (IT 8-9) in all seedling and adult-plants under both low and high temperatures
with the different races. The data indicated that WA 8143 has moderate high-temperature
adult-plant (HTAP) resistance like Eltan and all-stage resistance to some of the tested races.
Similar to WAS8143, WA 8155 is also a soft white winter wheat developed from Eltan with
two-gene IMI resistance. WA 8155 was tested in 2012 and 2013, but not in 2011. In the
field tests of both 2012 and 2013, WA was rated moderately resistant to moderately
susceptible (MR-MS) (rating 5), similar to the MR (ratings 4) and MR-MS (rating 5) of
WAR143. In the greenhouse tests, both WA8143 and WA 8155 were rated with moderate
level of HTAP resistance in the 2012 tests. In the 2013 tests, WA 8155 had a slightly higher
level of HTAP resistance than WA 8143.

In summary, both WA 8143 and WA 8155 have a moderate level of HTAP resistance to
stripe rust like Eltan, plus some race-specific all-stage resistance not from Eltan. Because of
its two-gene IMI resistance, WA 8143 and WA 8155 may be better than Eltan for wheat
production in the PNW using IMI herbicides. Because WA 8143 and WA 8155 were
developed from the similar crosses with Eltan and they have similar level of resistance to
stripe rust, only one of them should be selected for release if it has other agronomic traits

(such as yield and quality) superior to the other.

13
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