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Crop Injury / Weed Control / Disease Control Rating System

The visual evaluations made during this trial are subjective estimates of the reduction in
the plants’ competitive ability. These evalua
growth, chlorosis, other plant symptoms and plant death. Evaluationbased on the
response of the plants at the time the plots are evaluated, and are not projections of future
injury, control, or recovery. Therefore, evaluations made at subsequent dates will reflect any
changes in injury or weed control that may have ocedrsince previous evaluations.

Crop Injury

Crop injury is rated on a scale of 0 = No Injury to 100 = Complete Kill. Early season
evaluations of 20% crop injury are noticeable and may cause some concern if there is no prior
experience with the chemicdtvaluations of 30% or greater would likely cause serious concern
to the grower.

Late season crop injury of 20% may be serious enough to cause some reduction in seed
yield, and likely cause some stunting or delay in maturity/development. Late seasoimjngp
evaluations of 30% or greater are serious enough that a significant reduction in seed yield
should be anticipated.

Weed Control

Weed control is rated on a scale of 0 = No Control to 100 = Complete Kill of the species
being evaluated. Volunteer sput control is evaluated on the same scale. Weed control of 90%
or greater would be considered excellent control and would be acceptable by growers.
Evaluations of 80% or greater are considered fair control, but marginally acceptable by growers.
Weed contol of 70% or greater is poor control and would not achieve grower acceptance.
Lastly, weed control rated less than 70% should be considered a failure to control the target
weed.

Disease Control

Disease control evaluations are based on the percentagéaot tissue that is infected
with the disease of concern. Evaluations take into account both the number of plants and the
amount of each plant infected over the area of the treatment plot. The disease rating scale
ranges from 0 = No Infection observedid0 = Complete Infection of all plants and all tissue of
each plant. As for overall disease infection, levels up to 15% would be considered ligd€015
infections would be moderate, and above 40% infection would be considered heavy. However,
most growes would consider infection levels 5% or greater to be a level of economic concern
and warrant treatment.



Statistical Analysis

Appropriate experimental design is utilized in all trial plots so that statistical analysis can
be conducted on trial data. Thdata is analyzed using Statistix 9.0 statistical software with the
appropriate analysis tools, such as analysis of variance and LSD pairwise comparisons. The
statistical analysis may not be included in this publication version, however remarks in this
report may refer to the statistical analysis. All analyses are available upon request. The Oregon
Seed Council Final Research Report version containing all statistical analysis can be found at
either the Oregon Seed CouncAgResosircea.dmi ni strat.



Executive Summary
2016-17 Efficacy and Crop Safety Trials Conducted as part of the
Oregon Seed Council Research & Regulatory Program

Weed Control

Fall and winter herbicide trials this year were focused primarily on Alion (indaziflam)
treatments evaluating both rates, timings, and combination tamk partners. Also included in
this year’s research was a tr ERTCandratedusedt i ng t
during carbomrplanting of perennial ryegrass. These herbicide trials were conducted in tall
fescue, perennial ryegrass, fine fescue and orchardgrass throughout the Willamette Valley.

This year’s tri al s wiaterandsphng WHere abgve dverbgg a we
rainfall occurred. These wet fall conditions were opposite of the dry conditions experienced in
the 201516 trials. To put these opposing conditions in perspective, the rainfall amount
recorded from October throughlovember of 2016 was 18.13 inches as compared to 2015
recording only 7.49 inches. Through December there were still over 3 inches more rainfall in
2016 versus 2015. It appeared that this rainfall was adequate to activate the soil applied
herbicides in therials. These wet conditiorslong with cooler than average temperatures,
continued through the spring, which may have made it difficult for the grass crop, perennial
ryegrass specifically, to recover from early and/or continual soil herbicide injury.

As for the performance of the herbicides, the wet conditions improved the weed control
observed. This was likely due to the fact that there was adequate soil moisture to activate the
soil applied herbicides. However, the drawback to the higher levelmfatl is that herbicides
with higher solubility properties were flushed below the weed sprouting zones leaving shallow
seeded weeds free to sprout and grow. This would includgt@species. In fact, there were
several reports from production fieldat there was more roughstalk and annual bluegrass
present in fields this year than had been observed in recent history. Other factors leading to
“weedy” fields include the reality that field
instances that timgy sequential applications of herbicide for continued weed control were not
possible. Thus, leaving many fields without adequate weed control in the soil after the initial
herbicides had dissipated.

Alion
Alion (indaziflam) herbicide performed bettdhi s year t han was obser
trials. This improved performance is believed to be directly a result of the wetter fall conditions
that adequately activated the herbicide. Furthermore, Alion has a relatively low solubility
property, which keep it from drastically moving through the soil profile in the presence of
excessive rainfall.
Alion was tested in established tall fescue, perennial ryegrass, orchardgrass and fine
fescue. Three rates (1.0 floz, 1.5 floz, 2.0 floz) and three timing®(pergence, early post



emergence, January) were evaluated. Additionally, tank mix combinations were applied with
Alion to evaluate crop safety and performance. The PRE timings included Goal and the EPOST
timings were mixed with Goal and metribuzin.

Ths year’ s trials indicated acceptable crop
orchardgrass adll three rates and timing®erennial ryegrass did not demonstrate the same
level of crop safety. All three rates applied at {m®ergence timing were acceptkgcrop
safety in perennial ryegrass. However, as was observed inZ®lthe EPOST and winter
timings did not result in consistent acceptable crop safety. Perennial ryegrass demonstrates a
sensitivity and a level of crop damage that in many instanesglted in stunted and
diminished crop stand that would likely reduce seed yield. It is worth noting that the lowest
rate 1.0 floz Alion was acceptable at both EPOST and January in one of the trial locations of
perennial.

The fine fescue site was dedm®d as a worstase scenario as the variety of creeping
red fine fescue iknownto be a weaker variety not as hardy as other fine fesé&adslitionally,
this crop was open field burned very late in the season, which generally challenges the crop to
recoverand develop fall growth prior to winter dormancy. This trial indicated there was
acceptable crop safety for the three rates of Alion as applied in combinations with Goal and
Goal + metribuzin at both the PRE and EPOST timings. However, there was natedeo
safety when Alion was applied at all three rates in January following the EPOST application of
Axiom + Goal.

Thepoacontrol provided by the Alion treatments was inconsistent and only
demonstrated acceptable control in a few instances. OvedlalPRE and January treatments
following an EPOST application of Axiom + Goal resulted in the best I@ag aintrol. For
the PRE treatments, the 1.5 and 2.0 floz/acre rates were acceptable. The longevity of these PRE
treatments will certainly dependn soil type and properties as well as the experienced local
weather events. This may explain some of the variability and inconsistency observed between
the trial sites. The EPOST Alion treatments did not provide acceptable control. Thus, supporting
the case that Alion needs to be used as PRE treatment with timely application for best
effectiveness for weed control. The January applications of Alion did result in accegmable
control for many of the locations. Again, the timeliness of the wintemAtieatment following
the EPOST Axion + Goal is important to the level of weed control into spring. Likewise, the
timeliness of the EPOST Axiom + Goal will determine the level of weed control achieved in
winter months.

Eptam
Different formulations of ETC were evaluated in carbpfanting of perennial ryegrass

for crop safety angboacontrol. This trial demonstrated that acceptalpeacontrol was

achieved with the registered diuron + Kerb treatment and one experimental form of EPTC.
However, of theséwo treatments only the diuron + Kerb resulted in acceptable crop safety.
There was acceptable crop safety for two of the three experimental forms of EPTC at the lower
product rates per acre. The dry formulatibleatment of EPTC resulted in unacceptlorop



safety. This dry formulation is challenged by uniformity of application as well as the risk of
movement and congregation due to surface water. It is worth noting that this trial was carbon
planted relatively late in the fall and followed by vergtvand cooler conditions that could have
hindered the crop growth and development thus exacerbating the crop injury observed in the
study.

Sivanto

The performance of Sivanto (flupyradifurone) was evaluated for aphid control on grass
seed. Albeit apliis are not necessarily considered a direct economic pest of grass seed crop,
barley yellow dwarf virus that is vectored by aphids is a significant economic pest challenge for
grass seed. Sivanto significantly reduced the population of Bird ChOatrgphd. The
significant reduction of aphid population occurred at 10.5 floz/acre for 14 days after treatment,
but only 7 days after treatment at the lower rate, 7.0 floz/acre. Aphid control with Sivanto was
comparable to the Lorsban Advanced treatment at 29)gzre. Sivanto also resulted in
acceptable crop safety with no phytotoxic response observed in this study.

Rust Control

Stem rust Puccina graminjsdid not develop into significant levels in the majority of
Willamette Valley grass seed fields this year. The low level of infection was likely due to the
cooler night time temperatures that were experienced during the spring months. Due to low
rustpresure, it was difficult to observe a separ s
both small plots and a larggcale yield plot.

In the small plot trials, the greatest level of rust measured in the untreated checks
averaged 17.3% infection segr Due to the low level of rust present it was difficult to
demonstrate significant differences between treatments in both infection severity and
incidence of infection. Overall, this year
TrivaPo provided greater control of rust through both reduced infection severity and less
incidence of infection. These three fungicides appeared to provide better control than both
Quilt Xcel and Priaxor + Tilt. However, all treatments provided acceptabletanter the
low rust pressure conditions. The crop safety was acceptable for all treatments with no
phytotoxic responses observed.

The largescale yield plot also had a low level of rust and all treatments maintained
acceptable rust control to hraest. This trialdemonstratedt he cr op’ s response t
treatments unckr low rust disease pressure. The three fungicide treatments Propulse, Prosaro
andTrivaPro resulted in greater seed yields than the industry standard Quilt Xcel in this trial.

There were no differences in the 108@ed weights between the treatments, and the crop
safety was acceptable for all treatments.

S



Alion Herbicide Trials

Alion herbicide is premergent soil applied herbicide containing the active ingredient
indaziflam. It is a premergent herbicide that is known to have extended soil active weed
control, which can be both beneficial and detrimental given certain situati®nevious studies
indicate that this herbicide may provide controlmdaspecies including both annual and
roughstalk bluegrass as well as broadleaf weeds. Trials are being conducted by both the grass
seed industry and Oregon State University weed disenevaluating use patterns including
broadcast applications to established grasses grown for seed as well as broadcast applications
over carbonseeded grass crops.

The 2017 Alion herbicide trials were conducted on established perennial ryegrass
(PAR178, PAR1705), established tall fescue (PAR1701, PAR1702, PAR1703), established
orchardgrass (PAR1706) and established fine fescue (PAR1707). These trials evaluated the crop
and weed response to different application rates and timings of Alion. The appfidahings
included preemergent fall, early postmergent fall, and a winter application in January.
Treatment application rates included 1.0, 1.5, and 2.0 ounces per acre. Furthermore, Alion rates
were applied in combination with registered herbicidesntoonly applied at these three
timings in grass seed crops. Combination herbicides included oxyfluorfen (Goal) and metribuzin
(Sencor). Early postmergence timing treatments were designed to deliver the same amount
of a.i. of both Goal and Sencor as wagplaga with the Axiom + Goal treatments. Thus, allowing
for comparisons to be made between Alion and the flufenacet of Axiom. Crop injury, volunteer
sprout control, ancpoacontrol were evaluated.

These trials demonstrated better performance by Alionthaa s o bser ved i n
trials. This improved performance is believed to be directly a result of the wetter fall conditions
that adequately activated the herbicide. Crop safety was acceptable in established tall fescue
and orchardgrass at all threetes and timings. However, perennial ryegrass did not
demonstrate the same level of crop safety across all rates and timings. The fine fescue site
demonstrated acceptable crop safety for the three rates of Alion as applied in combinations
with Goal and Goat metribuzin at both the PRE and EPOST timings.

As for perennial ryegrass, the same was observed as in281kat the EPOST and
winter timings did not result in consistent acceptable crop safety. These treatments resulted in
a level of crop damage th#hat would likely reduce seed yield. It is worth noting that the
lowest rate 1.0 floz Alion was acceptalletyat both EPOST and January in one of the trial
locations of perennial.

The fine fescue site was as a wetase scenario as the variety oéeping red fine
fescue is known to be weaker and not as hardy as other fine fescue varieties. Additionally, this
crop was open field burned very late in the season, which generally challenges the crop to
recover and develop fall growth prior to winter doamcy. This trial indicated there was
acceptable crop safety for the three rates of Alion as applied at both the PRE and EPOST



timings. However, there was not adequate crop safety when Alion was applied at all three rates
in January following the EPOST aggilon of Axiom + Goal.

Thepoacontrol provided by the Alion treatments was inconsistent and only
demonstrated acceptable control in a few instances. Overall, the PRE and January treatments
following an EPOST application of Axiom + Goal resulted inetstdevel ofpoacontrol. For the
PRE treatments, the 1.5 and 2.0 floz/acre rates were acceptable. The longevity of these PRE
treatments will certainly depend on soil type and properties as well as the experienced local
weather events. This may explainnse of the variability and inconsistency observed between
the trial sites. The EPOST Alion treatments did not provide acceptable control. Thus, supporting
the case that Alion needs to be used as PRE treatment with timely application for best
effectivenessdr weed control. The January applications of Alion did result in acceppable
control for many of the locations. Again, the timeliness of the winter Alion treatment following
the EPOST Axion + Goal is important to the level of weed control into spkiegide, the
timeliness of the EPOST Axiom + Goal will determine the level of weed control achieved in
winter months.



Efficacy and crop safety of Alion herbicide on established tall fescue - PAR1701

i G and C Farms, Salem

1 Application dates: Premergene — September 29, 2016; Early pemthergence-
October 19, 2016; Winter January 16, 2017

i Titanium Il variety tall fescue, planted fall 2014

9 Straw was baled and removed.

Description & Results

The purpose of this trial was to measure crop safety and veeedirol efficacy of Alion
herbicide on established tall fescue. Three application timingséprergence, early post
emergence, winter) and three rates were evaluated for crop injury, volunteer sprout control,
and annual bluegraspda ann) control.

This trial was a randomized complete block design. The treatment plots were 8 ft wide
by 25 ft long. Treatments were replicated four times. Applications were made with a CO
backpack sprayer. Alion was applied at three rates, 1.0 0z, 1.5 o0z, and 2.0 et/eaoh of the
three application timings. The winter Alion treatments were applied by itself. Whereas the pre
emergence Alion was applied in combination with Goal, and the earlygrostgence
treatments were applied in combination with Goal and metribuniprovide some burndown
activity for early volunteer sprout control. The winter applications of Alion were preceded by an
early postemergence application of Axiom and Goal. The early-postrgence applications of
Alion + Goal + metribuzin were desigrteddeliver the same amount of active ingredients of
Goal and metribuzin as was applied in the Axiom + Goal application prior to the winter Alion.
This provides the opportunity to compare the indaziflam (Alion) to the flufenacet in the Axiom.

Crop inury was significantly different between treatments at three of the four
evaluation times. However, the crop injury was acceptable at all dates. The greatest amount of
injury was observed on March 2@rom 2.0 oz/acre rate of Alion applied PRE, EPOST, and
January (12.5%, 16.3%, 16.3%), as well as the 1.5 oz/acre rate of Alion applied in January
(14.3%). Crop injury 28 days after the EPOST treatments demonstrated that the 2.0 oz/acre
rate of Alion + Gal + metribuzin was not statistically different from the Axiom + Goal applied at
the same time.

By February, all treatments resulted in acceptable volunteer sprout control. The
treatments were significantly better than the check and there were diffeesnaetween
treatments. The volunteer crop sprout control ranged from 859®.5% control.

There were significant differences in annual bluegrass control between the treatments
and the untreated check at all four evaluation dates. Beginning in Novem2eB DAT ‘“ B’ ) ,
control was consistently the greatest in the EPOST application of Axiom (January Alion
treatments) followed by the PRE Alion treatments with the EPOST application of Alion + Goal +
metribuzin providing the least amount of control. Thevdmber data indicated that Axiom +




Goal applied EPOST provided better poa control than Alion + Goal + metribuzin applied at
EPOST and Alion at the PRE timing.

By February 17 (30 DAT “C’) the three Janu
Axiom was prueiding significantly better poa control than the three PRE Alion treatments. Five
of these six treatments were providing acceptable poa control with the January Alion
treatments following Axiom + Goal resulting in 92.59%6.0% control. The PRE Alion traant
at 1.0 oz/acre along with the three EPOST treatments of Alion + Goal + metribuzin were
significantly less than 80% control of poa.

At the final evaluation on March #Qthe January timing of Alion at all three rates
resulted in the greatest and agptable poa control (98.5%, 95.0%, 93.0%). At the same time,
the 1.5 and 2.0 oz/acre Alion rates applied PRE also provided acceptable poa control. Both the
1.5 oz/acre and 2.0 oz/acre rates of Alion applied in January were significantly better poa
controlthan the PRE timing treatments. Poa control from Alion applied in January at 1.0
oz/acre was not significantly different from the 2.0 oz/acre rate of Alion applied PRE, but it was
statistically greater than the 1.0 and 1.5 oz/acre rates applied PREf tAdl EPOST timing
Alion treatments at all three rates along with the 1.0 oz/acre applied PRE were unacceptable
poa control.

Summary
Alion applied at 1.0, 1.5 and 2.0 oz/acre as a falgarergent, early posemergent or

by midJanuary to establishetll fescue resulted in acceptable crop safety. Furthermore, Alion
applied in combination with Goal as a pegmergent, or with Goal and metribuzin as an early
postemergent application resulted in acceptable crop safety. Likewise, Alion applied
sequentally following an early postmergent application of Axiom + Goal resulted in
acceptable crop safety. However, it is worth noting that crop injury was slightly elevated in the
January and EPOST timings of Alion at 2.0 oz/acre applications.

Poa control wasicceptable for all three rates of Alion applied in Adahuary following
an early posemergence application of Axiom + Goal. Two of the three PRE rates (1.5 and 2.0
oz/acre) of Alion also provided acceptable poa control as of the Maréle28luation dée.
However, the PRE treatments did not provide as good of poa control as the January applied
treatments following the Axiom + Goal. The 1.0 oz/acre Alion applied PRE along with all three
of the EPOST treatments did not provide acceptable poa contr@.EPOST treatments
resulted in the lowest poa control, which was expected given that Alion is-amezgent
herbicide and the Goal and metribuzin rates were not high enough to control emerged poa.



Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1701

Trial ID: PAR1701

Crop: Titanium Il var. tall fescue
Location:G and C Farms, Salem

Treatment Date: A- September 29, 2016; BOctober 19, 2016; €January 17, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 UTC - -
2 102, 203, 309, 406 Alion + Goal 1.00z+4 .00z A
3 103, 201, 304, 405 Alion + Goal 150z+4.00z A
4 104, 205, 301, 410 Alion + Goal 2.00z +4.0 0z A
5 105, 207, 306, 403 Alion + Goal #metribuzin 75DF 1.00z+4 .00z + 20 B
6 106, 209, 305, 401 Alion + Goal + metribuzin 75DF 1.50z+4.00z + 24z B
7 107, 208, 302, 408 Alion + Goal + metribuzin 75DF 200z+4.00z + 24z B
8 108, 202, 303, 409 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC
9 109, 210, 308, 402 Axiom + Goal /fb/ Alion 130z+4.00z/fb/1.50z BC
10 110, 204, 310, 407 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 2.00z BC

10



APPLICATION DATA

Project ID: PAR1701 Efficacy and crop safety of Alion herbicide on Tall Fescue
Cooperator: G and C Farms, Inc.

Location: 81st Ave NE, Salem

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 9/29/2016 Time: 11:18 a.m. - 11:34 a.m.

Crop

Crop: Tall Fescue Variety: Titanium Il LS

Seeding DateFall 2014 Row spacing:

Stage of Growth at Application: Early fall regrowth
Foliage condition at Application: Dry

Sail

Soil type: Woodburn silt loam pH: 6.5 %OM: 4.3
Soil Texture: Sand %: 3.0 Clay %: 31.0 Silt%: 66.0

Surface moisture: Dry Surface condition: Dry

Residue management: Baled

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 biNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 58 F %Relative humidit wind:  Calm
Soil temp: 58 F %Cloud cover: 0%  Wind direction: -
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was a tiny 1-leaf. Only missed a true PRE by a fe\

No poa sprout.

Other Notes
Tall fescue looks good. Good uniform fall regrowth.

Due to a tiny volunteer sprout, Goal was added to the 'A' treatment timing. ‘A’ is now definel




APPLICATION DATA

Project ID: PAR1701 Efficacy and crop safety of Alion herbicide on Tall Fescue

Cooperator: G and C Farms, Inc.

Location: 81st Ave NE, Salem

Treatment by:S. Salisbury Application No.: B
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 10/19/2016 Time:  2:24-2:58 p.m.

Crop

Crop: Tall Fescue Variety: Titanium Il LS

Seeding DateFall 2014 Row spacing:

Stage of Growth at Application:  Fall regrowth

Foliage condition at Application: Moist

Sail

Soil type: Woodburn silt loam pH: 6.5 %OM: 4.3
Soil Texture: Sand %: 3.0 Clay %: 31.0 Silt%: 66.0

Surface moisture: Moist Surface condition: Good soil moisture
Residue management: Baled

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 56 F %Relative humidit wind:  Calm
Soil temp: 55F %Cloud cover: 100% Wind direction:
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was 2-leaf

Poa sprout was 1 and 2-leaf.

Other Notes
Tall fescue looks good.
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APPLICATION DATA

Project ID: PAR1701 Efficacy and crop safety of Alion herbicide on Tall Fescue
Cooperator: G and C Farms, Inc.

Location: 81st Ave NE, Salem

Treatment by:S. Salisbury Application No.: C
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 1/16/2017 Time: 1:31- 1:50 p.m.

Crop

Crop: Tall Fescue Variety: Titanium Il LS

Seeding DateFall 2014 Row spacing:

Stage of Growth at Application:  Winter vegetative growth
Foliage condition at Application: Dry

Sail

Soil type: Woodburn silt loam pH: 6.5 %OM: 4.3

Soil Texture: Sand %: 3.0 Clay %: 31.0 Silt%: 66.0

Surface moisture: Moist Surface condition: Moist - thawing
Residue management: Baled

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi

Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 40 F %Relative humidit  35%  Wind: 1-2 mph
Soil temp: 35F %Cloud cover: 30% Wind direction: NW
Pest

Name and stage of development at treatment time:
Poa was 3-leaf to 1-tiller.

Other Notes
Tall fescue looks like typical winter growth with a little winter necrosis.

Overal, looks good.
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Efficacy and crop safety of Alion herbicide on established tall fescue - PAR1701

Trial ID: PAR1701
Crop: Titanium Il var. tall fescue
Location:G and C Farms, Salem
Treatment Date: A September 29, 2016; BOctober 19, 2016; €January 17, 2017

Evaluation Date: October 29, 2016 (30 DAT 'A')

% Crop Injury

% Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 20 50 50 00 30 65.0 70.0 85.0 80.0 75.0
3 Alion + Goal 150z+4.00z A 50 100 7.0 0.0 55 85.0 80.0 90.0 80.0 83.8
4 Alion + Goal 2.00z +4.0 0z A 100 00 50 00 38 85.0 70.0 90.0 75.0 80.0
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B - - - - - - - - - -

6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B - - - - - - - - - -
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B - - - - - - - - - -
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC - - - - - - - - - -
9 Axiom + Goal /fb/ Alion 130z+4.00z /fb/ 1.50z BC - - - - - - - - - -
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC - - - - - - - - - -

Evaluation Date: October 29, 2016 (30 DAT'A’)
% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.

1 uTC - - 00 00 00 00 00

2 Alion + Goal 1.00z+4 .00z A 60.0 60.0 80.0 65.0 66.3

3 Alion + Goal 150z+4.00z A 80.0 75.0 80.0 65.0 75.0

4 Alion + Goal 2.00z + 4.0 oz A 80.0 55.0 75.0 60.0 67.5

5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B - - - - -

6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B - - - - -

7 Alion + Goal + metribuzin 75DF 200z+400z+250z B - - - - -

8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC - - - - -

9 Axiom + Goal /fb/ Alion 130z+4.00z/fb/ 1.50z BC - - - - -

10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 200z BC - - - - -

Evaluation Date: November 17, 2016
% Crop Injury % Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 50 50 20 50 43 65.0 80.0 85.0 75.0 76.3
3 Alion + Goal 150z+4.00z A 70 50 50 50 55 80.0 80.0 80.0 80.0 80.0
4 Alion + Goal 2.00z + 4.0 0z A 100 50 50 50 63 85.0 75.0 85.0 80.0 81.3
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 100 10.0 10.0 10.0 10.0 60.0 60.0 65.0 65.0 62.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 10.0 10.0 10.0 10.0 10.0 60.0 60.0 70.0 60.0 62.5
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B 150 150 10.0 15.0 13.8 70.0 60.0 75.0 80.0 71.3
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC 10.0 15.0 10.0 20.0 13.8 75.0 65.0 75.0 70.0 713
9 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.50z BC 10.0 15.0 10.0 10.0 11.3 80.0 70.0 80.0 77.0 76.8
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC 10.0 15.0 15.0 10.0 125 80.0 80.0 75.0 70.0 76.3
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Evaluation Date:

November 17, 2016

% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 50.0 65.0 70.0 60.0 61.3
3 Alion + Goal 150z+4.00z A 75.0 80.0 75.0 60.0 725
4 Alion + Goal 2.00z + 4.0 0z A 80.0 60.0 65.0 60.0 66.3
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 550 50.0 60.0 50.0 53.8
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 550 50.0 60.0 50.0 53.8
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B 60.0 50.0 60.0 60.0 57.5
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC 75.0 70.0 80.0 85.0 77.5
9 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.50z BC 75.0 60.0 80.0 850 75.0
10 Axiom + Goal /fb/ Alion 13 0z +4.00z /fb/2.00z BC 75.0 80.0 80.0 75.0 77.5
Evaluation Date: February 17, 2017
% Crop Injury % Volntr. Sprout Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 0.0 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 20 50 20 7.0 40 80.0 85.0 95.0 85.0 86.3
3 Alion + Goal 150z+4.00z A 100 7.0 50 100 80 100.0 90.0 85.0 90.0 91.3
4 Alion + Goal 2.00z+4.00z A 130 30 30 50 60 100.0 90.0 95.0 100.0 96.3
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B 50 20 50 00 30 90.0 80.0 90.0 80.0 85.0
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 80 10.0 50 100 83 90.0 90.0 85.0 90.0 88.8
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 100 150 10.0 10.0 11.3 100.0 95.0 95.0 90.0 95.0
8 Axiom + Goal /fb/ Alion 130z+4.00z /fb/1.00z BC 50 10.0 120 10.0 9.3 100.0 90.0 100.0 95.0 96.3
9 Axiom + Goal /fb/ Alion 130z+4.00z/fb/ 1.50z BC 80 150 10.0 10.0 10.8 100.0 100.0 100.0 98.0 99.5
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC 8.0 10.0 15.0 10.0 10.8 100.0 99.0 100.0 95.0 98.5
Evaluation Date: February 17, 2017
% Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uUTC - - 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 50.0 65.0 75.0 70.0 65.0
3 Alion + Goal 150z+4.00z A 90.0 80.0 80.0 72.0 80.5
4 Alion + Goal 2.00z + 4.0 0z A 90.0 80.0 80.0 80.0 82.5
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 750 55.0 650 40.0 58.8
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 650 550 620 550 59.3
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B 70.0 50.0 65.0 50.0 58.8
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC 95.0 90.0 95.0 90.0 92.5
9 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.50z BC 99.0 95.0 100.0 90.0 96.0
10 Axiom + Goal /fb/ Alion 13 0z + 4.0 0z /fb/ 2.00z BC 99.0 95.0 100.0 90.0 96.0
Evaluation Date: March 20, 2017
% Crop Injury % Poa Control
Trt. Product Product / Acre Timing RL R2 R3 R4 AVG. RL R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 0.0 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 50 3.0 50 50 45 50.0 65.0 75.0 65.0 63.8
3 Alion + Goal 150z+4.00z A 10.0 10.0 100 50 838 85.0 80.0 85.0 70.0 80.0
4 Alion + Goal 2.00z+4.00z A 15.0 10.0 10.0 15.0 125 90.0 70.0 80.0 88.0 82.0
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 100 50 50 30 58 75.0 50.0 70.0 40.0 58.8
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 10.0 10.0 10.0 10.0 10.0 75.0 40.0 80.0 50.0 61.3
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 200 20.0 150 10.0 16.3 78.0 55.0 70.0 50.0 63.3
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.0 0z BC 10.0 10.0 12.0 10.0 10.5 98.0 85.0 99.0 90.0 93.0
9 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.50z BC 12.0 15.0 150 15.0 14.3 95.0 90.0 100.0 95.0 95.0
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC 150 20.0 20.0 10.0 16.3 98.0 98.0 100.0 98.0 98.5
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Efficacy and crop safety of Alion herbicide on established tall fescue - PAR1701

Trial ID: PAR1701
Crop: Titanium Il var. tall fescue
Location:G and C Farms, Salem

Treatment Date: A September 29, 2016; BOctober 19, 2016; €January 17, 2017

% Crop Injury
Trt # Treatment Product / Acre 29-Oct 17-Nov 17-Feb  20-Mar
1 UTC - 0.0 0.0 0.0 0.0
2 Alion 1.0 + Goal 1.00z+4 .0 0z 3.0 4.3 4.0 45
3 Alion 1.5 + Goal 150z+4.00z 5.5 5.5 8.0 8.8
4 Alion 2.0 + Goal 2.00z + 4.0 0z 3.8 6.3 6.0 12.5
5 Alion 1.0 + Goal + mtrbzn 75DF1.00z +4 .00z + 250z - 10.0 3.0 5.8
6 Alion 1.5 + Goal + mtrbzn 75DF1.50z+4.00z + 250z - 10.0 8.3 10.0
7 Alion 2.0 + Goal + mtrbzn 75DF2.00z +4.00z+ 250z - 13.8 11.3 16.3
8 Axiom + Goal /fb/ Alion 1.0 13 o0z +4.00z /fb/1.00z - 13.8 9.3 10.5
9 Axiom + Goal /fb/ Alion 1.5 130z +4.00z/fb/1.50z - 11.3 10.8 14.3
10 Axiom + Goal /fb/ Alion 2.0 13 0z+4.00z /fb/2.00z - 12.5 10.8 16.3

Tall Fescue Crop Injury Response to Alion
PAR1701
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1701

Trial ID: PAR1701
Crop: Titanium Il var. tall fescue
Location:G and C Farms, Salem

Treatment Date: A September 29, 2016; BOctober 19, 2016; €January 17, 2017

% Poa Control

Treatment Product / Acre 29-Oct 17-Nov 17-Feb 20-Mar
uTC - 0.0 0.0 0.0 0.0
Alion 1.0 + Goal 1.00z+4 .00z 66.3 61.3 65.0 63.8
Alion 1.5 + Goal 1.50z+4.00z 75.0 72.5 80.5 80.0
Alion 2.0 + Goal 2.00z + 4.0 0z 67.5 66.3 82.5 82.0
Alion 1.0 + Goal + mtrbzn 75DF1.00z+4 .00z + 250z - 53.8 58.8 58.8
Alion 1.5 + Goal + mtrbzn 75DF1.50z + 4.00z + 250z - 53.8 59.3 61.3
Alion 2.0 + Goal + mtrbzn 75DF2.0 0z +4.00z+ 250z - 57.5 58.8 63.3
Axiom + Goal /fb/ Alion 1.0 13 0z +4.00z /fb/ 1.0 0z - 77.5 92.5 93.0
Axiom + Goal /fb/ Alion 1.5 130z +4.00z /fb/ 1.50z - 75.0 96.0 95.0
Axiom + Goal /fb/ Alion 2.0 13 0z + 4.0 0z /fb/ 2.0 0z - 77.5 96.0 98.5

% Poa Control with Alion Treatments

PAR1701
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Goal + Goal /fb/ Goal /fb/ Goal /fb/
mtrbzn Alion 1.0 Alion 1.5 Alion 2.0

Goal Goal Goal Goal+ Goal +
mtrbzn  mtrbzn
75DF 75DF
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1702

1 Skip Gray Farm, Albany

1 Application da¢s: Preemergence- September 28, 201 @arly postemergence-
October 19, 2016Winter—January 16, 2017

1 Templevarietytall fescue plantedfall 2015

1 Straw was baled and removed.

Description & Results

The purpose of this trial was to measure crop safety and weed control efficacy of Alion
herbicide onestablished tall fescuelhree @aplication timings (preemergence early post
emergence, winterand three ratesvere evaluated for crop injury, volunteer sprout control,
andannualbluegrassgoa ann) control.

This trial was a randomized complete block design. The treatment plots were 8 ft wide
by 25 ft long. Treatments were replicated four times. Applicatiwase made with a CO
backpack sprayer. Alion was applied at three rates, 1.0 oz, 1.5 oz, and 2.0 oz/acre at each of the
three applicaton timings. Thavinter Alion treatments were applied by itself. Whereas fire-
emergence Alion was applied in combinatiith Goal, and thearly postemergence
treatments were applied in combination with G@ald metribuzirto provide some burndown
activity for early volunteer sprout control. The winter applicatiofig\tbon were preceded by an
early postemergerte appliation of Axiom and Goallhe early posemergence applications of
Alion + Goal + metribuzin were designed to deliver the same amount of active ingredients of
Goal and metribuzin as was applied in the Axiom + Goal application prior to the winter Alion.
Ths provides the opportunity to compare the indaziflam (Alion) to the flufenacet in the Axiom.

Crop injury was significantly different between treatments at all four evaluation times.
All treatments resulted in acceptable crop safety at all evaluatideglduring this trial. The
greatest amount of injury (15.5%) was observed on Maréhr2gulting from 2.0 oz/acre rate
of Alion applied in January. Albeit the injury was slightly elevated, it is still considered
acceptable crop safety. Crop injury 28 dafter the EPOST treatments demonstrated that the
2.0 oz/acre rate of Alion + Goal + metribuzin was not statistically different from the Axiom +
Goal applied at the same time.

Volunteer crop sprout was not acceptable through November. However, by Fgbrua
there appeared to be very good control as it was difficult to find sprout between rows in
treatment plots. Furthermore, there was very little volunteer sprout found in the untreated
check in February, which suggests winter kill. Therefore, sprout@ontrs not evaluated from
this point on in the plot.

There were significant differences in annual bluegrass control between the treatments
and the untreated check at all four evaluatio
was not acceptable, rging from 60.0468.8%. It was noted at application that there were a
few very tiny grass sprouts beginning to emerge, which may have been partly poa emerging.
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Il n November (28 DAT *“B’), poa control was
application ofAxiom (January Alion treatments) followed by the PRE Alion treatments with the
EPOST application of Alion + Goal + metribuzin providing the least amount of control. The
November data indicated that Axiom + Goal applied EPOST provided better poa camtrol th
Alion + Goal + metribuzin applied at EPOST and Alion at the PRE timing. And, the PRE Alion
treatments were more effective than the EPOST application.

By February 17 (30 DAT “C’) the three Janu
Axiom was providig acceptable poa control, and were significantly better than all other
treatments. Poa control for the January Alion treatments ranged from 928%% control. All
other treatments were below 65.0% control.

At the final evaluation on March 27 the Jamary timing of Alion at all three rates
resulted in the greatest and acceptable poa control (90.0%, 87.5%, 86.3%). A direct rate
response was observed with greater control resulting from the increase in Alion rate. These
three treatments were significantlbetter than all the other treatments. No other treatments
resulted in acceptable poa control.

Summary
Alion applied at 1.0, 1.5 and 2.0 oz/acre as a falgarergent, early posemergent or

by midJanuary to established tall fescue resulteédateptable crop safety. Furthermore, Alion
applied at preemergence in combination with Goal, or applied at early gsergence with

Goal and metribuzin resulted in acceptable crop safety. Likewise, Alion applied sequentially
following an early posemergent application of Axiom + Goal resulted in acceptable crop

safety. However, it is worth noting that crop injury was slightly elevated (15.5%) in the January
timings of Alion at 2.0 oz/acre when following an EPOST application of Axiom + Goal.

Alion appied at the three tested rates applied in midnuary following an early pest
emergence application of Axiom + Goal resulted in acceptable poa control. There was a direct
rate response measured with greater poa control resulting as the rate of Alion iecteas
Therefore, the greatest control resulted from the 2.0 oz/acre of Alion applied in January
following the EPOST application of Axiom + Goal. None of the other treatments tested
provided acceptable poa control. The EPOST treatments resulted in the lpeaesbntrol,
which was expected given that Alion is a4eraergent herbicide and the Goal and metribuzin
rates were not high enough to control emerged poa.
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1702

TriallD: PAR1702
Crop: Temple var. tall fescue

Location:Skip Gray Farm, Albany

Treatment DateA— September 28, 201@— October 19, 2016; €January 16, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 UTC - -
2 102, 203, 309, 406 Alion + Goal 1.00z+4 .00z A
3 103, 201, 304, 405 Alion + Goal 150z+4.00z A
4 104, 205, 301, 410 Alion + Goal 2.00z +4.0 0z A
5 105, 207, 306, 403 Alion + Goal + metribuzin 75DF 1.00z+4 .00z + 20 B
6 106, 209, 305, 401 Alion + Goal #etribuzin 75DF 1.50z+4.00z + 24z B
7 107, 208, 302, 408 Alion + Goal + metribuzin 75DF 200z+4.00z + 24z B
8 108, 202, 303, 409 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC
9 109, 210, 308, 402 Axiom + Goal /fb/ Alion 130z +4.00z/fb/1.50z BC
10 110, 204, 310, 407 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 2.00z BC
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APPLICATION DATA

Project ID: PAR1702 Efficacy and crop safety of Alion herbicide on Tall Fescue
Cooperator: Skip Gray Farm

Location: Jose field, Millersburg

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 9/28/2016 Time:  11:42a.m. - 12:06 p.m.

Crop

Crop: Tall Fescue Variety: Temple

Seeding DateSpring 2015 Row spacing:

Stage of Growth at Application: Early fall regrowth
Foliage condition at Application: Dry

Soil

Soil type: Willamette silt loam pH: 5.5 %OM: 5.6
Soil Texture: Sand %: 20.0 Clay %: 30.0 Silt%: 50.0

Surface moisture: Dry Surface condition: Dry

Residue management: Baled

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 biNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 62 F %Relative humidit wind:  3-4mph
Soil temp: 62F %Cloud cover: 0%  Wind direction: N/NW
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was a tiny 1-leaf. Only missed a true PRE by a fe\

No poa sprout.

Other Notes
Tall fescue stand looks good and uniform. Grass is healthy and vigorous. Crop did receive «

irrigation post-harvest.

Due to a tiny volunteer sprout, Goal was added to the 'A' treatment timing.
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APPLICATION DATA

Project ID: PAR1702 Efficacy and crop safety of Alion herbicide on Tall Fescue

Cooperator: Skip Gray Farm

Location: Jose field, Millersburg

Treatment by:S. Salisbury Application No.: B
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 10/19/2016 Time:  11:00-11:31p.m.

Crop

Crop: Tall Fescue Variety: Temple

Seeding DateSpring 2015 Row spacing:

Stage of Growth at Application:  Fall regrowth

Foliage condition at Application: Damp with a light dew

Soil

Soil type: Willamette silt loam pH: 5.5 %OM: 5.6
Soil Texture:  Sand %: 20.0 Clay %: 30.0 Silt%: 50.0

Surface moisture: Moist Surface condition: Good soil moisture
Residue management: Baled

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 53 F %Relative humidit wind:  Calm
Soil temp: 53F %Cloud cover: 100% - FcWind direction: -
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was 1 and some 2-leaf.

Poa sprout was 1 and 2-leaf sprout. There were a few that the 3rd leaf was peaking out.

Other Notes
Tall fescue stand looks good.
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APPLICATION DATA

Project ID: PAR1702 Efficacy and crop safety of Alion herbicide on Tall Fescue

Cooperator: Skip Gray Farm

Location: Jose field, Millersburg

Treatment by:S. Salisbury Application No.: C
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 1/16/2017 Time:  2:54-3:15pm

Crop

Crop: Tall Fescue Variety: Temple

Seeding DateSpring 2015 Row spacing:

Stage of Growth at Application:  Winter vegetative growth

Foliage condition at Application: Dry

Soil

Soil type: Willamette silt loam pH: 5.5 %OM: 5.6

Soil Texture:  Sand %: 20.0 Clay %: 30.0 Silt%: 50.0

Surface moisture: Moist Surface condition: Moist and thawing
Residue management: Baled

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi

Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 39F %Relative humidit  34% Wind: 2.0 mph
Soil temp: 33F %Cloud cover: 30% Wind direction: NW
Pest

Name and stage of development at treatment time:
Poa present in UTC was 3-leaf to 1-tiller.

Other Notes
Tall fescue looks good.

There is some typical winter necrosis.
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1702

Trial ID: PAR1702

Crop: Temple var. tall fescue
Location:Skip Gray Farm, Albany
Treatment DateA— September 28, 201@ — October 19, 2016; €January 16, 2017

Evaluation Date: October 31, 2016 (33 DAT 'A')

% Crop Injury

% Volntr. Sprout Control

Trt. Product Product / Acre Timing RL R2 R3 R4 AVG. RIL R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 o0.0 00 00 00 0.0 00
2 Alion + Goal 1.00z+4 .00z A 00 00 00 00 00 80.0 70.0 70.0 70.0 725
3 Alion + Goal 1.50z +4.0 0z A 00 00 00 00 0.0 80.0 75.0 70.0 70.0 73.8
4 Alion + Goal 2.00z+4.00z A 30 50 30 00 28 80.0 80.0 75.0 80.0 78.8
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B - - - - - - - - - -

6 Alion + Goal + metribuzin 75DF 150z+400z+250z B - - - - - - - - - -
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B - - - - - - - - - -
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/1.00z BC - - - - - - - - - -
9 Axiom + Goal /fb/ Alion 13 0z+ 4.0 0z /fb/ 1.5 0z BC - - - - - - - - - -
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC - - - - - - - - - -
Evaluation Date: October 31, 2016 (33 DAT 'A')
% Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 80.0 60.0 60.0 60.0 65.0
3 Alion + Goal 1.50z+4.00z A 65.0 65.0 60.0 70.0 65.0
4 Alion + Goal 2.00z +4.0 0z A 67.0 70.0 65.0 73.0 68.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B - - - - -
6 Alion + Goal + metribuzin 75DF 150z+400z+250z B - - - - -
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B - - - - -
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/1.00z BC - - - - -
9 Axiom + Goal /fb/ Alion 130z +4.00z /fb/1.50z BC - - - - -
10 Axiom + Goal /fb/ Alion 130z +4.00z/fb/200z BC - - - - -
Evaluation Date: November 17, 2016
% Crop Injury % Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 0.0 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 20 50 50 50 43 50.0 60.0 60.0 55.0 56.3
3 Alion + Goal 150z+4.00z A 50 20 50 50 43 50.0 60.0 60.0 65.0 58.8
4 Alion + Goal 2.00z+4.00z A 50 50 80 50 58 60.0 60.0 60.0 65.0 61.3
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B 70 50 100 100 80 55.0 50.0 55.0 55.0 53.8
6 Alion + Goal + metribuzin 75DF 150z+400z+250z B 50 10.0 10.0 10.0 8.8 55.0 55.0 60.0 55.0 56.3
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 50 10.0 15.0 10.0 10.0 60.0 50.0 55.0 55.0 55.0
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.0 0z BC 10.0 15.0 10.0 13.0 120 70.0 80.0 80.0 80.0 77.5
9 Axiom + Goal /fb/ Alion 130z+4.00z /fb/ 1.50z BC 10.0 13.0 10.0 15.0 12.0 75.0 80.0 75.0 75.0 76.3
10 Axiom + Goal /fb/ Alion 130z+4.00z /fo/ 200z BC 10.0 8.0 10.0 15.0 10.8 75.0 75.0 75.0 80.0 76.3
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Evaluation Date:

November 17, 2016

% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.

1 uTC - - 00 00 00 0.0 o0.0

2 Alion + Goal 1.00z+4 .00z A 50.0 55.0 60.0 50.0 53.8

3 Alion + Goal 1.50z+4.00z A 50.0 55.0 55.0 60.0 55.0

4 Alion + Goal 2.00z + 4.0 0z A 550 60.0 50.0 60.0 56.3

5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B 50.0 40.0 50.0 50.0 47.5

6 Alion + Goal + metribuzin 75DF 150z+400z+250z B 50.0 50.0 65.0 55.0 55.0

7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B 550 40.0 50.0 50.0 48.8

8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.0 0z BC 70.0 80.0 80.0 80.0 77.5

9 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.50z BC 75.0 80.0 70.0 80.0 76.3

10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC 75.0 80.0 75.0 80.0 77.5

Evaluation Date: February 14, 2017
% Crop Injury % Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z +4 .0 0z A 00 00 00 00 00 55.0 55.0 55.0 55.0 55.0
3 Alion + Goal 150z+4.00z A 20 30 100 00 38 55.0 60.0 55.0 65.0 58.8
4 Alion + Goal 2.00z + 4.0 0z A 50 70 50 50 55 60.0 65.0 65.0 70.0 65.0
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 00 50 50 50 38 50.0 45.0 40.0 45.0 45.0
6 Alion + Goal + metribuzin 75DF 150z+400z+250z B 00 50 10.0 100 6.3 50.0 45.0 45.0 50.0 47.5
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 20 50 10.0 100 6.8 55.0 50.0 55.0 50.0 52.5
8 Axiom + Goal /fb/ Alion 130z+4.00z/fb/ 1.00z BC 50 10.0 10.0 10.0 8.8 90.0 88.0 95.0 98.0 92.8
9 Axiom + Goal /fb/ Alion 130z+4.00z/fb/1.50z BC 50 13.0 50 150 95 90.0 95.0 88.0 99.0 93.0
10 Axiom + Goal /fb/ Alion 13 0z+4.00z /fb/ 2.00z BC 10.0 10.0 10.0 15.0 11.3 95.0 88.0 90.0 95.0 92.0
Evaluation Date: March 27, 2017
% Crop Injury % Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 00 50 00 50 25 50.0 50.0 55.0 50.0 51.3
3 Alion + Goal 150z+4.00z A 0.0 50 100 50 5.0 50.0 55.0 60.0 60.0 56.3
4 Alion + Goal 2.00z+4.00z A 50 10.0 100 50 75 55.0 60.0 60.0 68.0 60.8
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B 50 50 100 50 6.3 50.0 45.0 50.0 50.0 48.8
6 Alion + Goal + metribuzin 75DF 150z+400z+250z B 10.0 10.0 10.0 15.0 11.3 55.0 50.0 50.0 55.0 52.5
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 15.0 17.0 20.0 10.0 155 60.0 50.0 55.0 60.0 56.3
8 Axiom + Goal /fb/ Alion 130z+4.00z /fb/ 1.00z BC 100 150 13.0 50 108 80.0 90.0 80.0 95.0 86.3
9 Axiom + Goal /fb/ Alion 130z+4.00z /fb/ 1.50z BC 100 150 50 10.0 10.0 90.0 95.0 75.0 90.0 875
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC 15.0 150 10.0 150 13.8 95.0 85.0 85.0 95.0 90.0
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1702

Trial ID: PAR1702
Crop: Temple var. takscue
Location:Skip Gray Farm, Albany

Treatment DateA— September 28, 201@ — October 19, 2016; €January 16, 2017

% Poa Control

Treatment Product / Acre 31-Oct 17-Nov 14-Feb 27-Mar
uTC - 0.0 0.0 0.0 0.0
Alion 1.0 + Goal 1.00z+4 .00z 65.0 53.8 55.0 51.3
Alion 1.5 + Goal 1.50z+4.00z 65.0 55.0 58.8 56.3
Alion 2.0 + Goal 2.00z + 4.0 0z 68.8 56.3 65.0 60.8
Alion 1.0 + Goal + mtrbzn 75DF1.00z+4 .00z + 250z - 47.5 45.0 48.8
Alion 1.5 + Goal + mtrbzn 75DF1.50z + 4.00z + 250z - 55.0 47.5 52.5
Alion 2.0 + Goal + mtrbzn 75DF2.0 0z +4.00z+ 250z - 48.8 525 56.3
Axiom + Goal /fb/ Alion 1.0 13 0z +4.00z /fb/ 1.0 0z - 77.5 92.8 86.3
Axiom + Goal /fb/ Alion 1.5 130z +4.00z /fb/ 1.50z - 76.3 93.0 87.5
Axiom + Goal /fb/ Alion 2.0 13 0z + 4.0 0z /fb/ 2.0 0z - 77.5 92.0 90.0

% Poa Control with Alion Treatments

PAR1702

m31-Oct m17-Nov m14-Feb = 27-Mar
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UTC Alion 1.0 Alion 1.5 4Alion 2.0 4Alion 1.0 Alion 1.5 4Alion 2.0 + Axiom + Axiom + Axiom +
Goal Goal Goal Goal + Goal +

mtrbzn  mtrbzn
75DF 75DF

Goal + Goal /fb/ Goal /fb/ Goal /fb/
mtrbzn Alion 1.0 Alion 1.5 Alion 2.0

75DF
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Efficacy and crop safety of Alion herbicide on established tall fescue - PAR1703

1 Oak Park Farms, Shedd

1 Application da¢s:Preemergence- September 28, 201 @arly postemergence-
October 21, 2016Winter—January 16, 2017

1 Honky Tonkarietytall fescue planted2007

1 Straw wasot baled and removed (full straw load).

Description & Results

The purpose of this trial was to measure crop safety and weed control efficacy of Alion
herbicide onestablished tall fescuelhree @aplication timings (preemergence early post
emergence, winterand three ratesvere evaluated for crop injury, voluntesprout control,
andannualbluegrassgoa ann) control.

This trial was a randomized complete block design. The treatment plots were 8 ft wide
by 25 ft long. Treatments were replicated four times. Applications were made with a CO
backpack sprayer. Aliovas applied at three rates, 1.0 oz, 1.5 oz, and 2.0 oz/acre at each of the
three applicaton timings. Thavinter Alion treatments were applied by itself. Whereas fire-
emergence Alion was applied in combination with Goal, ancetiréy postemergence
treatments were applied in combination with G@ald metribuzirnto provide some burndown
activity for early volunteer sprout control. The winter applicatiofig\tbon were preceded by an
early postemergerte application ofAxiom and Goallhe early posemergence applications of
Alion + Goal + metribuzin were designed to deliver the same amount of active ingredients of
Goal and metribuzin as was applied in the Axiom + Goal application prior to the winter Alion.
This provides the opportunity to compare thedaziflam (Alion) to the flufenacet in the Axiom.

There was no difference in crop injury between the untreated check and the pre
emergence treatments applied in late September. At all evaluation dates, all treatments
resulted in acceptable crop safetyhere were nearly no differences between treatments over
the course of the trial. Furthermore, there was never any difference in crop injury between the
PRE Alion treatment at 1.0 oz/acre and the UTC. The greatest amount of injury (11.3%) was
observed @ March 20" resulting from 2.0 oz/acre rate of Alion applied at both the EPOST and
January timings. Crop injury 28 days after the EPOST treatments demonstrated that there were
little differences in crop injury between the Alion + Goal + metribuzin (5.8%%) and the
Axiom + Goal (7.598.8%) treatments.

Volunteer crop sprout through November was acceptable for all but one treatment.
However, by February there was acceptable control for all treatments as it was difficult to find
sprout between rows ireatment plots and in the UTC. Therefore, sprout control was not
evaluated in February and March.

There were no identifiegpoa species with in the plot area. Therefopgacontrol was
not evaluated at this trial site.
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Summary
This trial demonstrate that Alion applied at 1.0, 1.5 and 2.0 oz/acre as a fall pre

emergent, early posemergent or by mielanuary to established tall fescue resulted in
acceptable crop safety. Furthermore, Alion applied atg@meergence in combination with

Goal, or applie@t early postemergence with Goal and metribuzin resulted in acceptable crop
safety. Likewise, Alion applied sequentially following an early-@osrgent application of
Axiom + Goal resulted in acceptable crop safety. The greatest level of injury (bbs8)ed in
this trial came from the 2.0 oz/acre rate of Alion applied at EPOST and the January timing
following Axiom + Goal.
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1703

Trial ID: PAR1703

Crop: Honky Tdavar. tall fescue
Location:Oak Park Farms, Shedd

Treatment DateA— September 28, 201@— October 21, 2016; €January 16, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 UTC - -
2 102, 203, 309, 406 Alion + Goal 1.00z +40 0z A
3 103, 201, 304, 405 Alion + Goal 150z+4.00z A
4 104, 205, 301, 410 Alion + Goal 2.00z +4.0 0z A
5 105, 207, 306, 403 Alion + Goal + metribuzin 75DF 1.00z+4 .00z + 20 B
6 106, 209, 305, 401 Alion + Goal + metribuzin 75DF 15 +4.00z + 2.9z B
7 107, 208, 302, 408 Alion + Goal + metribuzin 75DF 200z+4.00z + 24z B
8 108, 202, 303, 409 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC
9 109, 210, 308, 402 Axiom + Goal /fb/ Alion 130z +4.00z/fb/1.50z BC
10 110, 204, 310, 407 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 2.00z BC
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APPLICATION DATA

Project ID: PAR1703 Efficacy and crop safety of Alion herbicide on Tall Fescue

Cooperator: Oak Park Farms, Inc.

Location: Oak Plain Dr., Halsey

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 9/28/2016 Time: 3:26p.m.-3:41p.m.

Crop

Crop: Tall Fescue Variety: Honky Tonk

Seeding DateSpring 2007 Row spacing:

Stage of Growth at Application: Early fall regrowth

Foliage condition at Application: Dry

Soil

Soil type: Dayton silt loam pH: 6.7 %OM: 5.7
Soil Texture: Sand %: 6.0 Clay %: 31.0 Silt%: 63.0

Surface moisture: Dry Surface condition: Dry

Residue management: Full straw load

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 biNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 71F %Relative humidit wind:  6-7 mph
Soil temp: 71F %Cloud cover: 0%  Wind direction: N
Pest

Name and stage of development at treatment time:
No volunteer crop sprout.

No poa sprout.

Other Notes
Tall fescue looks good and healthy as typically does in late September.

Full straw load, straw was dry as well as soil surface under the straw layer.
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APPLICATION DATA

Project ID: PAR1703 Efficacy and crop safety of Alion herbicide on Tall Fescue

Cooperator: Oak Park Farms, Inc.

Location: Oak Plain Dr., Halsey

Treatment by:S. Salisbury Application No.: B
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 10/21/2016 Time:  2:21-2:50 p.m.

Crop

Crop: Tall Fescue Variety: Honky Tonk

Seeding DateSpring 2007 Row spacing:

Stage of Growth at Application:  Fall regrowth

Foliage condition at Application: Dry

Soil

Soil type: Dayton silt loam pH: 6.7 %OM: 5.7
Soil Texture: Sand %: 6.0 Clay %: 31.0 Silt%: 63.0

Surface moisture: Moist Surface condition: Moist

Residue management: Full straw load

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 62 F %Relative humidit wind: 4 mph
Soil temp: %Cloud cover: 50% Wind direction: W/SW
Pest

Name and stage of development at treatment time:
Volunteer crop sprout is 1-leaf

No poa sprout.

Other Notes
The straw load was moist and the soil underneath the straw was moist.
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APPLICATION DATA

Project ID: PAR1703 Efficacy and crop safety of Alion herbicide on Tall Fescue

Cooperator: Oak Park Farms, Inc.

Location: Oak Plain Dr., Halsey

Treatment by:S. Salisbury Application No.: C
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 1/16/2017 Time:  4:25- 4:56 p.m.

Crop

Crop: Tall Fescue Variety: Honky Tonk

Seeding DateSpring 2007 Row spacing:

Stage of Growth at Application:  Winter vegetative growth

Foliage condition at Application: Dry

Soil

Soil type: Dayton silt loam pH: 6.7 %OM: 5.7

Soil Texture: Sand %: 6.0 Clay %: 31.0 Silt%: 63.0

Surface moisture: Moist Surface condition: Moist and thawing
Residue management: Full straw load

Tillage practice: Established tall fescue

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi

Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 37F %Relative humidit  34% Wind: 1.0 mph
Soil temp: 33F %Cloud cover: 30% Wind direction: N
Pest

Name and stage of development at treatment time:
Volunteer crop sprout is 2-3 leaf

No poa sprout.

Other Notes
Tall fescue looked ok.

Typical winter necrosis.
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1703

Trial ID: PAR1703

Crop: Honky Tonk var. tall fescue

Location:Oak Park Farm§hedd

Treatment DateA— September 28, 201@ — October 21, 2016; €January 16, 2017

Evaluation Date: October 31, 2016 (33 DAT 'A')

% Crop Injury

% Volntr. Sprout Control

Trt. Product Product / Acre Timing RL R2 R3 R4 AVG. RIL R2 R3 R4 AVG.
1 uTC - - 00 00 00 0.0 o0.0 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 00 00 00 20 05 85.0 85.0 85.0 85.0 85.0
3 Alion + Goal 150z+4.00z A 00 00 50 20 18 80.0 88.0 90.0 90.0 87.0
4 Alion + Goal 2.00z+4.00z A 50 00 20 00 18 88.0 90.0 95.0 95.0 92.0
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B - - - - - - - - - -

6 Alion + Goal + metribuzin 75DF 150z+400z+250z B - - - - - - - - - -
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B - - - - - - - - - -
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.00z BC - - - - - - - - - -
9 Axiom + Goal /fb/ Alion 13 0z + 4.0 0z /fb/ 1.5 0z BC - - - - - - - - - -
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/2.00z BC - - - - - - - - - -
Evaluation Date: November 17, 2016 (28 DAT 'B')
% Crop Injury % Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 0.0 00 00 0.0 0.0
2 Alion + Goal 1.00z+4 .00z A 00 00 20 00 05 80.0 80.0 85.0 80.0 81.3
3 Alion + Goal 150z+4.00z A 50 50 100 3.0 538 75.0 90.0 90.0 90.0 86.3
4 Alion + Goal 2.00z + 4.0 0z A 50 50 50 50 50 85.0 95.0 95.0 90.0 91.3
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 50 50 50 50 50 80.0 70.0 75.0 85.0 77.5
6 Alion + Goal + metribuzin 75DF 150z+400z+250z B 50 50 50 70 55 85.0 70.0 80.0 90.0 81.3
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B 100 100 100 50 8.8 90.0 75.0 80.0 80.0 81.3
8 Axiom + Goal /fb/ Alion 130z+4.00z /fb/ 1.00z BC 100 10.0 10.0 50 8.8 85.0 85.0 75.0 75.0 80.0
9 Axiom + Goal /fb/ Alion 130z +4.00z /fb/ 1.50z BC 100 50 100 50 7.5 90.0 75.0 85.0 85.0 83.8
10 Axiom + Goal /fb/ Alion 130z+4.00z /fb/ 200z BC 100 50 50 100 7.5 90.0 80.0 85.0 85.0 85.0
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Evaluation Date:

February 13, 2017

% Crop Injury
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 0.0 00 00 00 o0.0
2 Alion + Goal 100z+4 .00z A 00 50 50 50 38
3 Alion + Goal 1.50z+4.00z A 50 7.0 150 3.0 75
4 Alion + Goal 2.00z+4.00z A 5.0 10.0 10.0 10.0 8.8
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+250z B 50 3.0 50 100 58
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 0.0 50 100 7.0 55
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 10.0 120 100 50 93
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/1.00z BC 50 7.0 120 50 7.3
9 Axiom + Goal /fb/ Alion 130z+4.00z /fb/1.50z BC 100 50 100 50 75
10 Axiom + Goal /fb/ Alion 130z+4.00z /fb/200z BC 70 50 50 30 5.0
Evaluation Date: March 20, 2017
% Crop Injury
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 0.0 00 00 00 o0.0
2 Alion + Goal 100z+4 .00z A 00 50 00 50 25
3 Alion + Goal 1.50z+4.00z A 5.0 150 10.0 50 838
4 Alion + Goal 2.00z+4.00z A 150 50 100 7.0 93
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 100 50 50 100 75
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 50 5.0 10.0 10.0 7.5
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 120 10.0 10.0 13.0 11.3
8 Axiom + Goal /fb/ Alion 130z +4.00z /fb/1.00z BC 100 120 50 50 8.0
9 Axiom + Goal /fb/ Alion 130z+4.00z /fb/1.50z BC 100 50 10.0 10.0 8.8
10 Axiom + Goal /fb/ Alion 130z +4.00z /fb/200z BC 150 7.0 10.0 13.0 11.3
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Efficacy and crop safety of Alion herbicide on established tall fescue — PAR1703

Trial ID: PAR1703

Crop: Honky Tonk var. tall fescue

Location:Oak Park &ms, Shedd

Treatment DateA— September 28, 201@ — October 21, 2016; €January 16, 2017

% Crop Injury

Treatment Product / Acre 31-Oct 17-Nov 13-Feb 20-Mar
uTC - 0.0 0.0 0.0 0.0
Alion 1.0 + Goal 1.00z +4 .0 0z 0.5 0.5 3.8 2.5
Alion 1.5 + Goal 1.50z+4.0o0z 1.8 5.8 7.5 8.8
Alion 2.0 + Goal 2.00z + 4.0 oz 1.8 5.0 8.8 9.3
Alion 1.0 + Goal + mtrbzn 75DF1.00z+4 .00z + 250z - 5.0 5.8 7.5
Alion 1.5 + Goal + mtrbzn 75DF1.50z + 4.00z + 250z - 55 55 7.5
Alion 2.0 + Goal + mtrbzn 75DF2.0 0z +4.00z+ 250z - 8.8 9.3 11.3
Axiom + Goal /fb/ Alion 1.0 13 0z +4.00z /fb/ 1.0 0z - 8.8 7.3 8.0
Axiom + Goal /fb/ Alion 1.5 130z +4.00z /fb/ 1.50z - 7.5 7.5 8.8
Axiom + Goal /fb/ Alion 2.0 13 0z + 4.0 0z /fb/ 2.0 0z - 7.5 5.0 11.3

Tall Fescue Crop Injury Response to Alion
PAR1703
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UTC Alion 1.0 Alion 1.5 4Alion 2.0 4Alion 1.0 Alion 1.5 4Alion 2.0 + Axiom + Axiom + Axiom +
Goal Goal Goal Goal+ Goal+ Goal+ Goal/fb/ Goal/fb/ Goal /fb/
mtrbzn  mtrbzn  mtrbzn Alion 1.0 Alion 1.5 Alion 2.0

75DF 75DF 75DF
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1704

1 Fessler Farm Inc., Woodburn

1 Application da¢s: Preemergence- September 29, 201 @arly postemergence-
October 19, 2016Winter—January 20, 2017

1 Stellar 3Glvarietyperennial ryegrasglantedfall 2015

1 Straw was baled and removed.

Description & Results

The purpose of this trial was to measure crop safety andda@ntrol efficacy of Alion
herbicide onestablished perennial ryegrasBhree @plication timings (preemergence early
postemergence, winterand three ratesvere evaluated for crop injury, volunteer sprout
control, andannualbluegrassoa ann) control.

This trial was a randomized complete block design. The treatment plots were 8 ft wide
by 25 ft long. Treatments were replicated four times. Applications were made with a CO
backpack sprayer. Alion was applied at three rates, 1.0 oz, 1.5®2,.@mz/acre at each of the
three applicaton timings. Thavinter Alion treatments were applied by itself. Whereas fire-
emergence Alion was applied in combination with Goal, ancetiréy postemergence
treatments were applied in combination with G@ald metribuzirto provide some burndown
activity for early volunteer sprout control. The winter applicatiofig\tbon were preceded by an
early postemergerteapplication ofAxiom and Goallhe early posemergence applications of
Alion + Goal + metribuzinere designed to deliver the same amount of active ingredients of
Goal and metribuzin as was applied in the Axiom + Goal application prior to the winter Alion.
This provides the opportunity to compare the indaziflam (Alion) to the flufenacet in the Axiom
following the early posemergence application timing.

Crop injury was significantly different between treatments and the untreated check at
all evaluation dates. There were also significant differences between treatments at each date.
The preemergence (PRE) timing at all three rates resulted in acceptable crop safety at all
evaluation dates throughout the trial. The early postemergence (EPOST) treatments resulted in
unacceptable crop injunAt 28 days after treatment, crojpjury from the EPOSTeatments
ranged from 22.5% 35.0%. The EPOST crop injury remained high throughout the trial
duration, and on March 3linjury ranged from 37.5% 68.8% with a direct Alion rate response
to injury. When compared to the EPOST application of Axiom +tGedJion + Goal +
metribuzin resulted more crop injury. Crop injury from EPOST Axiom + Goal at 28 DAT ranged
from 17.5%- 18.8%. Whereas the crop injury from the EPOST Alion + Goal + metribuzin at 28
DAT ranged from 22.5%35.0%. The winter applicatiadiming of Alion also resulted in
unacceptable crop injury with a range of 20.8%8.8% on March 31

Volunteer crop sprout throughlovember was acceptable for the PRE treatments of
Alion + Goal, 83.8%87.5%. However, none of the EPOST treatmentdtexsin sprout
control greater than 80% at 28 DAT. By February, all treatments had acceptable volunteer crop
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sprout control. Treatment 8 was measured at 78.8% control (below 80% threshold), but it was

not significantly different from treatments resulgnin control ranging from 81.3% to 84.5%.
There were significant differencespoacontrol between the treatments and the UTC,

as well as between the treatments at all evaluation dates. Overall, the PRE treatments resulted

in greaterpoacontrol than e EPOST or winter application treatments. The PRE treatments

resulted in acceptablpoacontrol at all three rates through the February&valuation (81.3,

83.3, 88.8%). The EPOST treatments of Alion + Goal + metribuzin resulted in unacpeatable

control. The EPOST Axiom + Goal provided grgatacontrol than the EPOST Alion + Goal +

metribuzin at every evaluation date. By March'3the winter Alion following Axiom + Goal

was significantly better popoacontrol than the EPOST Alion + Goal +ribakin.As of March

31%, the PRE Alion at 2.0 oz/acre was the only treatment resulting in accegtadtmntrol,

80.8%.

Summary
This trial demonstrated that Alion applied at 1.0, 1.5 and 2.0 oz/acre in combination

with 4.0 oz/acre of Goal as a fple-emergence application to established perennial ryegrass
resulted in acceptable crop safety. However, Alion applied at these three rates in combination
with Goal at 4.0 oz/acre and metribuzin 75DF at 2.0 oz/acre as a fall EPOST application resulted
in unacceptable crop injury. Likewise, Alion applied in-Faduary following an EPOST
application of Axiom + Goal resulted in unacceptable crop injury. The EPOST Alion treatments
in combination with Goal and metribuzin resulted in significant crop injurywauld certainly
reduce seed yield in perennial ryegrass. The-Jaiduary application timing of Alion resulted in
injuries between 20% and 30%, which would likely reduce seed yield. Injury levels from the
mid-January timing were similar to what was meesd in the 201516 study where Alion was
applied in early February.

It is reasonable to speculate that this ye
in the soil, which improved thpopac ont r ol over | ast year da studi e
role in increasing the level of crop injury observed this year. As observed last year, there
continues to be injury occurring to established perennial ryegrass by EPOST and winter Alion.
Further studies should be done to adequately define the riskshwed and the environmental
conditions that amplify the risk of Alion to perennial ryegrass.

Alion at 2.0 oz/acre applied at the PRE timing was the only treatment that provided
acceptablepoacontrol at 80.8%. However, this levelmdacontrol is margindy acceptable.
Both the EPOST and winter timings of Alion at all three rates resulted in unaccemable
control. This trial clearly demonstrated that Alion can only be effective agaiasthen it is
applied preemergence to thgoa It is worth conslering that herbicide strategies could be
investigated to improve the borderline control achieved by the Alion PRE treatments. The
inclusion of timely burndowstype herbicides such as glufosinate may imprpwee control.
Furthermore, adjustments could baade to the winter Alion timing and/or the preceding
herbicide timing to improvgoacontrol leading up to the winter Alion.
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1704

Trial ID: PAR1704
Crop: Stellar GL var. perennial ryegrass
Location:Fessler Farm Inc., Woodburn

Treatment DateA— September 29, 201@— October 19, 2016; €January 20, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 UTC - -
2 102, 203, 309, 406 Alion +Goal 1.00z+4 .00z A
3 103, 201, 304, 405 Alion + Goal 150z+4.00z A
4 104, 205, 301, 410 Alion + Goal 2.00z +4.0 0z A
5 105, 207, 306, 403 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200 B
6 106, 209, 305, 401 Alion + Goal #etribuzin 75DF 150z+4.00z+200: B
7 107, 208, 302, 408 Alion + Goal + metribuzin 75DF 200z+400z+200: B
8 108, 202, 303, 409 Axiom + Goal /fb/ Alion 100z +4.00z /fb/1.00: BC
9 109, 210, 308, 402 Axiom + Goal /fb/ Alion 100z +4.@z /fb/ 1.50z BC
10 110, 204, 310, 407 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 2.00. BC
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APPLICATION DATA

Project ID: PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegr

Cooperator: Fessler Farm Inc.

Location: Umpqua, Brooks

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 9/29/2016 Time: 9:38a.m. - 9:54a.m.

Crop

Crop: Perennial Ryegrass Variety: Stellar 3G

Seeding DateFall 2015 Row spacing:

Stage of Growth at Application: Early fall regrowth

Foliage condition at Application: Light dew

Soil

Soil type: Amity silt loam pH: 5.7 %OM: 4.5
Soil Texture: Sand %: 9.0 Clay %: 29.0 Silt%: 62.0

Surface moisture: Dry Surface condition: Dry

Residue management: Baled

Tillage practice: Established perennial ryegre

Sprayer

Type: CO2 Backpack Handheld 8 biNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 55 F %Relative humidit wind:  Calm

Soil temp: 56 F %Cloud cover: 0%  Wind direction:

Pest

Name and stage of development at treatment time:
Volunteer crop sprout was a tiny 1-leaf. Only missed a true PRE by a fe\

No poa sprout.

Other Notes
Perennial ryegrass looks good. Good uniform fall regrowth.

Due to a tiny volunteer sprout, Goal was added to the 'A’ treatment timing.

Baled with very little straw residue left on soil surface.

39



APPLICATION DATA

Project ID: PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegra

Cooperator: Fessler Farm Inc.

Location: Umpqua, Brooks

Treatment by:S. Salisbury Application No.: B
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 10/19/2016 Time:  1:08-1:34 p.m.

Crop

Crop: Perennial Ryegrass Variety: Stellar 3G

Seeding DateFall 2015 Row spacing:

Stage of Growth at Application:  Fall regrowth

Foliage condition at Application: Moist - no dew

Soil

Soil type: Amity silt loam pH: 5.7 %OM: 4.5
Soil Texture: Sand %: 9.0 Clay %: 29.0 Silt%: 62.0

Surface moisture: Moist Surface condition: Good soil moisture
Residue management: Baled

Tillage practice: Established perennial ryegre

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 58 F %Relative humidit wind:  Calm
Soil temp: 57F %Cloud cover: 100% Wind direction:
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was 2-leaf.

Poa sprout was 1 and 2-leaf.

Other Notes
Perennial ryegrass looks good.
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APPLICATION DATA

Project ID: PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegra
Cooperator: Fessler Farm Inc.

Location: Umpqua, Brooks

Treatment by:S. Salisbury Application No.: C
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 1/20/2017 Time:  2:25-2:48 p.m.

Crop

Crop: Perennial Ryegrass Variety: Stellar 3G

Seeding DateFall 2015 Row spacing:

Stage of Growth at Application:  Winter vegetative
Foliage condition at Application: Damp

Soil

Soil type: Amity silt loam pH: 5.7 %OM: 4.5

Soil Texture: Sand %: 9.0 Clay %: 29.0 Silt%: 62.0

Surface moisture: Wet Surface condition: Wet

Residue management: Baled

Tillage practice: Established perennial ryegre

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi

Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 48 F %Relative humidit  50%  Wind: 3.2mph
Soil temp: 435F %Cloud cover: 50% Wind direction: N
Pest

Name and stage of development at treatment time:
Poa was 1-tiller to multiple tillers.

Other Notes
Perennial showing typical winter necrosis on leaf tips.
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1704

Trial ID: PAR1704
Crop: Stellar 3GL varerennial ryegrass
Location:Fessler Farm Inc., Woodburn
Treatment DateA— September 29, 201@ — October 19, 2016; €January 20, 2017

Evaluation Date: October 28, 2016 (29 DAT 'A')

% Crop Injury

% Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 50 50 50 30 45 90.0 85.0 85.0 85.0 86.3
3 Alion + Goal 150z+4.00z A 10.0 10.0 15.0 10.0 11.3 92.0 85.0 83.0 90.0 88.8
4 Alion + Goal 200z+4.00z A 150 200 18.0 15.0 17.0 95.0 90.0 90.0 90.0 91.3
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B - - - - - - - - - -

6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B - - - - - - - - - -
7 Alion + Goal + metribuzin 75DF 200z+4.00z+200z B - - - - - - - - - -
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.00z BC - - - - - - - - - -
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC - - - - - - - - - -
10 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 2.00z BC - - - - - - - - - -

Evaluation Date: October 28, 2016 (29 DAT'A')
% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.

1 uTC - - 00 00 00 00 00

2 Alion + Goal 1.00z+4 .00z A 90.0 88.0 85.0 90.0 88.3

3 Alion + Goal 150z +4.00z A 92.0 90.0 90.0 95.0 91.8

4 Alion + Goal 2.00z + 4.0 oz A 97.0 920 95.0 95.0 94.8

5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B - - - - -

6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B - - - - -

7 Alion + Goal + metribuzin 75DF 200z+400z+200z B - - - - -

8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.00z BC - - - - -

9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC - - - - -

10 Axiom + Goal /fb/ Alion 100z + 4.00z /fb/ 2.0 0z BC - - - - -

Evaluation Date: November 17, 2016 (28 DAT 'B')
% Crop Injury % Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 50 20 20 50 35 80.0 80.0 90.0 85.0 83.8
3 Alion + Goal 150z+4.00z A 7.0 10.0 10.0 10.0 9.3 85.0 90.0 85.0 80.0 85.0
4 Alion + Goal 200z+4.00z A 12.0 10.0 10.0 10.0 105 85.0 90.0 85.0 90.0 87.5
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 20.0 25.0 20.0 25.0 225 75.0 65.0 60.0 68.0 67.0
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 250 25.0 40.0 350 31.3 75.0 65.0 67.0 60.0 66.8
7 Alion + Goal + metribuzin 75DF 200z+4.00z+200z B 30.0 350 40.0 350 350 77.0 65.0 60.0 70.0 68.0
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.0 0z BC 15.0 25.0 20.0 15.0 18.8 78.0 65.0 60.0 65.0 67.0
9 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.50z BC 15.0 20.0 20.0 20.0 18.8 75.0 70.0 60.0 70.0 68.8
10 Axiom + Goal /fb/ Alion 10 0z +4.00z /fb/ 2.0 0z BC 20.0 20.0 15.0 150 17.5 80.0 65.0 70.0 65.0 70.0
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Evaluation Date:

November 17, 2016 (28 DAT 'B')

% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 75.0 75.0 80.0 83.0 78.3
3 Alion + Goal 150z+4.00z A 80.0 850 80.0 75.0 80.0
4 Alion + Goal 2.00z + 4.0 0z A 85.0 85.0 85.0 85.0 85.0
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 650 60.0 55.0 50.0 57.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 60.0 55.0 60.0 45.0 55.0
7 Alion + Goal + metribuzin 75DF 200z+4.00z+200z B 620 60.0 50.0 60.0 58.0
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.00z BC 80.0 65.0 65.0 60.0 67.5
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 80.0 70.0 65.0 70.0 71.3
10 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 2.0 0z BC 80.0 75.0 65.0 70.0 72.5
Evaluation Date: January 20, 2017
% Crop Injury % Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 100z+4 .00z A 30 50 00 50 33 80.0 80.0 92.0 88.0 85.0
3 Alion + Goal 150z+4.00z A 10.0 10.0 10.0 10.0 10.0 95.0 95.0 95.0 85.0 92.5
4 Alion + Goal 200z+4.00z A 25.0 10.0 15.0 10.0 15.0 98.0 85.0 97.0 95.0 93.8
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B 35.0 40.0 35.0 40.0 375 40.0 50.0 60.0 60.0 52.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+200z B 50.0 50.0 60.0 60.0 55.0 50.0 55.0 65.0 50.0 55.0
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 550 550 50.0 65.0 56.3 60.0 50.0 60.0 65.0 58.8
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.0 0z BC 20.0 30.0 20.0 20.0 225 70.0 70.0 75.0 75.0 72.5
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 20.0 20.0 25.0 25.0 22.5 85.0 75.0 80.0 80.0 80.0
10 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 2.00z BC 20.0 30.0 20.0 25.0 23.8 75.0 60.0 65.0 80.0 70.0
Evaluation Date: February 17, 2017
% Crop Injury % Volntr. Sprout Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uUTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 30 00 20 20 18 90.0 80.0 90.0 90.0 87.5
3 Alion + Goal 150z+4.00z A 10.0 10.0 50 50 75 95.0 90.0 90.0 90.0 91.3
4 Alion + Goal 2.00z + 4.0 0z A 15.0 10.0 10.0 10.0 11.3 98.0 90.0 100.0 87.0 93.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 500 30.0 30.0 40.0 37.5 80.0 75.0 80.0 90.0 81.3
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 550 40.0 70.0 60.0 56.3 85.0 80.0 100.0 90.0 88.8
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 65.0 75.0 75.0 65.0 70.0 90.0 90.0 95.0 95.0 925
8 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.00z BC 15.0 25.0 15.0 15.0 17.5 80.0 75.0 80.0 80.0 78.8
9 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.50z BC 20.0 15.0 20.0 20.0 18.8 85.0 80.0 850 85.0 83.8
10 Axiom + Goal /fb/ Alion 10 0z + 4.00z /fb/ 2.0 0z BC 20.0 25.0 20.0 25.0 225 80.0 85.0 88.0 85.0 84.5
Evaluation Date: February 17, 2017
% Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 0.0
2 Alion + Goal 1.00z+4 .00z A 85.0 80.0 80.0 80.0 81.3
3 Alion + Goal 150z+4.00z A 850 850 8380 750 833
4 Alion + Goal 2.00z + 4.0 oz A 90.0 850 95.0 850 888
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B 50.0 60.0 650 55.0 57.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+200z B 550 50.0 65.0 50.0 55.0
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 650 650 60.0 60.0 625
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.0 0z BC 70.0 70.0 75.0 70.0 713
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 80.0 78.0 70.0 850 783
10 Axiom + Goal /fb/ Alion 100z + 4.00z /fb/ 2.00z BC 77.0 75.0 78.0 80.0 77.5
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Evaluation Date: March 31, 2017

% Crop Injury % Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 50 50 30 50 45 70.0 65.0 70.0 72.0 69.3
3 Alion + Goal 150z+4.00z A 10.0 180 10.0 10.0 12.0 75.0 70.0 850 70.0 75.0
4 Alion + Goal 2.00z+4.00z A 18.0 15.0 15.0 15.0 15.8 80.0 75.0 83.0 80.0 80.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 35.0 350 30.0 50.0 37.5 40.0 50.0 50.0 50.0 47.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+200z B 50.0 55.0 65.0 60.0 57.5 40.0 40.0 45.0 50.0 43.8
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 70.0 65.0 70.0 70.0 68.8 50.0 40.0 55.0 55.0 50.0
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.0 0z BC 20.0 25.0 20.0 18.0 20.8 65.0 65.0 78.0 68.0 69.0
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 25.0 25.0 35.0 30.0 288 78.0 70.0 70.0 80.0 745
10 Axiom + Goal /fb/ Alion 10 0z +4.00z /fb/ 200z BC 23.0 30.0 35.0 25.0 28.3 75.0 60.0 75.0 70.0 70.0
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass - PAR1704

Trial IDPAR1704

Crop: Stellar 3GL var. perennial ryegrass
Location:Fessler Farm Inc., Woodburn

Treatment DateA— September 29, 201@ — October 19, 2016; €January 20, 2017

% Crop Injury
Trt # Treatment Product / Acre 28-Oct 17-Nov 20-Jan 17-Feb 31-Mar
1 uTC - 0.0 0.0 0.0 0.0 0.0
2 Alion + Goal 100z+4 .00z 4.5 3.5 3.3 1.8 4.5
3 Alion + Goal 150z +4.00z 11.3 9.3 10.0 7.5 12.0
4 Alion + Goal 200z+4.00z 17.0 10.5 15.0 11.3 15.8
5 Alion + Goal + mtrbzn 75DFL.00z+ 4 .00z+ 200z - 22.5 375 37.5 375
6 Alion + Goal + mtrbzn 75DF1.50z + 400z + 2.0 0z - 31.3 55.0 56.3 57.5
7 Alion + Goal + mtrbzn 75DF2.0 0z + 4.00z+ 2.00z - 35.0 56.3 70.0 68.8
8 Axiom + Goal /fb/ Alion 10 oz + 4.0 oz /fb/ 1.0 0z - 18.8 22.5 17.5 20.8
9 Axiom + Goal /fb/ Alion 100z + 4.0 oz /fb/ 1.5 0z - 18.8 225 18.8 28.8
10 Axiom + Goal /fb/ Alion 10 oz + 4.0 oz /fb/ 2.0 0z - 17.5 23.8 22.5 28.3
Perennial Ryegrass Crop Injury Response to Alion
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass - PAR1704

Trial ID: PAR1704
Crop: Stellar 3GL var. perennial ryegrass
Location:Fessler Farm Inc., Woodburn

Treatment DateA— September 29, 201@ — October 19, 2016; €January 20, 2017

0.0

% Poa Control
Trt # Treatment Product / Acre 28-Oct 17-Nov  20-Jan 17-Feb 31-Mar
1 uTC - 0.0 0.0 0.0 0.0 0.0
2 Alion + Goal 1.00z+4.0 0z 88.3 78.3 85.0 81.3 69.3
3 Alion + Goal 150z+4.00z 91.8 80.0 92.5 83.3 75.0
4 Alion + Goal 2.00z +4.0 0z 94.8 85.0 93.8 88.8 80.8
5 Alion + Goal + mtrbzn 75DF 1.00z+4 .00z+ 200z - 57.5 52.5 575 475
6 Alion + Goal + mtrbzn 75DF 150z +4.00z+ 200z - 55.0 55.0 55.0 43.8
7 Alion + Goal + mtrbzn 75DF 2.00z+4.00z+ 200z - 58.0 58.8 62.5 50.0
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.0 0z - 67.5 72.5 71.3 69.0
9 Axiom + Goal /fb/ Alion 100z+4.00z /fb/ 150z - 71.3 80.0 78.3 74.5
10 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 2.0 0z - 72.5 70.0 77.5 70.0
% Poa Control with Alion Treatments
PAR1704
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1705

1 Doerfler Farms Inc, Aumsville

1 Application da¢s: Preemergence- September 29, 201 @arly postemergence-
October 19, 2016Winter—January 20, 2017

1 Brightstar SLVarietyperennial ryegrasplantedfall 2015

1 Straw wadaled and removed.

Description & Results

The purpose of this trial was to measure crop safety and weed control efficacy of Alion
herbicide onestablished perennial ryegrasBhree @plication timings (preemergence early
postemergence, winterand three rateswere evaluated for crop injury, volunteer sprout
control, andannualbluegrassgoa ann) control.

This trial was a randomized complete block design. The treatment plots were 8 ft wide
by 25 ft long. Treatments were replicated four times. Agtlans were made with a GO
backpack sprayer. Alion was applied at three rates, 1.0 oz, 1.5 oz, and 2.0 oz/acre at each of the
three applicaton timings. Thavinter Alion treatments were applied by itself. Whereas fire-
emergence Alion was applied in cbimation with Goal, and thearly postemergence
treatments were applied in combination with G@ald metribuzirto provide some burndown
activity for early volunteer sprout control. The winter applicatiofig\tbon were preceded by an
early postemergerteapplication ofAxiom and Goallhe early posemergence applications of
Alion + Goal + metribuzin were designed to deliver the same amount of active ingredients of
Goal and metribuzin as was applied in the Axiom + Goal application prior to the winter Alio
This provides the opportunity to compare the indaziflam (Alion) to the flufenacet in the Axiom
following the early posemergence application timing.

Crop injury was significantly different between treatments and the untreated check at
all evaluatbn dates. There were also significant differences between treatments at each date.
For the preemergence treatments at 28 days after treatment, both the 1.0 oz/acre and 1.5
oz/acre Alion resulted iacceptable crop safetyWhereas the PRE Alion at 2.0axzke showed
elevated crop injury measured at 21.3%. The crop injury for these PRE treatments diminished
through the course of the trial and resulted in acceptable crop safety for all three rates (5.0,
12.5, 15.5%)The early postemergence (EPOST) treatimessulted in significantly elevated
crop injury at 28 days after treatment with injury ranging fra@8%- 36.3%. The 1.5 oz/acre
and 2.0 oz/acre rates of Alion in combination with metribuzin and Goal resulted ny inju
measured at 26.3% and 36.3%. Téneso EPOST treatments remained highahghout the
duration of the trial. On March 3%, these two treatments hathe greatest crop injury
measured at 37.5% and 56.3%, respectiv¥lihen compared to the EPOST application of
Axiom + Goal, the Alion + Goal + metribuzin resulted more crop injury. Crop injury from EPOST
Axiom + Goal at 28 DAT ranged from 16-3%%6.5%. Thdanuarytiming of Alion also resulted
in crop injurydifferencesbetween rates. As of March S1Alion at 2.0 oz/acre applied in
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January resulted in unacceptable crop injury, 27.5%. The 1.5 oz/acra iiauaryvas
marginally acceptable with 19.5% injury. The 1.0 oz/acre rate of Alion applied in January was
acceptalte with only 10.5% injury.

Volunteer crop sprout through November was only acceptable for the 1.5 oz/acre and
2.0 oz/acre PRE treatments of Alion + Goal, 826#83.8%. The rest of the treatments were
below the 80% benchmark facceptablecontrol. Volinteer sprout control continued to
improve through the course of the trial, and by Marct#'all treatments had acceptable
volunteer cop sprout control. Chemical injury symptoms were observed on volunteer sprouts
through the winter months indicating thdhe herbicide treatments continued to affect the
spouts.

There were significant differencespoacontrol between the treatments and the UTC,
as well as between the treatments at all evaluation dates. However, all treatments resulted in
unacceptablepoa control. Poacontrol was at its highest in January following the Axiom + Goal
EPOST treatment and immediately prior to the Alion application. Control continued to decline
into the spring despite the Alion treatments.

Summary
This trial demonstratethat Alion applied at 1.0, 1.5 and 2.0 oz/acre in combination

with 4.0 oz/acre of Goal as a fall peenergence application to established perennial ryegrass
resulted in acceptable crop safety. This trial also demonstrated acceptaidpesafety with

both the earlypostemergencelion at 1.0 oz/acre in combination with Goal at 4.0 oz/acre and
metribuzin 75DF at 2.0 oz/acre as well as the January Alion at 1.0 oz/acre fglkheiearly
postemergencéAxiom + Goal.The January Alion at 1.5 oz/acre resulteanarginally
acceptable crop injury. It was evident the EPOST application of Alion mixed with Goal and
metribuzin increased the level of crop injury, and resulted in greater injury than the industry
standard Axiom + Goal. The Alion treatments at bothltteoz/acre and 2.0 oz/acre rates at
both EPOST and January timings would likely reduce seed yield. As observed laséegeear, t
continues to be injury occurring to established perennial ryegradsR®ST or winteklion.
Further studies should be done adequately define the risks involved and the environmental
conditions that amplify the risk of Alion to perennial ryegrass.

This trial site did not result in acceptatldeacontrol with any treatment. It was noted in
March, that there was an inverse rélanship between crop injury andoacontrol. In general,
where the crop injury was greater there was less poa cont@éarly the herbicide treatments
reduced the crop’s vigor and abil pdaytist o cl ose
interesting that thepoacontrol was at its highest in January, following the Axiom + Goal and
immediately prior to the January Alion treatments. However, despite the winter Alion
treatments, thepoacontrol continued to decline through March. It may be possihk the
excessive rainfall during this winter and spring in combination with soil properties impacted the
herbicides ability to provide adequate controlmagoing into the spring.
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1705

Trial ID: PAR1705
Crop: Brightstar SLT var. perennial ryegrass
Location:Doerfler Farms Inc., Aumsville

Treatment DateA— September 29, 201@— October 19, 2016; €January 20, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 UTC - -
2 102, 203, 309, 406 Alion + Goal 1.00z+4 .00z A
3 103, 201, 304, 405 Alion + Goal 150z+4.00z A
4 104, 205, 301, 410 Alion + Goal 2.00z +4.0 0z A
5 105, 207, 306, 403 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B
6 106, 209, 305, 401 Alion + Goal + metribuzin 75DF 150z+4.00z+200: B
7 107, 208, 302, 408 Alion + Goal + metribuzin 75DF 200z+400z+200: B
8 108, 202, 303, 409 Axiom + Goal /fb/ Alion 100z +4.00z /fb/1.00: BC
9 109, 210, 308, 402 Axiom + Goal /fb/ Alion 100z+4.00z/fb/1.50. BC
10 110, 204, 310, 407 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 2.00. BC
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APPLICATION DATA

Project ID: PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegr:

Cooperator: Doerfler Farms, Inc.

Location: Anderson Rd., Aumsville

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 9/29/2016 Time: 1:10p.m.- 1:28 p.m.

Crop

Crop: Perennial Ryegrass Variety: Brightstar SLT

Seeding DateFall 2015 Row spacing:

Stage of Growth at Application: Early fall regrowth

Foliage condition at Application: Dry

Soil
Soil type: Jory silt clay loam pH: 6.1 %OM: 8.7

Soil Texture: Sand %: 14.0 Clay %: 36.0 Silt%: 50.0

Surface moisture: Dry Surface condition: Dry

Residue management: Baled

Tillage practice: Established perennial ryegre

Sprayer

Type: CO2 Backpack Handheld 8 biNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 64 F %Relative humidit wind: 1 mph
Soil temp: 64F %Cloud cover: 5%  Wind direction: NW
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was a tiny 1-leaf. Only missed a true PRE by a fe\

No poa sprout.

Other Notes
Perennial ryegrass looks good. Good uniform fall regrowth.

Due to a tiny volunteer sprout, Goal was added to the 'A’ treatment timing.
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APPLICATION DATA

Project ID: PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegra
Cooperator: Doerfler Farms, Inc.

Location: Anderson Rd., Aumsville

Treatment by:S. Salisbury Application No.: B
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 10/19/2016 Time:  3:36-3:57 p.m.

Crop

Crop: Perennial Ryegrass Variety: Brightstar SLT

Seeding DateFall 2015 Row spacing:

Stage of Growth at Application:  Fall regrowth
Foliage condition at Application: Moist

Soil

Soil type: Jory silt clay loam pH: 6.1 %OM: 8.7
Soil Texture:  Sand %: 14.0 Clay %: 36.0 Silt%: 50.0

Surface moisture: Moist Surface condition: Good soil moisture
Residue management: Baled

Tillage practice: Established perennial ryegre

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 55 F %Relative humidit  54% Wind: 1-2mph
Soil temp: 55F %Cloud cover: 100% Wind direction: NW
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was 2 to 3-leaf.

Poa sprout was 2-leaf.

Other Notes
Perennial ryegrass looks good.
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APPLICATION DATA

Project ID: PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegra
Cooperator: Doerfler Farms, Inc.

Location: Anderson Rd., Aumsville

Treatment by:S. Salisbury Application No.: C
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 1/20/2017 Time:  4:10-4:29 p.m.

Crop

Crop: Perennial Ryegrass Variety: Brightstar SLT

Seeding DateFall 2015 Row spacing:

Stage of Growth at Application:  Winter vegetative growth
Foliage condition at Application: Dry

Soil

Soil type: Jory silt clay loam pH: 6.1 %OM: 8.7

Soil Texture:  Sand %: 14.0 Clay %: 36.0 Silt%: 50.0

Surface moisture: Moist Surface condition: Good soil moisture
Residue management: Baled

Tillage practice: Established perennial ryegre

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi

Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 46.6 F %Relative humidit  45%  Wind: 3.8 mph
Soil temp: 43.7F %Cloud cover: 70% Wind direction: E/NE
Pest

Name and stage of development at treatment time:
Poa plants were 1-tiller or more.

Other Notes
Perennial ryegrass has some winter necrosis and chlorosis of leaves.

Overal, looks good and typical for PRG this time of year.
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1705

Trial ID: PAR1705
Crop: Brightstar SLT var. perennial ryegrass
Location:Doerfler Farms Inc., Aumsville

Treatment DateA— September 29, 201@ — October 19, 2016; €January 20, 2017

Evaluation Date:

October 28, 2016 (29 DAT 'A’)

% Crop Injury

% Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 150 50 100 50 838 50.0 70.0 65.0 70.0 63.8
3 Alion + Goal 150z+4.00z A 17.0 20.0 15.0 10.0 155 65.0 75.0 80.0 80.0 75.0
4 Alion + Goal 200z+4.00z A 250 150 20.0 25.0 21.3 75.0 80.0 80.0 85.0 80.0
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B - - - - - - - - - -

6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B - - - - - - - - - -
7 Alion + Goal + metribuzin 75DF 200z+4.00z+200z B - - - - - - - - - -
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.00z BC - - - - - - - - - -
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC - - - - - - - - - -
10 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 2.00z BC - - - - - - - - - -

Evaluation Date: October 28, 2016 (29 DAT'A')
% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.

1 uTC - - 00 00 00 00 00

2 Alion + Goal 1.00z+4 .00z A 50.0 60.0 60.0 70.0 60.0

3 Alion + Goal 150z +4.00z A 55.0 60.0 80.0 75.0 67.5

4 Alion + Goal 2.00z + 4.0 oz A 60.0 75.0 80.0 80.0 73.8

5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B - - - - -

6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B - - - - -

7 Alion + Goal + metribuzin 75DF 200z+400z+200z B - - - - -

8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.00z BC - - - - -

9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC - - - - -

10 Axiom + Goal /fb/ Alion 100z + 4.00z /fb/ 2.0 0z BC - - - - -

Evaluation Date: November 17, 2016 (28 DAT 'B')
% Crop Injury % Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 150 50 100 50 88 70.0 75.0 75.0 75.0 73.8
3 Alion + Goal 150z+4.00z A 15.0 10.0 18.0 15.0 145 80.0 80.0 80.0 90.0 825
4 Alion + Goal 200z+4.00z A 250 150 15.0 18.0 183 80.0 90.0 85.0 80.0 83.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 20.0 20.0 20.0 150 1838 80.0 60.0 65.0 65.0 67.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 250 25.0 30.0 25.0 26.3 80.0 60.0 70.0 70.0 70.0
7 Alion + Goal + metribuzin 75DF 200z+4.00z+200z B 350 350 350 40.0 36.3 85.0 60.0 70.0 70.0 71.3
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.0 0z BC 15.0 20.0 15.0 20.0 17.5 85.0 75.0 70.0 65.0 73.8
9 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.50z BC 15.0 20.0 20.0 15.0 17.5 80.0 70.0 70.0 70.0 725
10 Axiom + Goal /fb/ Alion 10 0z +4.00z /fb/ 2.0 0z BC 15.0 20.0 15.0 15.0 16.3 75.0 80.0 65.0 70.0 72.5
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Evaluation Date:

November 17, 2016 (28 DAT 'B')

% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 450 70.0 70.0 80.0 66.3
3 Alion + Goal 150z+4.00z A 50.0 65.0 80.0 80.0 68.8
4 Alion + Goal 2.00z + 4.0 0z A 55.0 85.0 80.0 75.0 73.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 500 40.0 650 650 55.0
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 50.0 40.0 70.0 70.0 57.5
7 Alion + Goal + metribuzin 75DF 200z+4.00z+200z B 60.0 40.0 75.0 75.0 62.5
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.00z BC 85.0 75.0 70.0 70.0 75.0
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 80.0 50.0 70.0 70.0 67.5
10 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 2.0 0z BC 65.0 80.0 70.0 75.0 725
Evaluation Date: January 20, 2017
% Crop Injury % Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 100z+4 .00z A 10.0 3.0 10.0 10.0 8.3 35.0 60.0 60.0 85.0 60.0
3 Alion + Goal 150z+4.00z A 100 10.0 15.0 150 125 40.0 60.0 90.0 85.0 68.8
4 Alion + Goal 200z+4.00z A 250 15.0 150 150 175 45.0 80.0 80.0 68.0 68.3
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B 35.0 25.0 40.0 35.0 33.8 40.0 60.0 80.0 70.0 62.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+200z B 50.0 650 70.0 60.0 61.3 55.0 40.0 85.0 85.0 66.3
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 750 75.0 80.0 80.0 77.5 58.0 40.0 85.0 70.0 63.3
8 Axiom + Goal /fb/ Alion 10 0z +4.00z /fb/ 1.0 0z BC 25.0 30.0 20.0 25.0 25.0 75.0 80.0 90.0 85.0 825
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 20.0 25.0 25.0 23.0 233 75.0 65.0 75.0 90.0 76.3
10 Axiom + Goal /fb/ Alion 100z + 4.00z /fb/ 2.00z BC 25.0 25.0 22.0 20.0 23.0 65.0 80.0 80.0 90.0 78.8
Evaluation Date: February 17, 2017
% Crop Injury % Volntr. Sprout Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uUTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 100 50 50 50 6.3 75.0 70.0 80.0 60.0 71.3
3 Alion + Goal 150z+4.00z A 15.0 15.0 20.0 12.0 155 80.0 80.0 95.0 80.0 83.8
4 Alion + Goal 2.00z + 4.0 0z A 20.0 25.0 12.0 10.0 16.8 85.0 90.0 90.0 90.0 88.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 150 10.0 350 20.0 20.0 80.0 75.0 80.0 65.0 75.0
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 350 50.0 65.0 50.0 50.0 75.0 85.0 80.0 80.0 80.0
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 65.0 70.0 80.0 75.0 725 80.0 80.0 98.0 90.0 87.0
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.00z BC 10.0 10.0 10.0 10.0 10.0 85.0 80.0 65.0 75.0 76.3
9 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.50z BC 10.0 15.0 17.0 15.0 14.3 85.0 75.0 65.0 70.0 73.8
10 Axiom + Goal /fb/ Alion 10 0z + 4.00z /fb/ 2.00z BC 15.0 18.0 13.0 15.0 15.3 80.0 85.0 70.0 65.0 75.0
Evaluation Date: February 17, 2017
% Poa Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 0.0
2 Alion + Goal 1.00z+4 .00z A 350 60.0 50.0 80.0 56.3
3 Alion + Goal 150z+4.00z A 50.0 70.0 90.0 80.0 72.5
4 Alion + Goal 2.00z + 4.0 oz A 55.0 85.0 80.0 75.0 73.8
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B 350 350 80.0 80.0 57.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 450 40.0 80.0 70.0 58.8
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 550 40.0 850 60.0 60.0
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.0 0z BC 70.0 80.0 75.0 85.0 77.5
9 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.50z BC 75.0 60.0 60.0 80.0 68.8
10 Axiom + Goal /fb/ Alion 100z + 4.00z /fb/ 2.00z BC 65.0 80.0 75.0 75.0 73.8
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Evaluation Date:

March 31, 2017

% Crop Injury % Volntr. Sprout Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 0.0 00
2 Alion + Goal 100z+4 .00z A 100 00 50 50 50 95.0 85.0 80.0 85.0 86.3
3 Alion + Goal 1.50z+4.00z A 150 10.0 150 10.0 125 95.0 95.0 95.0 90.0 93.8
4 Alion + Goal 2.00z+4.00z A 25.0 150 12.0 10.0 155 100.0 95.0 95.0 90.0 95.0
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 15.0 10.0 150 150 1338 90.0 90.0 90.0 85.0 88.8
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 350 350 40.0 40.0 37.5 95.0 90.0 95.0 90.0 92.5
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 60.0 40.0 65.0 60.0 56.3 95.0 100.0 100.0 95.0 97.5
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.0 0z BC 10.0 12.0 10.0 10.0 105 95.0 95.0 85.0 85.0 90.0
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 15.0 20.0 25.0 18.0 195 95.0 90.0 85.0 90.0 90.0
10 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 2.0 0z BC 25.0 30.0 30.0 25.0 27.5 95.0 95.0 90.0 95.0 93.8
Evaluation Date: March 31, 2017
% Poa Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.

1 uTC - - 00 00 00 00 00

2 Alion + Goal 1.00z+4 .00z A 350 50.0 45.0 40.0 425

3 Alion + Goal 1.50z+4.00z A 40.0 65.0 850 50.0 60.0

4 Alion + Goal 2.00z + 4.0 oz A 50.0 60.0 850 55.0 625

5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+2.00z B 40.0 25.0 70.0 55.0 47.5

6 Alion + Goal + metribuzin 75DF 150z+4.00z+200z B 450 30.0 80.0 50.0 51.3

7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 550 450 65.0 45.0 525

8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.00z BC 55.0 60.0 70.0 65.0 62.5

9 Axiom + Goal /fb/ Alion 10 0z +4.00z /fb/ 1.5 0z BC 60.0 50.0 55.0 60.0 56.3

10 Axiom + Goal /fb/ Alion 100z + 4.00z /fb/ 2.00z BC 55.0 70.0 55.0 55.0 58.8

55



Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1705

Trial ID: PAR1705
Crop: Brightstar SLT var. perennial ryegrass
Location:Doerfler Farms Inc., Aumsuville

Treatment DateA— September 29, 201@ — October 19, 2016; €January 20, 2017

% Crop Injury
Trt # Treatment Product / Acre 28-Oct 17-Nov  20-Jan 17-Feb 31-Mar
1 uTC - 0.0 0.0 0.0 0.0 0.0
2 Alion + Goal 1.00z+4 .00z 8.8 8.8 8.3 6.3 5.0
3 Alion + Goal 150z+4.00z 15.5 14.5 125 15.5 125
4 Alion + Goal 2.00z +4.0 oz 21.3 18.3 17.5 16.8 15.5
5 Alion + Goal + mtrbzn 75DF 1.00z+4 .00z+ 200z - 18.8 33.8 20.0 13.8
6 Alion + Goal + mtrbzn 75DF 150z +4.00z+ 200z - 26.3 61.3 50.0 37.5
7 Alion + Goal + mtrbzn 75DF 2.00z+4.00z+2.00z - 36.3 77.5 72.5 56.3
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.0 0z - 17.5 25.0 10.0 10.5
9 Axiom + Goal /fb/ Alion 100z+4.00z /fb/ 150z - 17.5 23.3 14.3 19.5
10 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 2.0 0z - 16.3 23.0 15.3 27.5
Perennial Ryegrass Crop Injury Response to Alion
PAR1705
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Efficacy and crop safety of Alion herbicide on established perennial ryegrass — PAR1705

Trial ID: PAR1705
Crop: Brightstar SLT var. perennial ryegrass
Location:Doerfler Farms Inc., Aumsuville

Treatment DateA— September 29, 201@ — October 19, 2016; €January 20, 2017

% Poa Control
Trt # Treatment Product / Acre 28-Oct 17-Nov  20-Jan 17-Feb 31-Mar
1 uTC - 0.0 0.0 0.0 0.0 0.0
2 Alion + Goal 1.00z+4 .00z 60.0 66.3 60.0 56.3 42.5
3 Alion + Goal 150z+4.00z 67.5 68.8 68.8 72.5 60.0
4 Alion + Goal 2.00z +4.0 0z 73.8 73.8 68.3 73.8 62.5
5 Alion + Goal + mtrbzn 75DF 1.00z+4 .00z+ 200z - 55.0 62.5 575 475
6 Alion + Goal + mtrbzn 75DF 150z +4.00z+ 200z - 57.5 66.3 58.8 51.3
7 Alion + Goal + mtrbzn 75DF 2.00z+4.00z+ 200z - 62.5 63.3 60.0 52.5
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.0 0z - 75.0 82.5 77.5 62.5
9 Axiom + Goal /fb/ Alion 100z+4.00z /fb/ 150z - 67.5 76.3 68.8 56.3
10 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 2.0 0z - 72.5 78.8 73.8 58.8
% Poa Control with Alion Treatments
PAR1705
m28-Oct m17-Nov m20-Jan = 17-Feb m31-Mar
100.0
90.0
80.0
§ 70.0
S 60.0
(@)
< 50.0
o
O 400
X
30.0
20.0
10.0
0.0

UTC Alion 1.0 Alion 1.5 4Alion 2.0 4Alion 1.0 +Alion 1.5 4Alion 2.0 + Axiom + Axiom + Axiom +
Goal + Goal /fb/ Goal /fb/ Goal /fb/
mtrbzn Alion 1.0 Alion 1.5 Alion 2.0

Goal Goal Goal Goal + Goal +
mtrbzn  mtrbzn
75DF 75DF

75DF
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Efficacy and crop safety of Alion herbicide on established orchardgrass — PAR1706

1 Pugh Seed Farm Inc, Shedd

1 Application da¢s: Preemergence- September 28, 201 @arly postemergence-
October 21, 2016Winter—January 16, 2017

1 Profitvarietyorchardgrassplantedspring 2014

1 Full straw load. Straw was not baled after harvest.

Description & Results

The purpose of this trial was to measure crop safety and weed control efficacyof Al
herbicide onestablished orchardgras$hree @plication timings (preemergence early post
emergence, winterand three ratesvere evaluated for crop injury angblunteer sprout
control. This site did not have a consistent enough populatiopaafspedes to evaluate
control.

This trial was a randomized complete block design. The treatment plots were 8 ft wide
by 25 ft long. Treatments were replicated four times. Applications were made withh a CO
backpack sprayer. Alion was applied at three rate3,0k, 1.5 0z, and 2.0 oz/acre at each of the
three applicaton timings. Thavinter Alion teatments were applied alone without tank mix
partners Whereas thgre-emergence Alion was applied in combination with Goal, and the
early postemergence treatmentsvere applied in combination with Goahd metribuzino
provide some burndown activity for early volunteer sprout control. The winter applicatibns o
Alion were preceded by an early pemmergerce application ofAxiom and Goallhe early post
emergence apiications of Alion + Goal + metribuzin were designed to deliver the same amount
of active ingredients of Goal and metribuzin as was applied in the Axiom + Goal application
prior to the winter Alion. This provides the opportunity to compare the indaziflahon) to
the flufenacet in the Axiom following the early pemiergence application timing.

Crop injury wasiot significantly different betweetthe pre-emergencereatments and
the untreated check 32 days after treatmermtiowever, 28 days after thea€y postemergence
treatments there weresignificant differences betweethe treatments and the untreated
check. At this time, all treatments resulted in acceptable crop safety and the injury ranged from
2.5%— 11.3%for all treatments. Furthermore, 28 ga after the EPOST treatments the Alion
and Axiom treatments were showing very similar amounts of crop injury. On Maltha20
treatments were still considered acceptable crop safety with injury ranging from-585/&%.

Only two treatments were measured at 15.0% injury or greater. These were the January
applications of Alion at 1.5 and 2.0 oz/acre.

At 32 days after the PRE Alion treatments, the volunteer sprout control was
unacceptable ranging from 63-872.5%. Vainteersproutcontrolthrough Novembed 7th
was only acceptable fdour of the six total EPOST treatments of Alion + Goal + metribuzin and
the Axiom + Goal treatments. The PRE treatments were not providing acceptable sprout control
at this time. By Febary 13", all of the EPOST Alion and Axiom treatments were providing
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acceptable sprout control ranging from 86-37.8% control. The Alion + Goal + metribuzin
treatments were not significantly different from the Axiom + Goal followed by Alion

treatments. Again, the PRE treatments were not providing acceptable sprout control. At the
March 20" evaluation, the sprout control had declined for all treatments leaving only the
January Alion treatments as acceptable sprout control ranging from 84888%.The EPOST
Alion + Goal + metribuzin treatments had declined in control below 80%. This decline was due
to the new germination of grass sprout, which may have been both orchardgrass and annual
ryegrass sprout.

Summary
This trial demonstrated that Alion applied at 1.0, 1.5 and 2.0 oz/acre in combination

with 4.0 oz/acre of Goal as a fall peenergence application to establishedchardgrass
resulted in acceptable crop safety. This trial also demonstrated acceptadpesafety with
both the earlypostemergenceilion atthe same three rates inombination with Goal at 4.0
oz/acre and metribuzin 75DF at 2.0 oz/acre as well as the Jatiomng of Alion atthese rates
following the earlypostemergence Axiom + Goal. The EP@3plication of Alion mixed with
Goal and metribuzin did not appear to result in any major differences in crop safety to that
observed in the industry standard Axiom + Goal treatment.

Overall volunteer sprout control was only acceptable for the JanAhoy treatments
that followed the EPOST Axiom + Goal. The PRE Alion treatments never achieved acceptable
control, which could have been a result of the full straw load scenario in this trial site. The full
straw load may have impeded the Alion from cogtply reaching the soil surface. This may
have also played a role in the EPOST treatments where the Goal and metrilayzimawe
provided foliar activity on sprout and the Alion could not completely reach the soil surface to
provide preemergent control. Whereas in January, an adequate amount of straw had
decomposed leaving more soil surface exposed for those Alion treatments to have more
success at reaching the soil surface for activation and effectiveness.

59



Efficacy and crop safety of Alion herbicide on established orchardgrass — PAR1706

Trial ID: PAR1706
Crop: Profit var. orchardgrass

Location:Pugh Seed Farm Inc., Shedd

Treatment DateA— September 28, 201@— October 21, 2016; €January 16, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 UTC - -
2 102, 203, 309, 406 Alion 1.00z+4 .00z A
3 103, 201, 304, 405 Alion 1.50z+4.00z A
4 104, 205, 301, 410 Alion 2.00z +4.0 0z A
5 105, 207, 306, 403 Alion + Goal + metribuzin 1.00z+4.00z+250z B
6 106, 209, 305, 401 Alion + Goal + metribuzin 150z+4.00z+ 250z B
7 107, 208, 302, 408 Alion + Goal + metribuzin 200z+4.00z+2502 B
8 108, 202, 303, 409 Axiom + Goal /fb/ Alion 13.0 0z + 4.0 0oz /fb/ 1.0 0 BC
9 109, 210, 308, 402 Axiom +Goal /fb/ Alion 13.00z +4.00z /fb/ 1.5 0 BC
10 110, 204, 310, 407 Axiom + Goal /fb/ Alion 13.0 0z + 4.0 oz /fb/ 2.0 0 BC
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APPLICATION DATA

Project ID: PAR1706 Efficacy and crop safety of Alion herbicide on Orchardgrass

Cooperator:  Pugh Seed Farm, Inc.

Location: Ellen's, Shedd

Treatment by: S. Salisbury Application No.: A
Plot size: 8'x25' Trial size: 90'x100' Replicaitons: 4
Date: 9/28/2016 Time: 2:48 p.m. - 3:14 p.m.

Crop

Crop: Orchardgrass Variety:  Profit

Seeding Date: Spring 2014 Row spacing:

Stage of Growth at Application: Fall regrowth

Foliage condition at Application: Dry

Soil

Soil type: Woodburn silt loam pH: 6.3 %O0OM: 3.9
Soil Texture: Sand %: 6.0 Clay %: 26.0 Silt %: 68.0

Surface moisture: Dry Surface condition:  Dry

Residue management: Full straw load

Tillage practice: Established orchardgrass

Sprayer

Type: CO2 Backpack Handheld 8 bm Nozzle: XR8004 Pressure: 30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 70 F %Relative humidity: wind: 6 mph
Soil temp: 70 F %Cloud cover: 0%  Wind direction:
Pest

Name and stage of development at treatment time:
No volunteer crop sprout.

No poa sprout.

Other Notes
Orchardgrass stand looks good and uniform. Grass is healthy and vigorous.

Full straw load was dry as was the soil surface under straw.
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APPLICATION DATA

Project ID: PAR1706 Efficacy and crop safety of Alion herbicide on Orchardgrass
Cooperator:  Pugh Seed Farm, Inc.

Location: Ellen's, Shedd

Treatment by: S. Salisbury Application No.: B
Plot size: 8'x25' Trial size: 90'x100' Replicaitons: 4
Date: 10/21/2016 Time: 3:37 - 4:05 p.m.

Crop

Crop: Orchardgrass Variety:  Profit

Seeding Date: Spring 2014 Row spacing:

Stage of Growth at Application: Fall regrowth

Foliage condition at Application: Dry

Soil

Soil type: Woodburn silt loam pH: 6.3 %O0M: 3.9
Soil Texture: Sand %: 6.0 Clay %: 26.0 Silt %: 68.0

Surface moisture: Moist Surface condition:  Moist

Residue management:

Full straw load

Tillage practice:

Established orchardgrass

Sprayer
Type:

CO2 Backpack Handheld 8 bm Nozzle:

Spray volume (gpa): 20 gpa

XR8004 Pressure: 30 psi

Spray catrrier: water

Weather

Air temp: 61 F

Soil temp:

Pest

%Relative humidity: wind:

4 mph

%Cloud cover: 50%

Name and stage of development at treatment time:
Volunteer crop sprout was a tall 1-leaf.

Wind direction:

SW

No poa sprout.

Other Notes

The straw layer was moist and the soil was moist under the straw.

62



APPLICATION DATA

Project ID: PAR1706 Efficacy and crop safety of Alion herbicide on Orchardgrass

Cooperator:  Pugh Seed Farm, Inc.

Location: Ellen's, Shedd

Treatment by: S. Salisbury Application No.: C
Plot size: 8'x25' Trial size: 90'x100' Replicaitons: 4
Date: 1/16/2017 Time: 3:50 - 4:15 p.m.

Crop

Crop: Orchardgrass Variety:  Profit

Seeding Date: Spring 2014 Row spacing:

Stage of Growth at Application: Fall regrowth

Foliage condition at Application: Dry

Soil

Soil type: Woodburn silt loam pH: 6.3 %O0M: 3.9
Soil Texture: Sand %: 6.0 Clay %: 26.0 Silt %: 68.0

Surface moisture: Moist Surface condition:  Moist and thawing
Residue management: Full straw load

Tillage practice: Established orchardgrass

Sprayer

Type: CO2 Backpack Handheld 8 bm Nozzle: XR8004 Pressure: 30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 37F %Relative humidity: 38% Wind: 2.0 mph
Soil temp: 34 F %Cloud cover: 30% Wind direction:
Pest

Name and stage of development at treatment time:
No poa sprout

Other Notes
Typical winter growth and necrosis.

Overal, crop looks good.
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Efficacy and crop safety of Alion herbicide on established orchardgrass — PAR1706

Trial ID: PAR1706

Crop: Profit var. orchardgrass

Location:Pugh Seed Farm Inc., Shedd
Treatment DateA— September 28, 201@ — October 21, 2016; €January 16, 2017

Evaluation Date: October 31, 2016 (32 DAT 'A')

% Crop Injury

% Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 00 00 20 00 05 70.0 65.0 60.0 60.0 63.8
3 Alion + Goal 150z+4.00z A 00 20 00 30 13 75.0 70.0 70.0 75.0 725
4 Alion + Goal 200z+4.00z A 50 00 50 20 30 80.0 70.0 75.0 65.0 72.5
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B - - - - - - - - - -

6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B - - - - - - - - - -
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B - - - - - - - - - -
8 Axiom + Goal /fb/ Alion 13.00z +4.0 0z /fb/ 1.00zBC - - - - - - - - - -
9 Axiom + Goal /fb/ Alion 13.00z+4.00z /fb/ 1.50zBC - - - - - - - - - -
10 Axiom + Goal /fb/ Alion 13.00z + 4.0 0z /fb/ 2.00zBC - - - - - - - - - -
Evaluation Date: November 17, 2016 (28 DAT 'B')
% Crop Injury % Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. RL R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 0.0 00 00 00 00 0.0
2 Alion + Goal 100z+4 .00z A 00 00 50 50 25 65.0 65.0 60.0 60.0 62.5
3 Alion + Goal 150z +4.00z A 00 50 00 50 25 75.0 65.0 60.0 70.0 67.5
4 Alion + Goal 2.00z+4.00z A 100 00 100 50 6.3 75.0 70.0 70.0 60.0 68.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 100 50 00 00 38 80.0 80.0 850 85.0 825
6 Alion + Goal + metribuzin 75DF 150z+400z+250z B 100 100 50 100 88 80.0 80.0 85.0 80.0 81.3
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 120 13.0 10.0 50 10.0 85.0 80.0 85.0 70.0 80.0
8 Axiom + Goal /fb/ Alion 13.00z+4.0 0z /fb/ 1.0 0zBC 10.0 10.0 10.0 10.0 10.0 85.0 80.0 75.0 75.0 78.8
9 Axiom + Goal /fb/ Alion 13.00z +4.00z /fb/ 1.50zBC 10.0 10.0 10.0 150 11.3 85.0 80.0 70.0 90.0 81.3
10 Axiom + Goal /fb/ Alion 13.00z + 4.0 0z /fb/ 2.00zBC 10.0 100 7.0 100 9.3 85.0 75.0 80.0 65.0 76.3

Evaluation Date: February 13, 2017
% Crop Injury % Volntr. Sprout Control

Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 30 50 50 30 40 70.0 70.0 65.0 70.0 68.8
3 Alion + Goal 150z+4.00z A 5.0 10.0 10.0 10.0 8.8 80.0 75.0 70.0 850 77.5
4 Alion + Goal 200z+4.00z A 80 20 50 100 6.3 80.0 70.0 82.0 65.0 74.3
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 100 100 30 50 7.0 85.0 80.0 90.0 90.0 86.3
6 Alion + Goal + metribuzin 75DF 150z+4.00z+250z B 100 100 100 50 88 95.0 85.0 95.0 90.0 91.3
7 Alion + Goal + metribuzin 75DF 200z+4.00z+250z B 150 150 10.0 10.0 125 95.0 85.0 87.0 98.0 91.3
8 Axiom + Goal /fb/ Alion 13.00z + 4.0 0z /fb/ 1.00zBC 10.0 15.0 10.0 13.0 12.0 98.0 90.0 100.0 85.0 93.3
9 Axiom + Goal /fb/ Alion 13.00z+4.00z /fb/ 1.50zBC 10.0 10.0 7.0 10.0 9.3 100.0 85.0 95.0 98.0 94.5
10 Axiom + Goal /fb/ Alion 13.00z+4.0 0z /fb/ 2.0 0zBC 13.0 150 5.0 15.0 12.0 100.0 85.0 90.0 93.0 92.0
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Evaluation Date: March 20, 2017

% Crop Injury % Volntr. Sprout Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion + Goal 1.00z+4 .00z A 30 50 100 50 538 60.0 65.0 70.0 60.0 63.8
3 Alion + Goal 150z+4.00z A 100 50 50 100 75 70.0 65.0 60.0 75.0 67.5
4 Alion + Goal 2.00z+4.00z A 120 50 50 100 8.0 65.0 60.0 75.0 65.0 66.3
5 Alion + Goal + metribuzin 75DF 100z+4.00z+250z B 13.0 80 00 30 6.0 80.0 70.0 80.0 85.0 78.8
6 Alion + Goal + metribuzin 75DF 150z+400z+250z B 130 180 50 100 115 85.0 65.0 85.0 82.0 79.3
7 Alion + Goal + metribuzin 75DF 200z+400z+250z B 150 17.0 50 15.0 13.0 70.0 75.0 80.0 80.0 76.3
8 Axiom + Goal /fb/ Alion 13.00z +4.0 0z /fb/ 1.0 0zBC 10.0 10.0 10.0 10.0 10.0 90.0 85.0 95.0 85.0 88.8
9 Axiom + Goal /fb/ Alion 13.00z +4.0 0z /fb/ 1.5 0zBC 15.0 25.0 10.0 10.0 15.0 90.0 75.0 88.0 85.0 84.5
10 Axiom + Goal /fb/ Alion 13.00z +4.0 0z /fb/ 2.0 0zBC 18.0 20.0 15.0 10.0 15.8 95.0 90.0 83.0 80.0 88.3
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Efficacy and crop safety of Alion herbicide on established fine fescue — PAR1707

1 lokaFarms, Silverton

1 Application da¢s: Preemergence- October 3, 2016Early postemergence- October
23, 2016 Winter—January 19, 2017

1 Shademaster Il variety creeping red fine fesqulantedspring 2014

1 Straw was open field burned after harvest

Description & Results

The purpose of this trial was to measure crop safety and weed control efficacy of Alion
herbicide onestablished fine fescuéhree @plication timings (preemergence early post
emergence, winterand three ratesvere evaluated for p injury andvolunteer sprout
control. This site did not have a consistent enough populatiopaafspecies to evaluate
control. This variety of creeping red fine fescue is not as hardy as other varieties. This varietal
knowledge combined with the lataiexmer open field burn date created a good scenario for
testing the crop safety factor of Alion herbicide on fine fescue.

This trial was a randomized complete block design. The treatment plots were 8 ft wide
by 25 ft long. Treatments were replicated fdunes. Applications were made with a £0
backpack sprayer. Alion was applied at three rates, 1.0 0z, 1.5 oz, and 2.0 oz/acre at each of the
three applicaton timings. Both the premergence and thavinter Alion reatments were
applied alone with no tank mripartners Theearly postemergence treatments were applied in
combination with Goadnd metribuzirto provide some burndown activity for early volunteer
sprout control. The winter applicationdg élion were preceded by an early pesnergerce
applicationof Axiom and Goallhe early posemergence applications of Alion + Goal +
metribuzin were designed to deliver the same amount of active ingredients of Goal and
metribuzin as was applied in the Axiom + Goal application prior to the winter Alion. This
provides the opportunity to compare the indaziflam (Alion) to the flufenacet in the Axiom
following the early posemergence application timing.

Crop injurywasnot significantly different betweeithe treatments and the untreatd
check at all evaluationades during this trialOn November 1%, 45 days after PRE and 25 days
after the EPOST treatments, there were crop injury differences between treatments, and the
injury ranged from 3.8-13.8%. The PRE treatments had significantly lower injury than the
EROST treatments. Furthermore, there was no significant differences between the EPOST Alion
+ Goal + metribuzin and the Axiom + Goal treatments. As of Januamnirgediately
preceding the January Alion treatment application, the greatest crop injury Wwssreed in the
EPOST Axiom + Goal and Alion 2.0 oz/acre + Goal + metribuzin ranging fret83.8%.
Twenty-eight days after the January treatments only the January Alion treatments remained at
elevated crop injury levels, 19-33.8%. All other treatents appeared to be at acceptable
levels of crop injury. As of March'22he January Alion treatments remained at unacceptable
crop injury levels that would likely cause a reduction in seed yield. Injury ranged from 20.8

66



38.8% demonstrating a directlationship to the Alion rate with the 2.0 oz/acre rate resulting in
the greatest injury. All other treatments were considered to have acceptable crop safety.

Volunteer crop sprout control was excellent for all treatments. Sprout control on
November 1% ranged from 87.5-98.0% and there was no change in crop sprout throughout
the trial. Therefore, there was no further evaluations made after November.

Summary
This trial demonstrated that Alion applied at 1.0, 1.5 and 2.0 oz/acre as a fall pre

emergance application to establishexteeping red fine fescueesulted in acceptable crop
safety. This trial also demonstrated acceptatiep safety with the earipostemergenceilion
at the same three rates inombination with Goal at 4.0 oz/acre and metribuzZi5DF at 2.0
oz/acre The January Alion treatments following the EPOST Axiom + Goal resulted in
unacceptable crop safety and seed yield would likely be reduced

It is worth specifically noting that both the PRE treatments of Alion and EPOST
treatments of Aion + Goal + metribuzin resulted in adequate crop safety on a creeping red fine
fescue variety that is considered not as hardy as industry standards. Additionally, this site was
open field burned late in the season which created a presumably veast senario for this
fine fescue crop. Thus, allowing this trial to evaluate the crop safety of Alion treatments in a
challenging environment for fine fescue.
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Efficacy and crop safety of Alion herbicide on established fine fescue — PAR1707

Tral ID: PAR1707

Crop: Shademaster Il var. creeping red fine fescue

Location:loka Farms Inc., Silverton

Treatment DateA— October 3, 2016B— October 23, 2016; €January 19, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 UTC - -
2 102, 203, 309, 406 Alion 1.0 0z A
3 103, 201, 304, 405 Alion 1.50z A
4 104, 205, 301, 410 Alion 2.00z A
5 105, 207, 306, 403 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200 B
6 106, 209, 305, 401 Alion + Goal + metribuzin 75DF 1.50z+4.00z+2.00z B
7 107, 208, 302, 408 Alion + Goal + metribuzin 75DF 200z+400z+200: B
8 108, 202, 303, 409 Axiom + Goal /fb/ Alion 100z +4.00z /fb/1.00: BC
9 109, 210, 308, 402 Axiom + Goal /fb/ Alion 100z+4.00z/fb/1.50. BC

10 110, 204, 310, 407 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 2.0 0. BC




APPLICATION DATA

Project ID: PAR1707 Efficacy and crop safety of Alion herbicide on Fine Fescue

Cooperator:  loka Farms, Inc.

Location: Waldo Hills Rd., Sublimity

Treatment by: S. Salisbury Application No.: A
Plot size: 8'x25' Trial size: 90'x100' Replicaitons: 4
Date: 10/3/2016 Time: 3:51 p.m. - 4:08 p.m.

Crop

Crop: Fine Fescue, Creeping Red Variety: Shademaster |l

Seeding Date: Fall 2014 Row spacing:

Stage of Growth at Application: Post field burn crop sprout

Foliage condition at Application: Damp

Soil

Soil type: Jory sily clay loam pH: 6.5 %O0OM: 7.8
Soil Texture: Sand %: 15.0 Clay %: 40.0 Silt %: 45.0

Surface moisture: Damp Surface condition:  Damp

Residue management: Field burned

Tillage practice: Established fine fesci

Sprayer

Type: CO2 Backpack Handheld 8 bm Nozzle: XR8004 Pressure: 30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 57F %Relative humidity: wind: 2 mph
Soil temp: 56 F %Cloud cover: 100% Wind direction: SW
Pest

Name and stage of development at treatment time:
No volunteer crop sprout.

No poa sprout.

Other Notes

This was a late field burn. This variety is a weaker variety. Great combination for herbicide crop safet'

Crop is showing 1-leaf regrowth after burning. This is NOT a volunteer sprout.
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APPLICATION DATA

Project ID: PAR1707 Efficacy and crop safety of Alion herbicide on Fine Fescue

Cooperator: loka Farms, Inc.

Location: Waldo Hills Rd., Sublimity

Treatment by: S. Salisbury Application No.: B
Plot size: 8'x25' Trial size: 90'x100' Replicaitons: 4
Date: 10/23/2016 Time: 1:15 - 1:36 p.m.

Crop

Crop: Fine Fescue, Creeping Red Variety: Shademaster IlI

Seeding Date: Fall 2014 Row spacing:

Stage of Growth at Application: Fall regrowth

Foliage condition at Application: Dry

Soil

Soil type: Jory sily clay loam pH: 6.5 %O0M: 7.8
Soil Texture: Sand %: 15.0 Clay %: 40.0 Silt %: 45.0

Surface moisture: Moist Surface condition:  Moist

Residue management: Field burned

Tillage practice: Established fine fesci

Sprayer

Type: CO2 Backpack Handheld 8 bm Nozzle: XR8004 Pressure: 30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 61 F %Relative humidity: 55%  Wind: 4 mph
Soil temp: %Cloud cover: 30% Wind direction:
Pest

Name and stage of development at treatment time:
Volunteer crop sprout was 1 and 2-leaf, but not much present due to burning.

Fine fescue daughter plants were 4-leaf to 1-tiller.

No poa sprout.

Other Notes
The fine fescue had a fair amount of regrowth after the late burn date.

70



APPLICATION DATA

Project ID: PAR1707 Efficacy and crop safety of Alion herbicide on Fine Fescue

Cooperator: loka Farms, Inc.

Location: Waldo Hills Rd., Sublimity

Treatment by: S. Salisbury Application No.: C
Plot size: 8'x25' Trial size: 90'x100' Replicaitons: 4
Date: 1/19/2017 Time: 4:10 - 4:29 p.m.

Crop

Crop: Fine Fescue, Creeping Red Variety: Shademaster IlI

Seeding Date: Fall 2014 Row spacing:

Stage of Growth at Application: Winter vegetative growth

Foliage condition at Application: Dry

Soil

Soil type: Jory sily clay loam pH: 6.5 %O0M: 7.8
Soil Texture: Sand %: 15.0 Clay %: 40.0 Silt %: 45.0

Surface moisture: Moist Surface condition:  Moist

Residue management: Field burned

Tillage practice: Established fine fesci

Sprayer

Type: CO2 Backpack Handheld 8 bm Nozzle: XR8004 Pressure: 30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 47.7 F %Relative humidity:  44.7% Wind: 6.4 mph
Soil temp: 43 F %Cloud cover: 70%  Wind direction:
Pest

Name and stage of development at treatment time:
Poa in UTC is 1-leaf to multiple tillers.

Volunteer sprout is 3-leaf. There is very little amount of sprout.

Other Notes
Crop looks ok. There is normal winter necrosis on leaf tips in the UTC.
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Efficacy and crop safety of Alion herbicide on established fine fescue — PAR1707

Trial ID: PAR1707

Crop: Shademaster Il var. creeping red fine fescue
Location:loka Farms Inc., Silverton
Treatment DateA— October 3, 2016B—October 23, 2016; €January 19, 2017

Evaluation Date: November 17, 2016 (45 DAT 'A’, 25 DAT 'B')

% Crop Injury % Volntr. Sprout Control
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG. R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00 00 00 00 00 00
2 Alion 1.0 0z A 50 00 50 50 38 95.0 90.0 95.0 95.0 93.8
3 Alion 150z A 50 00 100 50 5.0 98.0 90.0 95.0 95.0 94.5
4 Alion 2.0 0z A 150 50 50 50 75 98.0 98.0 98.0 98.0 98.0
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+200z B 150 100 10.0 15 125 90.0 90 80.0 90.0 87.5
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 200 100 100 10 125 95.0 90 85.0 95.0 913
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 15.0 15.0 10.0 15 138 95.0 95 950 850 925
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/1.00z BC 150 7.0 150 12 123 95.0 90 90.0 90.0 91.3
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 15.0 10.0 120 15 13.0 95.0 95 95.0 90.0 93.8
10 Axiom + Goal /fb/ Alion 100z +4.00z /fb/2.00z BC 150 15.0 100 10 125 95.0 90 85.0 850 88.8
Evaluation Date: January 19, 2017
% Crop Injury
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 0.0
2 Alion 1.00z A 20 20 30 100 43
3 Alion 150z A 50 7.0 150 100 9.3
4 Alion 2.0 0z A 150 50 150 100 11.3
5 Alion + Goal + metribuzin 75DF 1.00z+4.00z+2.00z B 100 30 70 50 6.3
6 Alion + Goal + metribuzin 75DF 150z+4.00z+200z B 150 150 10.0 100 125
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 150 20.0 150 20.0 175
8 Axiom + Goal /fb/ Alion 10 0z + 4.0 0z /fb/ 1.00z BC 20.0 10.0 20.0 20.0 17.5
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 20.0 15.0 18.0 25.0 19.5
10 Axiom + Goal /fb/ Alion 100z + 4.00z /fb/ 2.00z BC 25.0 30.0 15.0 25.0 23.8
Evaluation Date: February 17, 2017 (28 DAT 'C')
% Crop Injury
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 00 00 00 00 00
2 Alion 1.0 0z A 00 100 50 30 45
3 Alion 150z A 30 70 20 20 35
4 Alion 2.0 0z A 80 15.0 13.0 50 103
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 50 30 50 7.0 50
6 Alion + Goal + metribuzin 75DF 150z+4.00z+2.00z B 70 50 100 3.0 6.3
7 Alion + Goal + metribuzin 75DF 200z+4.00z+200z B 50 10.0 10.0 80 83
8 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.0 0z BC 15.0 20.0 25.0 20.0 20.0
9 Axiom + Goal /fb/ Alion 100z +4.00z /fb/ 1.50z BC 20.0 20.0 15.0 22.0 19.3
10 Axiom + Goal /fb/ Alion 100z +4.00z /fb/2.00z BC 25.0 25.0 20.0 25.0 23.8

72



Evaluation Date: March 23, 2017

% Crop Injury
Trt. Product Product / Acre Timing R1 R2 R3 R4 AVG.
1 uTC - - 0.0 00 00 00 0.0
2 Alion 1.0 oz A 50 50 00 50 38
3 Alion 150z A 70 50 100 50 6.8
4 Alion 2.0 oz A 10.0 10.0 10.0 5.0 8.8
5 Alion + Goal + metribuzin 75DF 100z+4.00z+200z B 80 0.0 100 50 58
6 Alion + Goal + metribuzin 75DF 150z+400z+200z B 120 50 100 50 8.0
7 Alion + Goal + metribuzin 75DF 200z+400z+200z B 10.0 10.0 10.0 150 11.3
8 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.0 0z BC 20.0 20.0 25.0 18.0 20.8
9 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 1.5 0z BC 30.0 20.0 20.0 30.0 25.0
10 Axiom + Goal /fb/ Alion 100z + 4.0 0z /fb/ 2.0 0z BC 35.0 50.0 30.0 40.0 38.8
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EPTC Herbicide Trial

EPTC (Eptam) is ailsapplied preemergent herbicide thaprovides weed control of
both grass and broadleaf weeds. This active ingredient has been used in commercial agriculture
for many years in several different applications and srdfowever, it is not registered for use
in grasses grown for seed. This tras conducted to evaluate three different formulations of
EPTC on carbon planted perennial ryegrass. Treatments included the combination of diuron +
Kerb SCso thatcomparisons could be made to traarrent registered application on carbon
plantings. Bth crop safety anghoacontrol were evaluated.

Acceptablgpoacontrol was achieved with only the registered diuron + Kerb treatment
and one of the EPTC treatments. However, of these two treatments only the diuron + Kerb
resulted in acceptable crop safetyrhere was acceptable crop safety for two of the three
experimental forms of EPTC at the lower product rates. The dry formulation of EPTC resulted in
unacceptable crop safety. This dry formulation is challenged by uniformity of application as
well as he risk of movement and congregation due to surface water. It is worth noting that this
trial was carborplanted relatively late in the fall and followed by very wet and cooler
conditions that could have hindered the crop growth and development thus elateg the
crop injury observed in the study.
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Efficacy and crop safety of EPTC formulations applied to fall carbon-planted
perennial ryegrass — PAR1708

Coleman Ag Inc, Gervais

Application date: November 4, 2016

Pro Sport 4 variety perennial rgeass planted November 4, 2016.
Traditional carborplanting with 1.0 inch carbon band.

= = =4 2

Discussion & Results

The purpose of this research was to evaluate the performamokecrop safety of EPTC
formulations applied to carboplanted perennial ryegraggown for seed. The target pest for
performance evaluation was annual bluegrgssa annud. The triakite waslocated on a
Woodburn silt loam soil on Keene road southwest of Woodburn in Marion County. Coleman Ag
was the grower cooperator.

The trial wasa randomized complete block design with four replications. There were
eighttreatments including an untreatedheck. Altreatments were applied immediately
(within two hours) after carboiplanting on November 4, 2016. Carbplanting was done by
applyingthe fertilizercarbon blend of 8.8-0-6.36 Carbon in a 1-ihich band directly over the
seed rows spaced 10.0 inches apart. The fertiizebon blend weighed 9.5 Ibs/gallon and was
applied at 50 gallons per acre. This blend applied as described all6Agper acre equates to
302 Ibs of carbon per acre applied. Three hundred pounds per acre is the industry standard
recommendation for carbon planting.

Measurable rainfall began within 18 hours after application. The Agrimet* weather
station in Aurora©OR (approximately 15 miles from trial site) recorded 1.25 inches on
November 5, 2016. The seedbed was properly prepared for cgrtaoning and weed free.

The soil was adequately moist at time of application.

Treatments were evaluated f@annual blugrasscontrol andcropinjury on four
occasionghroughout the trial (December 2, December, 2Farch 1,and April 1}. It was noted
that due to the relatively late planting date, the crop was slow to emerge and develop as a
result of the wet and cool contitbns experienced pogplanting. The fall and winter conditions
were wetter than normal, which lead to challenging field conditions for a seedling crop.

At 28 days after treatment applications, there were significant difference between
treatments and tle UTC for both crop injury and poa control. Treatments 7 and 8,-GO8N
dry formulations, had significantly more injury than all the other treatments at 35.0 and 40.0%,
respectively. GWRB086 at 5.0 pts/acre resulted in less injury than both dry formafat
treatments, but it was also significantly more injury (26.3%) than the other liquid form
treatments. The diuron + Kerb, treatment 2, had the lowest crop injury, 10.5%.

Poa control at 28 DAT was acceptable for all treatmen wiintrol ranging from 86.3 to
96.5%. Treatment 2, diuron + Kerb, had the best poa control at 96.5%. Both treatments 8 and 6
were above 90% control and not statistically different from treatment 2. Both liquid

* Agrimet Cooperative Agricultural Weather Network. United States Bureau of Reclamation.
https://www.usbr.gov/pn/agrimet/wxdata.html
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formulations, GWNLO171 and GWM086, at tle lower rates (3.5 pts/acre) resulted in the least
amount of poa control, but were still acceptable at 86.3% control.

Three weeks later, approximately 8 weeks after treatment, there was no substantial
change in crop injury or poa control from the 28 De@luation. The general trend was a slight
reduction in crop injury, which can be explained by the slight growth and development of the
ryegrass during this time. Likewise, there were no substantial changes in poa control in this
time. The diuron + Kbrtreatment continued to show 95% control. Treatment 6, G086 at
the 5.0 pts rate, was still controlling poa at 90%. The other treatments were still above 80%
and considered acceptable.

On March 1, 2017, the PRG was & fllers in size, and the poaas noted as being
tillered plants At this time, here were significant differences in both crop injury and poa
control between treatments and the UT@rop injury was still considered unacceptable for
treatments 4, 6, 7, and 8 with levels ranging fraim0-37.0%. Both GWHR087 dry formulation
rates, had the greatest amount of injury of 35.5% and 37.0%, respectively. Also, both GWN
10171 and GWM086 at the 5.0 pts/acre rates had crop injury levels of 31.8% and 27.0%,
respectively. GWNO0171 and GWH086 at the lower 3.5 pts/acre rate had elevated crop
injury, but still acceptable. Additionally, both of these 3.5 pts/acre treatments were not
significantly different than the industry standard diuron + Kerb.

As of March 1, only the diuron + Kerb arfabth rates of GWNLO171 provided
acceptable poa control. Diuron + Kerb provided the greatest control (92.5%) followed by both
3.5 pts and 5.0 pts/acre rates of GWN 10171, 87.8% and 86.3%, respectively. Furthermore,
these three treatments were not statisally different from each other. All other treatments
resulted in unacceptable levels of poa control.

The final evaluation date was April 11, 2017. The poa was well established and multi
tillered. There were no new poa sprouts observed. Crop injay moted as missing plants or
rows and stunted growth as compared to UTC. GIBN71 at 5.0 pts/acre and both dry
formulation treatments, 7 and 8, were found to have unacceptable crop injury at 25.0%, 43.8%
and 65.0%, respectively. The dry formulations treglgreatest level of crop injury. The other
four treatments were considered acceptable crop safety; however, &08% at 5.0 pts/acre
was approaching unacceptable level of injury. This data suggests that the 5.0 pts/acre rates of
both GWN10171 and GWR086 may be too much herbicide for adequate crop safety.
However, the 5.0 pts/acre rate of G086 as well as the 3.5 pts/acre rate of both liquid
formulations were not statistically different from the industry standard diuron + Kerb.

As for poa contrbon April 11, 2017, only GWN)171 at 5.0 pts/acre and the diuron +
Kerb provided acceptable control at 81%. All other treatments were less than 80% control of
poa. The least amount of control was found in the dry formulation treatments. It is likely that
due to the excessive crop injury and suspected granular product movement with surface water
that the poa was able to flourish in these treatment plots.
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Summary
These trial results indicate that of the tested treatments applied to canlanted

perennial ryegrass grown for seed immediately after planting, that acceptable annual bluegrass
control was achieved with diuron + Kerb and G\MXNL71 at 5.0 pts/acre. Hower, only the

diuron + Kerb resulted in acceptable crop safety as of April. Both the-BYRL and GWN

3086 at 3.5 pts/acre resulted in acceptable crop safety. The higher rate, 5.0 pts/acre, of GWN
3086 was elevated but still considered acceptable. Howether5.0 pts/acre rate of GWN

10171 resulted in unacceptable crop safety.

When considering both crop safety and annual bluegrass control, this trial indicated that
only the diuron + Kerb was an acceptable treatment for applications immediately fofowin
carbonplanting of perennial ryegrass grown for seed. The GMN/1 at 5.0 pts/acre was as
good as diuron + Kerb with regard to poa control, but the crop injury (25%) would likely cause a
seed yield reduction. It may be worth considering a lower raté.0fpts/acre to improve the
crop safety while hopefully retaining the acceptable poa control.

As for the dry formulation, it appears that acceptable crop safety may be difficult to
achieve. Two factors influencing crop safety were the possible laakifofmity of application
and that the granular material seemed to move and concentrate where surface water pooled.
Furthermore, due to these factors it will be difficult to uniformly control annual bluegrass.
However, an earlier planting timing and/or bet fall field conditions may have different results
for the dry formulation.

It is worth noting, that planting occurred on Novembédra@nd wetter than normal
conditions ensued. Wet and cool conditions through the remaining fall season and through
winter made it challenging for the perennial ryegrass to establish. Thus, potentially resulting in
elevated crop injury levels more so than what may occur if the planting occurred in October
under better conditions. An earlier planting date would have providedmer soil
temperatures, longer day length and slightly drier conditions, which would have promoted
vigorous growth by grass seedlings.
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Efficacy / crop safety of EPTC formulations applied to fall carbon-planted perennial ryegrass

Trial ID: PAR1708

Qrop: Pro Sport 4 var. perennial ryegrass

Location:Coleman Ag Inc, Gervais

Treatment DateNovember 4, 2016 (immediately after carbon planting)

Trt. # Product Product / Acre Timing
1 uTC - -
2 Diuron 80DF + Kerb St 2.0 Ilbs +10.0 fl oz A
3 GWN10171 3.5 pts A
4 GWN10171 5.0 pts A
5 GWN3086 3.5 pts A
6 GWN3086 5.0 pts A
7 GWN3087 15.3 Ibs A
8 GWN3087 21.875 Ibs A

78



APPLICATION DATA

Project ID: PAR1708 Efficacy / crop safety of EPTC forms on carbon planted perennial rye
Cooperator: Coleman Ag

Location: Keene Road, Gervais

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x25' Trial size:90'x100' Replicaitons: 4
Date: 11/4/2016 Time:  5:30- 6:58 p.m.

Crop

Crop: Perennial Ryegrass Variety: Pro Sport 4

Seeding Date4-Nov-16 Row spacing: 10"

Stage of Growth at Application:  Just planted with protective carbon ba
Foliage condition at Application: No foliage - Just seeded

Soil

Soil type: Woodburn silt loam pH: %OM:

Soil Texture:  Sand %: Clay %: Silt %:

Surface moisture: Moist Surface condition: Moist

Residue management: Tilled - Clean seed bed

Tillage practice: Conventional tillage seed bed

Sprayer

Type: CO2 Backpack Handheld 8 bmNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 59 F %Relative humidit wind:  Calm
Soil temp: 58 F %Cloud cover: 0%  Wind direction: -
Pest

Name and stage of development at treatment time:
Seed bed was absolutely clean of any weeds.

Other Notes
Treatments were sprayed within 2 hours of carbon planting. Soil was moist. Seed bed was t

fine and firm. The planter was covering seed with soil. Carbon bands were uniform coverir

seed row. Carbon applied at 302 Ibs Carbon per acre in a fertilizer blend, 5-3.8-0-6.36Carboil

Rain was forecasted at 100% chance to begin within 18 hours. (Confirmed: rained approxim

1.25 inches on 11/5/16 according to Agrimet station in Aurora, OR.) 79




Efficacy / crop safety of EPTC formulations applied to fall carbon-planted perennial ryegrass

Trial ID: PAR1708
Crop: PrdSport 4 var. perennial ryegrass
Location:Coleman Ag Inc, Gervais

Treatment DateNovember 4, 2016 (immediately after carbon planting)

Evaluation date: December 2, 2016 (28 DAT)

Crop Poa
Trt. Product Product / Acre Timing Injury%  Control %
1 uTC - - 0.0 0.0
2 Diuron 80DF + Kerb SC 2.0lbs + 10.0floz A 10.5 96.5
3 GWN-10171 3.5 pts A 13.8 86.3
4 GWN-10171 5.0 pts A 26.3 87.5
5 GWN-3086 3.5 pts A 15.5 86.3
6 GWN-3086 5.0 pts A 18.3 91.3
7 GWN-3087 15.3 Ibs A 35.0 88.3
8 GWN-3087 21.875 Ibs A 40.0 92.5
Evaluation date: December 27, 2016 (53 DAT)
Crop Poa
Trt. Product Product / Acre Timing Injury%  Control %

1 uTC - - 0.0 0.0
2 Diuron 80DF + Kerb SC 2.0lbs + 10.0floz A 8.0 95.0
3 GWN-10171 3.5 pts A 13.8 84.5
4 GWN-10171 5.0 pts A 21.3 88.8
5 GWN-3086 3.5 pts A 13.8 84.5
6 GWN-3086 5.0 pts A 17.0 90.0
7 GWN-3087 15.3 Ibs A 33.8 89.5
8 GWN-3087 21.875 lbs A 32.5 88.0
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Efficacy / crop safety of EPTC formulations applied to fall carbon-planted perennial ryegrass

Trial ID: PAR1708

Crop: Pro Sport 4 var. perennial ryegrass

Location:Coleman Ag Inc, Gervais

Treatment DateNovember 4, 2016 (immediately after carbon planting)

Evaluation date: March 1, 2017

Crop Poa
Trt. Product Product / Acre Timing Injury % Control %
1 uTC - - 0.0 0.0
2 Diuron 80DF + Kerb SC 2.0lbs + 10.0floz A 11.8 92.5
3 GWN-10171 3.5 pts A 18.0 87.8
4 GWN-10171 5.0 pts A 31.8 86.3
5 GWN-3086 3.5 pts A 17.0 73.8
6 GWN-3086 5.0 pts A 27.0 78.8
7 GWN-3087 15.3 Ibs A 35.5 76.3
8 GWN-3087 21.875 Ibs A 37.0 78.3
Evaluation date: April 11, 2017
Crop Poa
Trt. Product Product / Acre Timing Injury%  Control %

1 uTC - - 0.0 0.0
2 Diuron 80DF + Kerb SC 2.0lbs + 10.0floz A 12.5 81.3
3 GWN-10171 3.5 pts A 16.3 70.0
4 GWN-10171 5.0 pts A 25.0 81.8
5 GWN-3086 3.5 pts A 12.5 75.8
6 GWN-3086 5.0 pts A 18.8 76.3
7 GWN-3087 15.3 Ibs A 43.8 68.8
8 GWN-3087 21.875 Ibs A 65.0 60.0
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Efficacy / crop safety of EPTC formulations applied to fall carbon-planted perennial ryegrass

Trial IDPAR1708

Crop: Pro Sport 4 var. perennial ryegrass
Location:Coleman Ag Inc, Gervais
Treatment DateNovember 4, 2016 (immediately after carbon planting)

0.0

Crop Injury %
Trt. Product 2-Dec 27-Dec 1-Mar 11-April
1 UuTC 0.0 0.0 0.0 0.0
2 Diuron 80DF Kerb SC  10.5 8.0 11.8 12.5
3 GWN10171 3.5 pts 13.8 13.8 18.0 16.3
4 GWN10171 5.0 pts 26.3 21.3 31.8 25.0
5 GWN3086 3.5 pts 155 13.8 17.0 125
6 GWN3086 5.0 pts 18.3 17.0 27.0 18.8
7 GWN3087 15.3 Ibs 35.0 33.8 355 43.8
8 GWN3087 21.875lbs  40.0 32.5 37.0 65.0
Crop Injury: December through March
H 2-Dec m27-Dec m1-Mar

100.0

90.0

80.0
¥ 700
g‘ 60.0 -
£ 500 —
E’ 40.0 —
®)

30.0 |

20.0 —

ST |

uTC diuron + GWN-1017GWN-10171GWN-3086GWN-3086 GWN-3087 GWN-3087

Kerb 3.5 pts 5.0 pts

3.5 pts

5.0 pts

15.31lbs 21.875 Ibs
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Efficacy / crop safety of EPTC formulations applied to fall carbon-planted perennial ryegrass

Trial ID: PAR1708

Crop: Pro Sport 4 var. perennial ryegrass

Location:Coleman Ag Inc, Gervais

Treatment DateNovember 4, 201Gmmediately after carbon planting)

Poa Control %

Trt. Product 2-Dec 27-Dec 1-Mar 11-April
1 uTC 0.0 0.0 0.0 0.0
2 Diuron 80DF + Kerb S  96.5 95.0 92.5 81.3
3 GWN10171 3.5 pts 86.3 84.5 87.8 70.0
4 GWN10171 5.0 pts 87.5 88.8 86.3 81.8
5 GWN3086 3.5 pts 86.3 84.5 73.8 75.8
6 GWN3086 5.0 pts 91.3 90.0 78.8 76.3
7 GWN3087 15.3 Ibs 88.3 89.5 76.3 68.8
8 GWN3087 21.8751bs 92.5 88.0 78.3 60.0

Poa Control: December through March

m 2-Dec m27-Dec m1-Mar = 11-Apr

100.0

90.0

80.0

70.0
60.0
50.0
40.0

Poa Control %

30.0
20.0
10.0

0.0

uTC diuron + GWN-1017GWN-1017IGWN-3086 GWN-3086 GWN-3087 GWN-3087
Kerb 3.5 pts 5.0 pts 3.5 pts 50pts 15.3lbs 21.875Ibs
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Sivanto Insecticide Trial

Sivanto (flupyradifurone) is an insecticide that is known for controlling aphids and other
insect pests. Additionally, Sivanto has properties found to be safer to use around pollinators.
The purpose of the trial was to evaludtee performance ofSivantoinsecticide for aphid
control in grass seed crops. Aphids may not be of direct economic significance to grass seed
crops, but the barley yellow dwarf virus that is vectored by aphids to the grass seed crops is of
significant economic importance. The appopulation before and after treatment was
evaluated as well as the crop safety response.

Sivanto significantly reduced the population of Bird Ch&at aphid. The significant
reduction of aphid population occurred at 10.5 floz/acre for 14 days aftettnent, but only 7
days after treatment at the lower rate, 7.0 floz/acre. Aphid control with Sivanto was
comparable to the Lorsban Advanced treatment at 2.0 pts/acre. Sivanto also resulted in
acceptable crop safety with no phytotoxic response observetigmstudy.
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Performance of Flupyradifurone for aphid control on grass grown for seed — PAR1712

9 Blue Line Farms Inc, Silverton
1 Application da¢: October 16, 2016
1 Black Cat Nariety perennial ryegrasplantedfall 2015

Description & Results

The purpose of this research was to evaluate the performanciugiyradifurone
(Sivanto 200SL) insecticide for aphid control in grass seed crops. The intent of this study is to
provide supporting data for the possible registration of flupyradifurone use ossgsagrown
for seed. The objective of this trial was teaduate the aphid population response to
flupyradifurone and compare the response to that of a current industry standard treatment for
aphid control.

The trialsite wasan established perennial ryegrass fi@ddated on a Concord silt loam
soil west of Silverton, OR in Marion County. The perennial ryegrass was planted in the fall of
2015 and has had one grass seed harvest taken from it. This site was a uniform stand of
ryegrass that was described as a healthy and vigorous stand of perennial ryegrass.

The trial waslesigned as randomized complete block with four replicatioisch
replication measured 100 ft. x 80 there werdour treatments including an untreatedheck
Treatment rates are illustratech Table 1The aphid population was monitored with yellow pan
traps and core sampling of grass crowns to determine the presence of aphids and the
appropriate time for treatment applications. Treatments were delivared0 gallons per acre
of spray solution applied with a GATV plot sprayer calibrated at 40 psi using XR8002 nozzles.

Treatments were applied on October 21, 2016. The aphid population response was
measured by taking three-dhch cores from each repéited treatment plot. Core samples were
collected and processed for each plot immediately prior to treatment application, seven days,
and fourteen days after treatment. The average number of aphids extracted from each plot
was recorded.

Statistical anysis of the data is included in this report. The data was analyzed using
analysis of variance and LSD pairwise comparisons at the #inetyercent confidence level.

Aphid control was evaluated by collecting thre@éh diameter cores through grass
crowns randomly selected in the plots. Aphids were extracted with Berlese funnels, counted
and recorded. Ninetpine percent of the aphids collected in this trial were identified as Bird
CherryOat Aphid Rhopalosiphum padiThe majority of this populatiowere wingless adults
and nymphs.

Pretreatment levels of aphids ranged from 324 to 551 wingless aphids per thiieeh4
cores. Seven days after treatment the aphid counts dropped dramatically. There were
significant differences in wingless aphid caui#DAT between the UTC, 226.0, and both the
Lorsban Advanced and the higher rate of Sivanto at 27.4 and 38.0, respectively. These
differences were an 87.9% and 83.2% reduction in aphid population from the UTC. As
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compared to the prareatment aphid couns, this is a 91.5% and 92.7% decrease in wingless
aphids for Lorsban Advanced and Sivanto at 10.5 floz per acre.

At 14 days after treatment, wingless aphid response continued to demonstrate
substantial reductions in counts. Lorsban Advanced was the only treatment significantly
different from the UTC, and there were no statistical differences between the three tredgtme
The reduction of aphid counts from the UTC atDAT ranged from 58.3% to 98.9%.
Interestingly, the Sivanto at 7.0 floz showed better control, 85%, dA% than it did at-DAT
as well as greater control than the 10.5 floz rate afJAT. It is beeved that this could be
demonstrating the challenge of experimental variability and sampling error, but this could also
in part be demonstrating the effectiveness of the Sivanto on aphid control.

The aphid count data indicates strong trends demoaistig substantial reductions in
aphid populations in response to the application of both Sivanto and Lorsban Advanced. The
observed aphid control response in this study would be acceptable control in grass seed
production. However, due to inherent variéibes of onfarm research plots and aphid
sampling, it is challenging to show consistent statistically significant differences (P < 0.05) in
treatment response.

The data also illustrates a decline in the total aphid population over the time of the
study as indicated by the mean counts in the UTC. This trend is to be expected and likely
explained by the seasonal temperature decline that occurs during this time of the Fall season.

Visual observations were made after treatment applications to deteenif there was
any phytotoxic response by the perennial ryegrass to the treatments. There was no phytotoxic
response from any of the treatments for the duration of the study, and for several weeks after
the study was completed. Sivanto appears to haveeptable crop safety when applied to
perennial ryegrass.

Summary
These results indicate that flupyradifurone (Sivanto 200 SL) significantly reduced the

population of Bird Cherrpat Aphid Rhopalosiphum padin perennial ryegrass grown in the
Willamette Valley. Evaluations made at seven days after treatment indicate that Sivanto
applied at 10.5 floz per acre significantly reduced the aphid population as compared to the
untreated check. At fourteen days after treatment the 10.5 floz rate of Sivaattoced the
aphid population, but it was not statistically different from the UTC. Furthermore, Sivanto at
7.0 floz per acre substantially reduced the aphid population at both seven and fourteen days
after treatment, although it was not statistically difent from the UTC at either time. The
Sivanto treatments, at both rates, resulted in comparable aphid control to the industry
standard treatment of Lorsban Advanced.

A Sivanto application at either 7.0 or 10.5 floz per acre to perennial ryegrassrapipea
have adequate crop safety. There was no observable phytotoxic crop response during the
duration of the study and for several weeks after the trial completion.
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APPLICATION DATA

Project ID: PAR1712 Performance of Flupyradifurone on Grass Grown for Seed
Cooperator:  Blue Line Farms, Inc.

Location: Silverton Road and Brush Creek Road, Silverton

Treatment by: S. Salisbury Application No.: A
Plot size: 20' x 50' Trial size: 80' x 200’ Replicaitons: 4
Date: 10/21/2016 Time: 10:37 - 11:27 a.m.

Crop

Crop: Perennial Ryegrass Variety: Black Cat Il

Seeding Date: Fall 2015 Row spacing: -

Stage of Growth at Application: Fall regrowth

Foliage condition at Application: Very light dew on leaves

Soil

Soil type: Concord silt loam pH: - %O0OM: -
Surface moisture: Moist Surface condition:  Moist

Residue management: Baled

Tillage practice: Established perennial ryegrass

Sprayer

Type: CO2 ATV sprayer Nozzle: XR8002 Pressure: 40 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 60 F %Relative humidity: 58% Wind: 2.0 mph
Soil temp: - %Cloud cover: 85%  Wind direction: WISW
Pest

Name and stage of development at treatment time:
Aphids were present in pre-treatment scouting samples, both nymphs and adults.

Other Notes
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Table 1. Average aphid counts pre-treatment, 7, and 14 days after treatment.

Mean no. of aphids per three, 4-inch grass cores in perennial ryebfass
Product 21-Oct (PRE) 28-Oct (7 DAT) 4-Nov (14 DAT)

Treatment tef Ibs a.i./acre
rate/acre Non-Winged  Winged Non-Winged Winged Non-Winged  Winged
Untreated -- -- 488.0 a 3.4 a 2260 a 2.7 a 1200 a 1.4 a
Lorsban Advanced 2.0 pts 0.9388 3240 a 1.4 a 274 b 0.7 ab 1.3 b 0.0 a
Sivanto 200 SL 7.0 fl.oz 0.091 551.0 a 2.0 a 687 ab 0.0 b 180 ab 0.7 a
Sivanto 200 SL 10.5 fl.oz 0.137 521.0 a 14 a 380 b 0.0 b 50.0 ab 0.0 a
P <0.05 0.8496 0.3920 0.1224 0.0474 0.1390 0.1936

1Means are separated by LSD pairwise comparisons with a significance level of 0.05.
2Mean numbers of aphids extracted from threeinth grass cores, replicated four times, totaling 12 cores per treatment.

88



Stem Rust/Fungicide Trials

Smaliplot trials were conducted to evaluate stem rust control and crop safety for
unregistered fungicides to support possible new fungicide registration in grasses grown for
seed.A largescale yield trial was also conducted to demonstrate and evaluate seketl yi
responses to fungicides. Fungicide treatments included Quilt Xcel, which is considered the
industry standard, so that comparisons could be made to this standardeThals arean
effort to identify new fungicides that can be used in grass seed cezpgart of aesistance
management strategy as well as possible seed production improvement.

The small plots included tfeatments, including an untreated check, replicated four
times and arranged in andomized complete block. Eadleatment plot was 8t. x 25 ft.
unl ess the | ength was slightly shortened to f
The largescale plot included 4 treatments with Quilt Xcel as the industry standard also
arranged in a randomized complete block design. The {acgée treatment plots were 20 ft. x
300 ft. and the grower cooperator’s equi pment
measured with a weigh wagon.

The smalplot treatments were applied with a GBackpack sprayeland the largescale
plot treatments were applied with a GATV plot sprayer. All applications were madth a
spray solution volume of 20 gallons per acre. All treatments included an organosiligene
surfactant at a rate of 0.15% v/v (4.0 fl. oz/acre).

The initial treatmentapplication timing was determined by the amount of rust present
and the growth stage of the perennial ryegraRsist this year was slow developing and overall
light pressure. In general, treatment applicatioocurredat full heading with less than%a rus
infection.Due to the light disease pressure, there were no sequential fungicide applications
made in these trials.

In summary, due to the low level of rust it was difficult to measure differences in rust
control between fungicide treatmentOveralbL, hi s year ' s trial data i ndi
Prosaro, Propulse and TrivaPro provided greater control of rust through both reduced infection
severity and less incidence of infection. These three fungicides appeared to provide better
control than both Quilt ¥el and Priaxor + Tilt. However, all treatments provided acceptable
control under the low rust pressure conditions. The crop safety was acceptable for all
treatments with no phytotoxic responses observed.

The largescale yield plodemonstratedt h e screspopse to fungicide treatments
under low rust disease pressur&@he three fungicide treatments Propulse, Prosaro @ndaPro
resulted in greater seed yields than the industry standard Quilt Xcel in this trial. There were no
differences in the 1008eed weights between the treatments, and the crop safety was
acceptable for all treatments.
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Efficacy and crop safety of fungicides for control of stem and leaf rust in perennial ryegrass
PAR1714 and 1715

PAR1714 — Mid-Valley Farms Inc, Tangent
1 Application da¢: June 12, 2017
1 Double Time GLS variety perennial ryegrass, planted September 2016
1 Application timing: Full heading, very early flowering, less than 1% rust infection

Results

The rust pressure at this trial site was low. On Julyjué prior to swathing, the
untreated check averaged 17.3% rust infection. There were significant differences in both the
% incidence of infection and % severity of infection between the untreated check and the
treatments. However, due the low level of disespressure there were not many differences
between treatments.

At 28 days after treatment, the % severity of rust infection ranged from-@.8% for all
treatments. Propulse and Prosaro provided significantly better rust control than the Quilt Xcel
and Priaxor + Tilt. Additionally, both Propulse and Prosaro had less % incidence of rust than all
the other treatments, G- 16.5%. There were no differences in % severity between the Propulse,
Prosaro and TrivaPro. Lastly, there was less % incidencstofithh TrivaPro than measured in
the Priaxor + Tilt treatment.

There was no crop injury as a result of any of the treatments. Therefore, there is no
concern about crop safety with these treatments.
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Efficacy and crop safety of fungicides for control of stem and leaf rust in perennial ryegrass

Trial ID: PAR1714

Crop:Double Time GLS variety perennial ryegrass
Location:Mid-Valley Farms Inc, Tangent
Treatment DateA—June 12, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307404 uTC - -
2 102, 203, 309, 406 Quilt Xcel 14.0 fl oz A
3 103, 201, 304, 405 Quilt Xcel 26.0 fl oz A
4 104, 205, 301, 410 TrivaPro 13.7 fl oz A
5 105, 207, 306, 403 TrivaPro 27.4fl oz A
6 106, 209, 305, 401 Propulse 14.0 fl oz A
7 107, 208, 302408 Propulse 28.0 fl oz A
8 108, 202, 303, 409 Prosaro 8.0 fl oz A
9 109, 210, 308, 402 Prosaro 16.0fl oz A
10 110, 204, 310, 407 Priaxor + Tilt 4.0 floz + 4.0 floz A




APPLICATION DATA

Project ID: PAR1714 E C/S of fungicides for control of stem and leaf rust in perennial ryec
Cooperator: Mid-Valley Farms, Inc.

Location: Seven Mile Lane, Tangent

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x20' Trial size:90' x 80' Replicaitons: 4
Date: 6/12/2017 Time: 9:51 - 10:26 a.m.

Crop

Crop: Perennial ryegrass Variety: Double Time GLS
Seeding DateSep-16 Row spacing:

Stage of Growth at Application:  Early flowering
Foliage condition at Application: Dry

Soil

Soil type: Amity silt loam pH: %OM:

Soil Texture:  Sand %: Clay %: Silt %:

Surface moisture: Moist Surface condition: Moist

Residue management: -

Tillage practice: Established fall planted perennial ryegrass

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 64.6 F %Relative humidit  54.5% Wind: 3.6
Soil temp: - %Cloud cover: 80% Wind direction: South
Pest

Name and stage of development at treatment time:
Found a few rust pustules in the plot area. Estimate <1% infection overall.

Other Notes
Perennial ryegrass is in good crop health overall.

Fully headed out with early flowering
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Efficacy and crop safety of fungicides for control of stem and leaf rust in perennial ryegrass

Trial ID: PAR1714

Crop:Double Time GLS variety perennial ryegrass
Location:Mid-Valley Farms Inc, Tangent

Treatment DateA—June 12, 2017

Evaluation date: July 3, 2017 (21 DAT)

% Rust
% Rust Severity Incidence % Crop Injury
Trt # Treatment Product/Acre Timing R1 R2 R3 R4 Avg. Avg. R1 R2 R3 R4 Avg.
1 uTC - - 15.7 123 11.0 13.3 13.1( 1000 [ 0.0 0.0 0.0 0.0 0.0
2 Quilt Xcel 14.0fl oz A 43 10 03 10 17 58.0 00 00 00 00 O00
3 Quilt Xcel 26.0fl oz A 23 07 07 07 11 66.3 00 00 00 00 00
4 TrivaPro 13.7fl oz A 13 13 07 07 10 83.0 00 00 00 00 O00
5 TrivaPro 27.4fl oz A 07 03 20 03 08 33.0 00 00 00 00 00
6 Propulse 14.0fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
7 Propulse 28.0fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
8 Prosaro 8.0fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
9 Prosaro 16.0fl oz A 00 00 03 00 01 8.3 00 00 00 00 0.0
10 Priaxor + Tilt 4.0floz+4.0floz A 1.3 03 20 37 18 74.8 0.0 00 0.0 0.0 0.0
Evaluation date: July 10, 2017 (28 DAT)
% Rust
% Rust Severity Incidence
Trt# Treatment Product/Acre Timing R1 R2 R3 R4 Awvg. Avg.
1 uTC - - 20.0 18.3 13.0 17.7 17.3| 100.0
2 Quilt Xcel 14.0fl oz A 50 1.3 13 13 22 83.0
3 Quilt Xcel 26.0 fl oz A 23 07 03 17 13 74.8
4 TrivaPro 13.7 fl oz A 1.7 1.7 03 23 15 66.3
5 TrivaPro 27.41fl oz A 1.3 0.7 23 07 13 66.3
6 Propulse 14.0fl oz A 03 0.0 03 00 0.2 16.5
7 Propulse 28.0fl oz A 0.0 0.0 0.0 00 0.0 0.0
8 Prosaro 8.0fl oz A 0.0 0.0 0.0 03 0.1 8.3
9 Prosaro 16.0 fl oz A 0.3 0.0 00 00 01 8.3
10 Priaxor + Tilt 4.0floz+4.0floz A 27 13 17 40 24 100.0
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Efficacy and crop safety of fungicides for control of stem and leaf rust in perennial ryegrass

Trial ID: PAR1714

Crop:Double Time GLS variety perennial ryegrass
Location:Mid-Valley Farms Inc, Tangent
Treatment DateA—June 12, 2017

% Incidence % Severity

Treatment Product/acre 21 DAT 28 DAT 21 DAT 28 DAT
uTC - 100.0 100.0 13.1 17.3
Quilt Xcel 14.0fl oz 58.0 83.0 1.7 2.2
Quilt Xcel 26.0fl oz 66.3 74.8 1.1 13
TrivaPro 13.0fl oz 83.0 66.3 1.0 15
TrivaPro 27.0fl oz 33.0 66.3 0.8 1.3
Propulse 14.0fl oz 0.0 16.5 0.0 0.2
Propulse 28.0fl oz 0.0 0.0 0.0 0.0
Prosaro 8.0fl oz 0.0 8.3 0.0 0.1
Prosaro 16.3fl oz 8.3 8.3 0.1 0.1
Priaxor + Tilt 4floz +4fl oz 74.8 100.0 1.8 24
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PAR1715 — Mike Lewis Farms Inc, Stayton
1 Application da¢: June 3, 2017
1 All Sport 5 vaety perennial ryegrass, planted September 2016
1 Application timing: Full heading, less than 1% rust infection

Results

The rust pressure at this trial site was low. On Jifljugt prior to swathing, the
untreated check averaged 2.4% rust infection. Due to the low level of rust present, it was
difficult to see significant differences between treatments. Treatments were significantly
different in both the % incidence of infeoti and % severity of infection from the untreated
check.

There were no differences in % severity of rust infection between treatments at all
evaluation dates at 21, 28 and 35 days after treatment. There were differences in the %
incidence of rust at 28ays after treatment. At 28 DAT, Propulse, Prosaro and TrivaPro had
significantly less % incidence of rust than both the Quilt Xcel rates and the Priaxor + Tilt
treatments. Furthermore, these three treatments measured 0% incidence at 28 DAT. At 35
DAT both rates of Propulse and the high rate of Prosaro were still recording 0% incidence of
rust. The high rate of TrivaPro demonstrated 8.3% incidence at 35 DAT. The overall % severity
of rust at 35 DAT was less than 1.0% for all treatments. At thislel dof rust, it was not
possible to demonstrate treatment differences in rust control.

There was no crop injury as a result of any of the treatments. Therefore, there is no crop
safety concern with these treatments.
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Efficacy and crop safety of fungicides for control of stem and leaf rust in perennial ryegrass

Trial ID: PAR1715

Crop:All Sport Svariety perennial ryegrass
Location:Mike Lewis Farms Inc, Stayton
Treatment DateA—June 3, 2017

Trt. # Plot # Product Product / Acre Timing
1 101, 206, 307, 404 uTC - -
2 102, 203, 309, 406 Quilt Xcel 14.0 fl oz A
3 103, 201, 304, 405 Quilt Xcel 26.0 fl oz A
4 104, 205, 301, 410 TrivaPro 13.7 fl oz A
5 105, 207, 306, 403 TrivaPro 27.4fl oz A
6 106, 209, 305, 401 Propulse 14.0 fl oz A
7 107, 208, 302, 408 Propulse 28.0 fl oz A
8 108, 202, 303, 409 Prosaro 8.0 fl oz A
9 109, 210, 308, 402 Prosaro 16.0fl oz A
10 110, 204, 310, 407 Priaxor + Tilt 4.0 floz + 4.0 floz A




APPLICATION DATA

Project ID: PAR1715 E C/S of fungicides for control of stem and leaf rust in perennial ryec
Cooperator: Mike Lewis Farms, Inc.
Location: Shaff Road, Stayton

Treatment by:S. Salisbury Application No.: A
Plot size: 8'x20' Trial size:90' x 80' Replicaitons: 4
Date: 6/3/2017 Time:  7:32-8:10 p.m.

Crop

Crop: Perennial ryegrass Variety: All Sport 5

Seeding DateSep-16 Row spacing:

Stage of Growth at Application:  Full heading
Foliage condition at Application: Dry

Sail

Soil type: Salem gravely silt loam pH: %OM:

Soil Texture:  Sand %: Clay %: Silt %:

Surface moisture: Dry Surface condition: Dry

Residue management: -

Tillage practice: Established fall planted perennial ryegrass

Sprayer

Type: CO2 Backpack Handheld 8 bnNozzle: XR8004 Pressure:30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 61 F %Relative humidit  55.4% Wind: Calm
Soil temp: %Cloud cover: 50% Wind direction: -
Pest

Name and stage of development at treatment time:
Found a few rust pustules in the plot area. Estimate <1% infection overall.

Other Notes
Perennial is full heading and in good crop health overall.

97




Efficacy and crop safety of fungicides for control of stem and leaf rust in perennial ryegrass

Trial ID: PAR1715

Crop:All Sport Svariety perennial ryegrass
Location:Mike Lewis Farms Inc, Stayton

Treatment DateA—June 3, 2017

Evaluation date: June 23, 2017 (21 DAT)

% Rust
% Rust Infection Incidence % Crop Injury
Trt # Treatment Product/Acre Timing R1 R2 R3 R4 Avg. Avg. R1 R2 R3 R4 Avg.
1 UTC - - 20 05 20 10 14 33.0 0.0 00 00 0.0 0.0
2 Quilt Xcel 14.0fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
3 Quilt Xcel 26.0fl oz A 00 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0
4 TrivaPro 13.7 fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
5 TrivaPro 27.4fl oz A 00 00 00 0.0 0.0 0.0 00 00 00 0.0 0.0
6 Propulse 14.0fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
7 Propulse 28.0fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
8 Prosaro 8.0fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
9 Prosaro 16.0 fl oz A 00 00 00 00 00 0.0 00 00 00 00 00
10 Priaxor + Tilt 4.0floz+4.0floz A 00 05 00 00 01 8.3 00 00 00 00 0.0
Evaluation date: June 30, 2017 (28 DAT)
% Rust
% Rust Infection Incidence
Trt # Treatment Product/Acre Timing R1 R2 R3 R4 Avg. Avg.
1 uTC - - 30 13 50 13 27 100.0
2 Quilt Xcel 14.0fl oz A 1.0 00 07 03 05 33.0
3 Quilt Xcel 26.0 fl oz A 03 10 03 00 04 24.8
4 TrivaPro 13.7 fl oz A 00 00 00 00 00 0.0
5 TrivaPro 27.4fl oz A 00 00 00 00 0.0 0.0
6 Propulse 14.0fl oz A 00 00 0.0 0.0 O00 0.0
7 Propulse 28.0fl oz A 00 00 00 00 00 0.0
8 Prosaro 8.0fl oz A 0.0 00 00 00 0.0 0.0
9 Prosaro 16.0 fl oz A 00 00 00 00 00 0.0
10 Priaxor + Tilt 4.0floz+4.0floz A 20 17 00 00 09 33.0
Evaluation date: July 7, 2017 (35 DAT)
% Rust
% Rust Infection Incidence
Trt # Treatment Product/Acre Timing R1 R2 R3 R4 Avg. Avg.
1 uTC - - 30 17 37 13 24 100.0
2 Quilt Xcel 14.0fl oz A 23 00 00 03 0.7 24.8
3 Quilt Xcel 26.0fl oz A 03 13 00 00 04 24.8
4 TrivaPro 13.7fl oz A 10 03 00 00 03 24.8
5 TrivaPro 27.4fl oz A 00 00 10 0.0 03 8.3
6 Propulse 14.0fl oz A 00 00 00 00 00 0.0
7 Propulse 28.0fl oz A 00 00 0.0 00 0.0 0.0
8 Prosaro 8.0fl oz A 00 00 07 00 02 16.5
9 Prosaro 16.0 fl oz A 00 00 00 00 00 0.0
10 Priaxor + Tilt 4.0floz +4.0floz A 20 1.3 00 00 0.8 33.0
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Efficacy and crop safety of fungicides for control of stem and leaf rust in perennial ryegrass

Trial ID: PAR1715

Crop:All Sport Svariety perennial ryegrass
Location:Mike Lewis Farms Inc, Stayton
Treatment DateA—June 3, 2017

% Incidence % Severity

Treatment Product/acre 21 DAT 28 DAT 35 DAT 21 DAT 28 DAT 35 DAT
uTC - 33.0 100.0 100.0 14 2.7 2.4
Quilt Xcel 14.0fl oz 0.0 33.0 24.8 0.0 0.5 0.7
Quilt Xcel 26.0fl oz 0.0 24.8 24.8 0.0 0.4 0.4
TrivaPro 13.0fl oz 0.0 0.0 24.8 0.0 0.0 0.3
TrivaPro 27.0fl oz 0.0 0.0 8.3 0.0 0.0 0.3
Propulse 14.0fl oz 0.0 0.0 0.0 0.0 0.0 0.0
Propulse 28.0fl oz 0.0 0.0 0.0 0.0 0.0 0.0
Prosaro 8.0fl oz 0.0 0.0 16.5 0.0 0.0 0.2
Prosaro 16.3fl oz 0.0 0.0 0.0 0.0 0.0 0.0
Priaxor + Tilt  4fl oz +4fl oz 8.3 33.0 33.0 0.1 0.9 0.8
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Seed yield response to fungicides for stem/leaf rust control in perennial ryegrass — PAR1716

Blue Line Farms Inc, Silverton

Application da¢: June 5, 2017

Black Cat Il variety perennial ryegrass, planted Fall 2015
Application timing: Full heading, less than 1% rust infection

= =4 -4 A

Description & Results

The purpose of this largecale trial was to measure the seed yield response to fungicide
treatments controlling stem and leaf rust in perennial ryegrass. The fungicide treatments
evaluated in this trial were determined by smplbt evaluations of rustantrol in previous
years’ studies. The treatments included Prosa
considered the industry standard for comparison. Rust pressure in this trial site was considered
low, which coincides with the rust pressuresgioved throughout the Willamette Valley this
spring.

This trial site was an established perennial ryegrass field located west of Silverton, OR in
Marion County. The perennial ryegrass was planted in the fall of 2015 and has had one grass
seed harvestaken from it. This site was a uniform stand that was described as a healthy and
vigorous stand of perennial ryegrass. The trial was designed as a randomized complete block
with three replications. Each replicated treatment plot measured 300 ft. x Zhé.fungicide
treatments were applied once rust was detected in the plot. Treatments were applied in 20
gallons per acre of spray solution with a;@@V plot sprayer calibrated at 30 psi using XR11004
nozzles.

Treatments were applied on June 5, 20dimediately after rust was first detected in
the plot area. The perennial ryegrass at this time was at full heading stage. The plot was
regularly scouted for recurring rust infection leading up to harvest. No rust was detected
following the application ofreatments. The plot was swathed on July"&hd harvested on
July 2% Both swathing and harvesting were done w
Seed yields were measured with a weigh wagon. Seed purity was determined for treatments so
that clean seed yields could be reported. Thousa®d weights were also measured for
treatments.

There were significant differences in seed yields between the treatments. Propulse
fungicide measured the greatest yield at 1,887 Ibs/acre. There was no stdtdstference
between Propulse and the Prosaro or TrivaPro yields at 1,780 and 1,723 Ibs/acre, respectively.
Both Propulse and Prosaro seed yields were significantly greater than Quilt Xcel yield of 1,555
Ibs/acre. However, TrivaPro was not significadtfferent than Quilt Xcel.

There was no significant difference in 188€ed weights between treatments. The
1000seed weights ranged from 1.33L.53 grams. There was no crop injury as a result of any
of the treatments.
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Summary
This largescaletrial demonstrated the seed yield response of perennial ryegrass in a

low rust disease pressure scenario. The rust pressure at the time of treatment application was
less than 1% infection throughout the plot area. Propulse fungicide resulted in theegtreat

seed yield. Propulse, Prosaro and TrivaPro resulted in greater yields than the industry standard
Quilt Xcel. There was no statistical difference in seed yield between Propulse, Prosaro and
TrivaPro. However, only Propulse and Prosaro measured staligtizeater yields than the

industry standard Quilt Xcel. There were no statistical differences in-4660 weights

between all treatments. Crop safety was acceptable for all treatments with no observed
phytotoxic response after treatment applications.
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Seed yield response to fungicides for stem/leaf rust control in perennial ryegrass

Trial ID: PAR1716

Crop:Black Cat Nariety perennial ryegrass
Location: Blue Line Farms Inc, Silverton
Treatment DateA—June 5, 2017

Treament Plot # Product Product / acre Timing
1 101, 202, 304 Quilt Xcel 14.0 fl oz A
2 102, 204, 301 TrivaPro 13.7 fl oz A
3 103, 203, 302 Propulse 14.0 fl oz A
4 104, 201, 303 Prosaro 8.0 fl oz A
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APPLICATION DATA

Project ID: PAR1716 Perennial ryegrass seed yield response to fungicides for stem rust control
Cooperator:  Blue Line Farms, Inc.

Location: Silverton Road, Silverton

Treatment by: S. Salisbury Application No.: A
Plot size: 20' x 300 Trial size: 112' x 900 Replicaitons: 3
Date: 6/5/2013 Time: 9:06 - 11:21 a.m.

Crop

Crop: Perennial ryegrass Variety: Black Cat Il

Seeding Date: Fall 2015 Row spacing: -

Stage of Growth at Application: Full heading

Foliage condition at Application: Dry

Soil

Soil type: Concord silt loam pH: - %OM: -
Soil Texture: Sand %: - Clay %: - Silt %: -

Surface moisture: Dry Surface condition:  Dry

Residue management: Baled

Tillage practice: Established perennial ryegrass

Sprayer

Type: CO2 ATV Sprayer 20' boom Nozzle: XR11004 Pressure: 30 psi
Spray volume (gpa): 20 gpa

Spray carrier: water

Weather

Air temp: 62 F %Relative humidity:  56.3% Wind: 3.3 mph
Soil temp: - %Cloud cover: 0%  Wind direction: N
Pest

Name and stage of development at treatment time:
Rust pustules were found in plot. Estimated <1% infection overall.

Other Notes
Perennial is full heading with a few earlier heads starting to flower.
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Seed yield response to fungicides for stem/leaf rust control in perennial ryegrass

Trial ID: PAR1716
Crop:Black Cat Nariety perennial ryegrass
Location: Blue Line Farms Inc, Silverton

Treatment DateA—June 5, 2017

Harvest Date: CutJuly 11, 2017; Combinedluly 25, 2017

Yield Clean Seed (lbs/acre) Avg. Yield

Trt Product Product / acre Rep 1 Rep 2 Rep 3 Ibs/acre
1 Quilt Xcel 14.0 fl oz 1381 1677 1608 1555
2 TrivaPro 13.7 fl oz 1689 1646 1834 1723
3 Propulse 14.0 fl oz 1847 1892 1922 1887
4 Prosaro 8.0 fl 0z 1800 1712 1829 1780

Harvested area: 14.75 ft. x 300 ft. = 4,425-f0.10 acre
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Seed yield response to fungicides for stem/leaf rust control in perennial ryegrass

Trial ID: PAR1716

Crop:Black Cat Nariety perennial ryegrass

Location: Blue Line Farms Inc, Silverton

Treatment DateA—June 5, 2017

Harvest Date: CutJuly 11, 2017; Combinedluly 25, 2017

1000-Seed Weight (g) Avg. 1000-Seed
Trt Product Product / acre Rep 1 Rep 2 Rep 3 Weight (g)
1 Quilt Xcel 14.0 fl oz 1.21 1.45 1.32 1.33
2 TrivaPro 13.7fl oz 1.46 1.31 1.60 1.46
3 Propulse 14.0fl oz 1.50 1.53 1.55 1.53
4 Prosaro 8.0 fl oz 1.49 1.59 1.27 1.45
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Appendix
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PAR1701 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: October 29, 2016
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

rep 3 50.688 16.8958

treatment 3 63.188 21.0625 2.13 0.1667
Error 9 89.062 9.8958

Total 15 202.938

Grand Mean 3.0625 CV 102.72

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 19.8300 19.8300 2.29 0.1686
Remainder 8 69.2325 8.6541

Relative Efficiency, RCB 1.10
Means of Crop Injury % for treatment

treatment Mean

1 0.0000

2 3.0000

3 5.5000

4 3.7500
Observations per Mean 4
Standard Error of a Mean 1.5729
Std Error (Diff of 2 Means) 2.2244

Randomized Com plete Block AOV Table for Sprout Control %

Source DF SS MS F P

rep 3 267.2 89.06

treatment 3 19154.7 6384.90 190.55 0.0000
Error 9 3016 3351

Total 15 197234

Grand Me an 59.688 CV 9.70

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 84.113 84.1130 3.09 0.1166
Remainder 8 217.449 27.1812

Relative Efficiency, RCB 1.28
Means of Sprout Control % for treatment

treatment Mean

1 0.0000

2 75.000

3 83.750

4 80.000
Observations per Mean 4
Standard Error of a Mean 2.8943
Std Error (Diff of 2 Means) 4.0931

Randomized Comple te Block AOV Table for Poa Control %

Source DF SS MS F P

rep 3 379.7 126.56

treatment 3 14704.7 4901.56 95.06 0.0000
Error 9 464.1 5156

Total 15 15548.4

Grand Mean 52.188 CV 13.76
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Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 116.734 116.734 2.69 0.1397
Remainder 8 347.329 43.416

Relative Efficiency, RCB 1.24

Means of poa for treatment

treatment Mean

1 0.0000
2 66.250
3 75.000
4 67.500
Observations per Mean 4
Standard Error of a Mean 3.5904
Std Error (Diff of 2 Means) 5.0775
LSD All - Pairwise Comparisons Test of Crop Injury % for treatment

treatment Mean Homogeneous Groups
3 5.5000 A
4 3.7500 AB
2 3.0000 AB
1 0.0000 B

Alpha 0.05 Standard Error for Comparison 2.2244

Critical T Value 2.262 Critical Value for Comparison 5.0319

Error term used: rep*treatment, 9 DF
There are 2 groups (A and B) in which the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Sprout Control % for treatment

treatment Mean Homogeneous Groups
3 83.750 A
4 80.000 A
2 75.000 A
1 0.0000 B

Alpha 0.05 Standard Error for Comparison 4.0931
Critical T Value 2.262  Critical Value for Comparison 9.2592
Error term u sed: rep*treatment, 9 DF

There are 2 groups (A and B) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for treatment

treatment Mean Homogeneous Groups
3 75.000 A
4 67.500 A
2 66.250 A
1 0.0000 B

Alpha 0.05 Standard Error for Comparison 5.0775
Critical T Value 2.262  Critical Value for Comparison 11.486
Error term used: rep*treatment, 9 DF

There are 2 groups (A and B) in which the means

are not significantly different from one another.
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PAR1701 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: November 17,2016
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P
Rep 3 17.275 5.7583

Treatment 9 748.225 83.1361 15.75 0.0000

Error 27 142475 5.2769

Total 39 907.975

Grand Mean 8.7250 CV 26.33

Tukey's 1 Degree of Freedom Test for Nonadditivit y
Source DF SS MS F P

Nonadditivity 1 7.992 7.99224 1.55 0.2249

Remainder 26 134.483 5.17241

Relative Efficiency, RCB 1.01
Means of Crop Injury % for Treatment

Treatment Mean
0. 0000
4.2500
5.5000
6.2500
10.000
10.000
13.750
13.750
11.250
10 12.500
Observations per Mean 4
Standard Error of a Mean 1.1486
Std Error (Diff of 2 Means) 1.6243

©CoO~NOOAWNE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 181.8 60.60

Treatment 9 20757.9 2306.43 99.05 0.0000
Error 27 628.7 23.29

Total 39 21568.4

Grand Mean 65.800 CV 7.33

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 11.593 11.5934 0.49 0.4908
Remainder 26 617.107 23.7349

Relative Efficiency, RCB 1.12

109



Means of Sprout Control % for Treatment

Treatment Mean
0.0000
76.250
80.000
81.250
62.500
62.500
71.250
71.250
76.750
10 76.250
Observations per Mean 4
Standard Error of a Mean 2.4127
Std Error (Diff of 2 Means) 3.4121

OCoO~NOULAWNBE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 225. 0 75.00
Treatment 9 18865.0 2096.11 47.16 0.0000
Error 27 1200.0 44.44

Total 39 20290.0

Grand Mean 59.500 CV 11.20

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1  9.13 9.1315 0.20 0.6589

Remainder 26 1190.87 45.8026

Relative Efficiency, RCB 1.05
Means of Poa Control % for Treatment

Treatment Mean
0.0000
61.250
72.500
66.250
53.750
53.750
57.500
77.500
75.000
10 77.500
Observations per Mean 4
Standard Error of a Mean 3.3333
Std Error (Diff of 2 Me ans) 4.7140

O©CoO~NOOOWNE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
13.750 A
13.750 A
12.500 AB
11.250 AB
10.000 B
10.000 B
6.2500 C
5.5000 C
42500 C
0.0000 D

PNWPAMPOOUTOOOON

Alpha 0.05 Standard Error for Comparison 1.6243
Critical T Value 2.052  Critical Value for Comparison 3.3328
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the me ans
are not significantly different from one another.
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LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
81.250 A
80.000 A
76.750 AB
76.250 AB
76.250 AB
71.250 B
71.250 B
62.500 C
62.500 C
0.0000 D

=
POUIO~NONO WD

Alpha 0.05 Standard Error for Comparison 3.4121
Critical T Value 2.052  Critical Value for Comparison

Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significan tly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
77.500 A
77.500 A
75.000 AB
72.500 AB
66.250 BC
61.250 CD
57.500 CD
53.750 D
53.750 D
0.0000 E

1

POUONNPAMWOO®

Alpha 0.05 St andard Error for Comparison 4.7140
Critical T Value 2.052  Critical Value for Comparison 9.6724

Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

7.0011
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PAR1701 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: February 17,2017
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

rep 3 5.675 1.8917

treatment 9 514.625 57.1806 6.65 0.0001
Error 27 232.075 8.5954

Total 39 752.375

Grand Mean 7.1250 CV 41.15

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 9.355 9.35465 1.09 0.3056
Remainder 26 222.720 8.56617

Relative Efficiency, RCB 0.94
Means of Crop Injury % for treatment

treatment Mean
0.0000
4.0000
8.0000
6.0000
3.0000
8.2500
11.250
9.2500
10.750
10 10.750
Observations per Mean 4
Standard Error of a Mean 1.4659
Std Error (Diff of 2 Means) 2.0731

©CoO~NOOAWNEF

Randomized Complete Block AOV Table for Sprout Cotrol%

Source  DF SS MS F P

rep 3 111.3 37.09

treatment 9 32031.0 3559.00 212.37 0.0000
Error 27 4525 16.76

Total 39 32594.8

Grand Mean 83.675 CV 4.89

Tukey's 1 Degree of Freedo m Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 11.659 11.6587 0.69 0.4145
Remainder 26 440.816 16.9545

Relative Efficiency, RCB 1.09
Means of Sprout Control % for treatment

treatment Mean
0.0000
86.250
91.250
96.250
85.000
88.750
95.000
96.250
99.500
10 98.500
Observations per Mean 4
Standard Error of a Mea n 2.0468
Std Error (Diff of 2 Means) 2.8947

O©CoO~NOOOWNE

112



Randomized Complete Block AOV Table for Poa Control %

Source DF

rep 3

Error 2

SS
630.5 210.16
treatment 9 29627.5 3291.95 75.92 0.0000
7 1170.8 43.36

Total 39 31428.8

Grand Mean 68.925 CV 9.55

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source

DF

Nonadditivity 1

Remainder

Relative Efficiency, RCB 1.30

Means of Poa Control % for treatment

treatment

©CoO~NO O WNE

10

Mean

0.0000
65.000
80.500
82.500
58.750
59.250
58.750
92.50

96.000
96.000

SS

7.81 7.8138 0.17 0.6794
26 1162.96 44.7293

0

Observations per Mean

Standard Error of a Mean 3.2925
Std  Error (Diff of 2 Means) 4.6563

LSD All - Pairwise Comparisons Test of Crop Injury % for treatment

treatment

RPONPWOOO ON

Alpha

Critical T Value 2.052
Error term used: rep*treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means
are not significantly different from one another.

11.250
10.750
10.750
9.2500
8.2500
8.0000
6.0000
4.0000
3.0000
0.0000

0.05

Mean Homogeneous Groups

A

A

A

AB

ABC

ABC
BCD

CDE
DE
E

MS

Standard Error for Comparison 2.0731
Critical Value for Comparison 4.2536
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LSD All - Pairwise Comparisons Test of Sprout Control% for treatment

treatment Mean Homogeneous Groups
99.500 A
98.500 A
96.250 AB
96.250 AB
95.000 AB
91.250 BC
88.750 CD
86.250 CD
85.000 D
0.0000 E

1

RPONOWNONMNOO

Alpha 0.05 Standard Error for Comparison 2.8947
Critical T Value 2.052  Critical Value for Comparison 5.9394
Error term used: rep*treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significan tly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control% for treatment
treatment Mean Homogeneous Groups

1

RP~NOOONWA®OOO©
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o
a
o
o
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©
N
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o

>
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Alpha 0.05 Standard Error for Comparison 4.6563

Critical T Value 2.052 Critical Value for Comparison 9.5539

Error term used: rep*treatment, 27 DF
There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.
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PAR1702 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: October 31,2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 3.1875 1.06250

Treatment 3 22.6875 7.56250 7.12 0.0095
Error 9 9.5625 1.06250

Total 15 35.4375

Grand Mean 0.6875 CV 149.93

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 9.56250 9.56250 M M
Remainder 8 0.00000 0.0000 0

Relative Efficiency, RCB 0.96
Means of Crop Injury % for Treatment

Treatment Mean
1 0.0000
2 0.0000
3 0.0000
4 2.7500
Observations per Mean 4
Standard Error of a Mean 0.5154
Std Error (Diff of 2 Means) 0.7289

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 875 2917

Treatment 3 16962.5 5654.17 678.50 0.0000
Error 9 750 833

Total 15 17125.0

Grand Mean 56.250 CV 5.13

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 25.7948 25.7948 4.19 0.0748
Remainder 8 49.2052 6.1506

Relat ive Efficiency, RCB 1.44
Means of Sprout Control % for Treatment

Treatment Mean
1 0.0000
2 72.500
3 73.750
4 78.750
Observations per Mean 4
Standard Error of a Mean 1.4434
Std Error (Diff of 2 Means) 2.0412

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 417 13.90

Treatment 3 12667.2 4222.40 843.31 0.0000
Error 9 451 501

Total 15 12753.9

Grand Mean 48.438 CV 4.62
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Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 17.6117 17.6117 5.13 0.0533
Remainder 8 27.4508 3.4313

Relative Effic iency, RCB 1.30
Means of Poa Control %for Treatment

Treatment Mean

1 0.0000

2 60.000

3 65.000

4 68.750
Observations per Mean 4
Standard Error of a Mean 1.1188
Std Error (Diff of 2 Means) 1.5822

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
4 2.7500 A
1 0.0000 B
2 0.0000 B
3 0.0000 B

Alpha 0.05 Standard Error for Comparison 0.7289
Critical T Value 2.262  Critical Value for Comparison 1.6488
Error term used: Rep*Treatment, 9 DF

There are 2 groups (A and B) in which the means

are not significan tly different from one another.

LSD All - Pairwise Comparisons Test of Sprout Control% fo r Treatment

Treatment Mean Homogeneous Groups
4 78.750 A
3 73.750 B
2 72500 B
1 0.0000 C

Alpha 0.05 Standard Error for Comparison 2.0412

Critical T Value 2.262  Critical Value for Comparison 4.6176
Error term used: Rep*Treatment, 9 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control% for Treatment

Treatment Mean Homogeneous Gr oups

4 68.750 A

3 65.000 B

2 60.000 C

1 0.0000 D
Alpha 0.05 Standard Error for Comparison 1.5822
Critical T Value 2.262  Critical Value for Comparison 3.5793
Error term used: Rep*Treatme nt, 9 DF

All 4 means are significantly different from one another.
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PAR1702 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: November 17, 2016
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P
Rep 3 49.075 16.3583

Treatment 9 558.025 62.0028 13.87 0.0000

Error 27 120.675 4.4694

Total 39 727.775

Grand Mean 7.5750 CV 27.91

Tukey's 1 Degree of Freedom Test for Nonadditivit y
Source DF SS MS F P

Nonadditivity 1 7.797 7.79727 1.80 0.1918

Remainder 26 112.878 4.34145

Relative Efficiency, RCB 1.20
Means of Crop Injury % for Treatment

Treatment Mean
1 0. 0000
2 4.2500
3 4.2500
4 5.7500
5 8.0000
6 8.7500
7 10.000
8 12.000
9 12.000
10 10.750
Observations per Mean 4
Standard Error of a Mean 1.0571
Std Error (Diff of 2 Means) 1.4949

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 719 23.96

Treatment 9 17788.1 1976.46 159.59 0.0000
Error 27 3344 12.38

Tot al 39 18194.4

Grand Mean 57.125 CV 6.16

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 12.390 12.3898 1.00 0.3264
Remainder 26 321.985 12.3840

Relative Efficiency, RCB 1.07
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Means of Sprout Control % for Treatment

Treatment Mean
0.0000
56.250
58.750
61.250
53.750
56.250
55.000
77.500
76.250
10 76.250
Observations per Mean 4
Standard Error of a Mean 1.7596
Std Error (Diff of 2 Means) 2.4884

OCoO~NOULAWNBE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 72 5 24.17
Treatment 9 18347.5 2038.61 87.72 0.0000
Error 27 6275 23.24

Total 39 19047.5

Grand Mean 54.750 CV 8.81

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 7.499 7.4989 0.31 0.5798

Remainder 26 620.001 23.8462

Relative Efficiency, RCB 1.00
Means of Poa Control % for Treatment

Treatment Mean
0.0000
53.750
55.000
56.250
47.500
55.000
48.750
77.500
76.250
10 77.500
Observations per Mean 4
Standard Error of a Mean 2.4104
Std Error (Diff of 2 Means) 3.4089

O©CoO~NOOOWNE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
12.000 A
12.000 A
10.750 AB
10.000 AB
8.7500 BC
8.0000 BC
5.7500 CD
42500 D
42500 D
0.0000 E

P WONPMPUITONO 0O

Alpha 0.05 Standard Error for Comparison 1.4949
Critical T Value 2.052  Critical Value for Comparison 3.0673
Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) inw hich the means
are not significantly different from one another.
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LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
77.500 A
76.250 A
76.250 A
61.250 B
58.750 BC
56.250 BC
56.250 BC
55.000 C
53.750 C
0.0000 D

RPO~NONWMOO®

Alpha 0.05 Standard Error for Comparison 2.4884

Critical T Value 2.052  Critical Value for Comparison 5.1058
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significan tly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
77.500 A
77.500 A
76.250 A
56.250 B
55.000 BC
55.000 BC
53.750 BCD
48.750 CD
47500 D
0.0000 E

1

RPO~NNOWMOO®

Alpha 0.05 Standard Error for Comparison 3.4089
Critical T Value 2.052  Critical Value for Comparison 6.9944

Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

119



PAR1702 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: February 14, 2017
Randomized Complete Block AOV Table for Injury

Source DF SS MS F P

Rep 3 100.900 33.6333

Treatment 9 513.400 57.0444 7.21 0.0000
Error 27 213.600 7.9111

Total 39 827.900

Grand Mean 5.5500 CV 50.68

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 19.211 19.2106 2.57 0.1210
Remainder 26 194.389 7.4765

Relative Efficiency, RCB 1.25
Means of Injury for Treatment

Treatment Mean
0.0000
0.0000
3.7500
5.5000
3.7500
6.2500
6.7500
8.7500
9.5000
10 11.250
Observations per Mean 4
Standard Error of a Mean 1.4063
Std Error (Diff of 2 Means) 1.9889

O©CoOoO~NOOOWNE

Randomized Complete Block AOV Table for Poa

Source D F SS MS F P
Rep 3 945 3150

Treatment 9 29097.6 3233.07 291.95 0.0000
Error 27 299.0 11.07

Total 39 29491.1

Grand Mean 60.150 CV 5.53

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P

Nonadditivity 1 32.057 32.0566 3.12 0.0890
Remainder 26 266.943 10.2671

Relative Efficiency, RCB 1.14
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Means of Poa for Treatment

Treatment Mean
0.0000
55.000
58.750
65.000
45.000
47.500
52.500
92.750
93.000
10 92.000
Observations per Mean 4
Standard Error of a Mean 1.6639
Std Er ror (Diff of 2 Means) 2.3531

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of Injury for Treatment

Treatment Mean Homogeneous Groups
11.250 A
9.5000 AB
8.7500 AB
6.7500 BC
6.2500 BC
5.5000 BC
3.7500 CD
3.7500 CD
0.0000 D
0.0000 D

=
NFRPJOWMA,ONO OO

Alpha 0.05 Standard Error for Comparison 1.9889
Critical T Value 2.052  Critical Value for Comparison 4.0808
Erro rterm used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa for Treatment

Treatment Mean Homogeneous Groups
93.000 A

92.750 A

92.000 A

65.000 B

58.750 C

55.000 CD
52500 D
47500 E
45.000 E
0.0000 F

RPOoO~NNWAMOO

Alpha 0.05 Standard Error for Co

Critical T Value 2.052 Critical Value for Comparison 4.8281
Error term used: Rep*Treatment, 27 DF

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.

mparison 2.3531
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PAR1702 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: March 27, 2017

Randomized Complete Block AOV Table for Injury

Source DF SS MS F P

Rep 3  45.30 15.1000

Treatment 9 869.50 96.6111 9.64 0.0000
Error 27 270.70 10.0259

Total 39 1185.50

Grand Mean 8.2500 CV 38.38

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 0.363 0.3628 0.03 0.8533
Remainder 26 270.337 10.3976

Relative Efficiency, RCB 1.04
Means of Injury for Treatment

Treatment Mean
0.0000
2.5000
5.0000
7.5000
6.2500
11.250
15.500
10.750
10.000
10 13.750
Observations per Mean 4
Standard Error of a Mean 1.5832
Std Error (Diff of 2 Means) 2.2390

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa

Source DF SS MS F

Rep 3 161.3 53.77

Treatment 9 24889.4 2765.49 120.59 0.0000
Error 27 619.2 2293

Total 39 25669.9

Grand Mean 58.950 CV 8.12

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 68.437 68.4372 3.23 0.0839
Remainder 26 550.763 21.1832

Relative Efficiency, RCB 1.10
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Means of Poa for Treatment

Treatment

OCoO~NOULAWNBE

10

Mean
0.0000
51.250
56.250
60.750
48.750
52.500
56.250
86.250
87.500
90.000

Observations per Mean

Standard Error of a Mean 2.3944
Std Error (Diff of 2 Means) 3.3862

LSD Al | - Pairwise Comparisons Test of Injury for Treatment

Treatment

1

PNWUOPAM»OOOON

Alpha

Critical T Value 2.052
Error term used: Rep*Treatment, 27 DF

There are 7 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa for Treatment

Treatment

=
RPONONWHAOOO

Alpha

Mean Homogeneous Groups

15.500
13.750
11.250
10.750
10.000
7.5000
6.2500
5.0000
2.5000
0.0000

0.05

Mean Homogeneous Groups

90.000
87.500
86.250
60.750
56.250
56.250
52.500
51.250
48.750
0.0000

0.05

A
AB
ABC
BCD
BCD
CDE
DEF
EF
FG
G

Standard Error for Comparison 2.2390
Critical Value for Comparison 4.5940

A

Standard Error for Comparison 3.3862

Critical T Value 2.052

Critical Value for Comparison 6.9480
Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1703 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: October 31, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 2.2500 0.75000

Treatment 3 12.2500 4.08333 1.18 0.3720
Error 9 31.2500 3.47222
Total 15 45.7500

Grand Mean 0.8750 CV 212.96

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 2.2500 2.25000 0.62 0.4535
Remainder 8 29.0000 3.62500

Relative Efficiency, RCB 0.81
Means of Crop Injury % for Treatment

Treatment Mean

1 0.0000

2 0.0000

3 1.7500

4 1.7500
Observations per Mean 4
Standard Error of a Mean 0.9317
Std Error (Diff of 2 Means) 1.3176

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 485 16.17

Treatment 3 23336.0 7778.67 1217.53 0.0000
Error 9 575 6.39

Total 15 23442.0

Grand Mean 66.000 CV 3.83

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 17.7649 17.7649 3.58 0.0952
Remainder 8 39.7351 4.9669

Relative Efficiency, RCB 1.26
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Means of Sprout Control % for Treatment

Treatment Mean

1 0.0000

2 85.000

3 87.000

4 92.000
Observations per Mean 4
Standard Error of a Mean 1.2638
Std Error (Diff of 2 Means) 1.7873

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
3 1.7500 A
4 1.7500 A
1 0.0000 A
2 0.0000 A

Alpha 0.05 Standard Err or for Comparison 1.3176
Critical T Value 2.262  Critical Value for Comparison 2.9807

Error term used: Rep*Treatment, 9 DF

There are no significant pairwise differences among the means.

LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
4 92.000 A
3 87.000 B
2 85.000 B
1 0.0000 C

Alpha 0.05 Standard Error for Comparison 1.7873

Critical T Value 2.262  Critical Value for Comparison 4.0432
Error term used: Rep*Treatment, 9 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1703 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: November 17, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 19.675 6.5583

Treatment 9 339.525 37.7250 10.13 0.0000
Error 27 100.575 3.7250

Total 39 459.775

Grand Mean 5.4250 CV 35.58

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 7.4274 7.42740 2.07 0.1618
Remainder 26 93.1476 3.58260

Relative E  fficiency, RCB 1.06
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
0.5000
5.7500
5.0000
5.0000
5.5000
8.7500
8.7500
7.5000
10 7.50 00
Observations per Mean 4
Standard Error of a Mean 0.9650
Std Error (Diff of 2 Means) 1.3647

©CoO~NO O WNE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 1075 35.83

Treatment 9 25360.0 2817.78 86.45 0.0000
Error 27 880.0 32.59

Total 39 263475

Grand Mean 74.750 CV 7.64

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 3.293 3.2931 0.10 0.7571
Remainder 26 876.707 33.7195

Relative Efficiency, RCB 1.01
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Means of Sprout Control % for Treatment

Treatment

OCoO~NOULAWNBE

10

Mean
0.0000
81.250
86.250
91.250
77.500
81.250
81.250
80.000
83.750
85.000

Observations per Mean

Standard Error of a Mean 2.8545
Std Error (Diff of 2 Means) 4.0369

LSD All - Pairwise Comparisons Test of

Treatment

PNOPMOWOOOON

Alpha

Critical T Value 2.052
Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.

Mean Homogeneous Groups

8.7500 A
8.7500 A
7.5000 AB
7.5000 AB

5.7500
5.5000
5.0000
5.0000

050 00 C

0.0000

0.05

B
B
B
B

C

Crop Injury % for Treatment

Standard Error for Comparison 1.3647
Critical Value for Comparison 2.8002

LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment

4
3
10
9
2
6
7
8
5
1

Alpha

Critical T Value 2.052
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.

Mean Homogeneous Groups

91.250 A
86.250 AB

85.000 ABC
83.750 ABC
8 1.250 BC

81.250
81.250
80.000
77.500
0.0000

0.05

BC
BC
BC
C
D

Standard Error for Comparison 4.0369
Critical Value for Comparison 8.2

830
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PAR1703 Efficacy and crop safety of Alion herbicide on tall fescue

Evaluation Date: February 13, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 70.275 23.4250

Treatment 9 266.225 29.5806 3.59 0.0047
Error 27 222.475 8.2398

Total 39 558.975

Grand Mean 6.0250 CV 47.64

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 9.331 9.33065 1.14 0.2958
Remainder 26 213.144 8.19786

Relative Efficiency, RCB 1.14
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
3.7500
7.5000
8.7500
5.7500
5.5000
9.2500
7.2500
7.5000
10 5.0000
Observations per Mean 4
Standard Error of a Mean 1.4353
Std E rror (Diff of 2 Means) 2.0298

©CoO~NO O WNE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
9.2500 A
8.7500 AB
7.5 000 ABC
7.5000 ABC
7.2500 ABC
5.7500 ABC
5.5000 ABC
5.0000 BC
3.7500 CD
0.0000 D

=
PNOOUIOOWM-N

Alpha 0.05 Standard Error for Comparison 2.0298

Critical T Value 2.052 Critical Value for Comparison 4.1647
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1703 Efficacy and crop safety of Alion herbicide on Tall Fescue

Evaluation Date: March 20, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF
Rep 3 11.875 3.9583

9 463.225 51.4694 4.81 0.0007
288.875 10.6991

Treatment
Error 27

SS

Total 39 763.975

Grand Mean 7.4750 CV 43.76

Tukey's 1 Degree of Freedom Test for Nonadditivity
SS
Nonadditivity 1 12.990 12.9900 1.22 0.2787
275.885 10.6110

Source

Remainder

Relative Efficiency, RCB 0.95

Means of Crop Injury % for Treatment

Treatment

©CoO~NO O WNE

10

DF

26

Mean

0.0000
2.5000
8.7500
9.2500
7.5000
7.5000
11.250
8.0000
8.7500
11.250

Observations per Mean

Standard Error of a Mean 1.6355
Std  Error (Diff of 2 Means) 2.3129

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment
7
10

PNOUOIOOWM

Alpha

11.250
9.2500
8.7500
8.7500
8.0000
7.5000
7.5000
2.5000
0.0000

0.05

Mean Homogeneous Groups
11.250 A

TmEE>>>>>

Standard Error for Compa

Critical T Value 2.052

Critical Value for Comparison 4.7457
Error term used: Rep*Treatment, 27 DF

There are 2 groups (A and B) in which the means

are not significantly different from one another.
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PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: October 28, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 15.687 5.229

Treatment 3 670.688 223.563 83.62 0.0000
Error 9 24.062 2.674

Total 15 710.438

Grand Mean 8.1875 CV 19.97

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 7.6280 7.62798 3. 71 0.0901
Remainder 8 16.4345 2.05431

Relative Efficiency, RCB 1.15
Means of Crop Injury % for Treatment

Treatment Mean

1 0.0000

2 4.5000

3 11.250

4 17.000
Observations per Mean 4
Standard Error of a Mean 0.8176
Std Error (Diff of 2 Means) 1.1562

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 417 13.90

Treatment 3 23679.7 7893.23 3148.55 0.0000
Error 9 22.6 2.51

Total 15 23743.9

Grand Mean 66.563 CV 2.38

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 13.8665 13.8665 12.76 O. 0073
Remainder 8 8.6960 1.0870

Relative Efficiency, RCB 1.84

130



Means of Sprout Control % for Treatment

Treatment Mean

1 0.0000

2 86.250

3 88.750

4 91.250
Observations per Mean 4
Standard Error of a Mean 0.7917
Std Error (Diff of 2 Means) 1.1196

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 227 756

Treatment 3 25247.2 8415.73 321450 0 .0000
Error 9 23.6 2.62

Total 15 25293.4

Grand Mean 68.688 CV 2.36

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P

Nonadditivity 1 7.2996 7.29963 3.59 0.0947

Remainder 8 16.2629 2.03286
Relative Efficiency, RCB 1.32
Means of Poa Control % for Treatment

Treatment Mean

1 0.0000

2 88.250

3 91.750

4 94.750
Observations per Mean 4
Standard Error of a Mean 0.8090
Std Error (Diff of 2 Means) 1.1441

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
4 17.000 A
3 11.250 B
2 45000 C
1 0.0000 D

Alp ha 0.05 Standard Error for Comparison 1.1562
Critical T Value 2.262  Critical Value for Comparison 2.6155
Error term used: Rep*Treatment, 9 DF

All 4 means are significantly different from one another.
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LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
4 91.250 A
3 88.750 AB
2 86.250 B
1 0.0000 C

Alpha 0.05 Standard Error for Comparison 1.1196

Critical T Value 2.262 Critical Value for Comparison 2.5327
Error term used: Rep*Treatment, 9 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatmen t Mean Homogeneous Groups
4 94,750 A
3 91.750 B
2 88250 C
1 0.0000 D

Alpha 0.05 Standard Error for Comparison 1.1441
Critical T Value 2.262  Critical Value for Comparison 2.5882
Error term used: Rep*Treatment, 9 DF

All 4 means are significantly different from one another.
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PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: November 17, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 4580 15.267

Treatment 9 4545.40 505.044 41.42 0.0000
Error 27 329.20 12.193

Total 39 4920.40

Grand Mean 16.700 CV 20.91

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 73.037 73.0373 7.41 0.0114
Remainder 26 256.163 9.8524

Relative Efficiency, RCB 1.02
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
3.5000
9.2500
10.500
22.500
31.250
35.000
18.750
18.750
10 17.500
Observations per Mean 4
Standard Error of a Mean 1.7459
Std Error (Diff of 2 Means) 2.4691

©CoO~NO O WNE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 304.7 101.56

Tre atment 9 22092.1 2454.68 97.67 0.0000
Error 27 678.6 25.13

Total 39 23075.4

Grand Mean 66.375 CV 7.55

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 0.294 0.2938 0.01 0.9163
Remainder 26 678.281 26.0877

Relative Efficiency, RCB 1.23
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Means of Sprout Control % for Treatment

Treatment Mean
0.0000
83.750
85.000
87 .500
67.000
66.750
68.000
67.000
68.750
10 70.000
Observations per Mean 4
Standard Error of a Mean 2.5066
Std Error (Diff of 2 Means) 3.5449

OCoO~NOULAWNBE

Randomized Complete Block AOV Table f or Poa Control %

Source DF SS MS F P

Rep 3 2918 97.27

Treatment 9 21079.5 2342.17 99.32 0.0000
Error 27 636.7 23.58

Total 39 22008.0

Grand Mean 62.500 CV 7.77

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 1.388 1.3880 0.06 0.8135
Remainder 26 635.312 24.4351

Relative Efficiency, RCB 1.24
Means of Poa Control % for Treatment

Treatment Mean

0.0000
78.250
80.000
85.000
57.500
55.000
58.000
67.500
71.250
72.500

Qoo ~NOURA~WNE

=

Observations per Mean 4
Stan dard Error of a Mean 2.4280
Std Error (Diff of 2 Means) 3.4338

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
35.000 A

31.250 A

22.500 B

18.750 B
18.750 B
17.500 B
10.500 C
9.2500 C
3.5000 D
0.0000 D

=
PNWNMNOOOUUOIO N

Alpha 0.05 Standard Error for Comparison 2.4691

Critical T Value 2.052  Critical Value for Com parison 5.0661
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.
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LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous G roups
87.500 A

85.000 A

83.750 A

70.000
68.750
68.000
67.000
67.000
66.750
0.0000

POMUINOONWD

OPTIITTW

Alpha 0.05 Standard Error for Comparison 3.5449
Critical T Value 2.052  Critical Value for Comparison 7.2735

Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means

are not significan tly different from one another.

LSD All - Pair wise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
85.000 A

80.000 A

78.250 AB

72.500 BC
71.250 BC
67.500 C
58.000 D
57.500 D
55.000 D
0.0000 E

POUINOOOONWN

Alpha 0.05 Standard Error for Comparison 3.4338
Critical T Value 2.052  Critical Value for Comparison 7.0455
Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: January 20, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 39.7 1322

Treatment 9 13872.5 1541.39 77.13 0.0000
Error 27 539.6 19.98

Total 39 14451.8

Grand Mean 24.575 CV 18.19

Tukey's 1 Degree of Freed om Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 51.393 51.3935 2.74 0.1101
Remainder 26 488.182 18.7762

Relative Efficiency, RCB 0.97
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
3.2500
10.000
15.000
37.500
55.000
56.250
22.500
22.500
10 23.750
Observations per Mean 4
Standard Error of a Mea n 22352
Std Error (Diff of 2 Means) 3.1610

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa Control%

Source DF SS MS F P

Rep 3 2814 93.80

Treatment 9 27197.5 3021.94 93.03 0.0000
Error 2 7 877.1 3249

Total 39 28356.0

Grand Mean 66.000 CV 8.64

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 3.969 3.9693 0.12 0.7338
Remainder 26 873.131 33.5819

Relative Efficiency, RCB 1.15
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Means of Poa Control % for Treatment

Treatment Mean
0.0000
85.000
92.500
93.750
52.500
55.000
58.750
725 00
80.000
10 70.000
Observations per Mean 4
Standard Error of a Mean 2.8498
Std Error (Diff of 2 Means) 4.0302

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
56.250
55.000
37.500
23.750
22.500
22.500
15.000
10.000
3.2500
0.0000

PNWNMOOOUIO N
o> >
mMmooO00

Alpha 0.05 Standard Error for Comparison 3.1610
Critical T Value 2.052  Critical Value for Comparison 6.4859

Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups

4 93.750 A

3 92.500 AB

2 85.000 BC

9 80.000 CD

8 72.500 DE

10 70.000 E

7 58.750 F

6 55.000 F

5 52.500 F

1 0.0000 G
Alpha 0.05 Standard Error for Comparison 4.0302
Critical T Value 2.052  Critical Value for Comparison 8.2693
Error term used: R ep*Treatment, 27 DF

There are 7 groups (A, B, etc.) in which the means
are not significantly different from one another.
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PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: February 17, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 286 953

Treatment 9 19661.4 2184.60 60.04 0.0000
Error 27 9824 36.39

Total 39 20672.4

Grand Mean 24.300 CV 24.82

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 24.090 24.0904 0.65 0.4262
Remainder 26 958.310 36.8581

Relative Efficiency, RCB 0.94
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
1.7500
7.5000
11.250
37.500
56.250
70.000
17.500
18.750
10 22.500
Observations per Mean 4
Standard Error of a Mean 3.0160
Std Error (Diff of 2 Means) 4.2653

©CoO~NO O WNE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 2146 7153

Treatment 9 28038.9 3115.43 196.12 0.0000
Error 27 4289 15.89

Total 39 28682.4

Grand Mean 78.200 CV 5.10

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 23.577 23.5769 1.51 0.2298
Remainder 26 405.323 15.5893

Relative Efficiency, RCB 1.27
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Means of Sprout Control % for Treatment

Treatment Mean
1 0.0000
2 87.500
3 91.250
4 93 .750
5 81.250
6 88.750
7 92.500
8 78.750
9 83.750
10 84.500
Observations per Mean 4
Standard Error of a Mean 1.9928
Std Error (Diff of 2 Means) 2.8183

Randomized Complete Block AOV Table for Poa Contol %

Source DF SS MS F P

Rep 3 719 23.96

Treatment 9 23667.2 2629.69 126.59 0.0000
Error 27 5609 20.77

Total 39 24300.0

Grand Mean 65.525 CV 6.96

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 0.474 0.4739 0.02 0.8833
Remainder 26 560.401 21.5539

Relative Efficiency, RCB 1.01
Means of Poa Control % for Treatment

Treatment Mean
1 0.0000
2 81.250
3 83.250
4 88.750
5 57.500
6 55.000
7 62.500
8 71.250
9 78.250
10 77.500
Observations per Mean 4
Standard Error of a Mean 2.2789
Std  Error (Diff of 2 Means) 3.2228

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups

7 70.000 A

6 56.250 B

5 37500 C
10 22.500 D

9 18.750 DE
8 17.500 DE
4 11.250 EF
3 7.5000 FG
2 1.7500 G
1 0.0000 G

Alpha 0.05 Standard Error for Compar

Critical T Value 2.052  Critical Value for Comparison 8.7516
Error term used: Rep*Treatment, 27 DF

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.

ison 4.2653
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LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
93.750 A
92.500 AB
91.250 AB
88.750 ABC
87.500 BC
84.500 CD
83.750 CD
81.250 D
78.750 D
0.0000 E

=
POOUITOONOOWN D

Alpha 0.05 Standard Error for Comparison 2.8183
Critical T Value 2.052  Critical Value for Comparison 5.7826
Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in whic h the means
are not significan tly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
4 88.750 A
3 83.250 AB
2 81.250 B
9 78.250 B
10 77.500 BC
8 71.250 C
7 62500 D
5 57.500 DE
6 55.000 E
1 0.0000 F

Alpha 0.05 Standard Error for Comparison 3.2228

Critical T Value 2.052 Critical Value for Comparison 6.6127
Error term used: Rep*Treatment, 27 DF

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1704 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: March 31, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 487 16.22

Treatment 9 17650.6 1961.18 94.54 0.0000
Error 27 560.1 20.74

Tot al 39 18259.4

Grand Mean 27.375 CV 16.64

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 42.254 42.2536 2.12 0.1572
Remainder 26 517.821 19.9162

Relative Efficiency, RCB 0.98
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
4.5000
12.000
15.750
37.500
57.500
68.750
20.750
28.750
10 28.250
Observations per Mean 4
Standard Error of a Mean 2.2773
Std Error (Diff of 2 Means) 3.2205

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 359.5 119.82
Treatment 9 20846.7 2316.30 114.80 0.0000
Error 27 544.8 20.18

Total 39 21751.0

Grand Mean 57.975 CV 7.75

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 37.925 37.9253 1.95 0.1749

Remainder 26 506.850 19.4942

Relative Efficiency, RCB 1.38
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Means of Poa Control % for Treatment

Treatment Mean
0.0000
69.250
75.000
80.750
47.500
43.750
50.000
69.000
74.500
10 70.000
Observations per Mean 4
Standard Error of a Mean 2.2459
Std Error (Diff of 2 Means) 3.1762

O©CoO~NOOAWNE

LSD All - Pairwise  Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
68.750 A

57.500 B

37500 C
28.750 D
28.250 D
20.750 E
15.750 EF
12.000 F
4.5000 G
0.0000 G

PNWhAp,OOOUIO N

Alpha 0.05 Standard Error for Comparison 3.2205
Critical T Value 2.052  Critical Value for Comparison 6.6080
Error term used: Rep*Treatment, 27 DF

There are 7 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
4 80.750 A
3 75.000 AB
9 74.500 AB

10 70.000 B
2 69.250 B
8 69.000 B
7 50.000 C
5 47500 C
6 43.750 C
1 0.0000 D

Alpha 0.05 Standard Error for Comparison 3.1762
Critical T Value 2.052 Critical Value for Comparison 6.5171
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: October 29, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 48.25 16.083

Treatment 3 1003.25 334.417 21.16 0.0002
Error 9 142.25 15.806

Total 15 1193.75

Grand Mean 11.375 CV 34.95

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 2.788 2.7881 0.16 0.6997
Remainde r 8 139.462 17.4327

Relative Efficiency, RCB 0.96
Means of Crop Injury % for Treatment

Treatment Mean
1 0.0000
2 8.7500
3 15.500
4 21.250
Observations per Mean 4
Standard Error of a Mean 1 .9878
Std Error (Diff of 2 Means) 2.8112

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 2922 97.40

Treatment 3 16504.7 5501.56 280.43 0.0000
Error 9 176.6 19.62

Total 15 16973.4

Grand Mean 54.688 CV 8.10

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 72.886 72.8858 5.62 0.0451
Remainder 8 103.677 12.9596

Relative Efficiency, RCB 1.72
Means of Sprout Control % for Treatment

Treatment Mean

1 0.0000

2 63.750

3 75.000

4 80.000
Observations per Mean 4
Standard Error of a Mean 2.2146
Std Error (Diff of 2 Means) 3.1319

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 567.2 189.06

Treatment 3 13879.7 4626.56 127.51 0.0000
Error 9 326.6 36.28

Total 15 14773.4

Grand Mean 50.313 CV 11.97
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Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 195.400 195.400 11.92 0.0087
Remainder 8 1 31.163 16.395

Relative Efficiency, RCB 1.77
Means of Poa Control % for Treatment

Treatment Mean

1 0.0000

2 60.000

3 67.500

4 73.750
Observations per Mean 4
Standard Error of a Mean 3.0118
Std Err  or (Diff of 2 Means) 4.2594

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
4 21.250 A
3 15.500 A
2 8.7500 B
1 0.0000 C

Alpha 0.05 Standard Error for Comparison 2.8112
Critical T Value 2.262  Critical Value for Comparison 6.3593

Error term used: Rep*Treatment, 9 DF

There are 3 groups (A, B, etc.) in which the means

are not significan tly different from one another.

LSD All - Pairw ise Comparisons Test of Sprout Control% for Treatment

Treatment Mean Homogeneous Groups
4 80.000 A
3 75.000 A
2 63.750 B
1 0.0000 C

Alpha 0.05 Standard Error for Comparison 3.1319
Critical T Value 2.262 Critical Value for Comparison 7.0849
Error term used: Rep*Treatment, 9 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treat ment

Treatment Mean Homogeneous Groups
4 73.750 A
3 67.500 AB
2 60.000 B
1 0.0000 C

Alpha 0.05 Standard Error for Comparison 4.2594

Critical T Value 2.262  Critical Value for Comparison 9.6354
Error term used: Rep*Treatment, 9 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: November 17, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 10.40 3.467

Treatment 9 3294.10 366.011 34.91 0.0000
Error 27 283.10 10.485

Total 39 3 587.60

Grand Mean 17.400 CV 18.61

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 13.596 13.5961 1.31 0.2625
Remainder 26 269.504 10.3655

Relative  Efficiency, RCB 0.95
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
8.7500
14.500
18.250
18.750
26.250
36.250
17.500
17.500
10 16. 250
Observations per Mean 4
Standard Error of a Mean 1.6190
Std Error (Diff of 2 Means) 2.2897

©CoO~NO O WNE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 3025 100.83

Treatment 9 20752.5 2305.83 60.89 0.0000
Error 27 10225 37.87

Total 39 220775

Grand Mean 66.750 CV 9.22

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1  3.14 3.1389 0.08 0.7795
Remainder 26 1019.36 39.2062

Relative Efficiency, RCB 1.13
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Means of Sprout Control % for Treatment

Treatment Mean
0.0000
73.750
82.500
83.750
67.500
70.000
71.250
73.750
72.500
10 72.500
Observations per Mean 4
Standard Error of a Mean 3.0769
Std Error (Diff of 2 Means) 4.3515

OCoO~NOULAWNBE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 12719 423.96

Treatment 9 17518.1 1946.46 16.25 0.0000
Error 27 32344 119.79

Total 39 22024.4

Grand Mean 59.875 CV 18.28

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 11.55 11.549 0.09 0.7626
Remainder 26 3222.83 123.955

Relative Efficiency, RCB 1.20
Means of Poa Control % for Treatment

Treatment Mean
0.0000
66.250
68.750
73.750
55.000
57.500
62.500
75.000
67.500
10 72.500
Observations per Mean 4
Standard Error of a Mean 5.4725
Std Error (Diff of 2 Means) 7.7392

O©CoO~NOOOWNE
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LSD All - Pairwise Comparisons Test of Injury for Treatment

Treatment Mean Homogeneous Groups
36.250 A

26.250
18.750
18.250
17.500
17.500
16.250
14.500
8.7500
0.0000

=
PNWOOwohMUTo N

mo000000®

Alpha 0.05 Standard Error for Comparison 2.2897
Critical T Value 2.052 Critical Value for Comparison 4.6980
Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Sprout Control % for Tr eatment

Treatment Mean Homogeneous Groups
83.750 A

82.500 AB

73.750 BC

73.750 BC

72.500
72.500
71.250
70.000
67.500
0.0000

=
POO~NOOONWN

g00000

Alpha 0.05 Standard Error for Comparison 4.3515
Critical T Value 2.052  Critical Value for Comparison 8.9285
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not signifi can tly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control% for Treatment

Treatment Mean Homogeneous Groups
75.000 A
73.750 A
72.500 AB
68.750 ABC
67.500 ABC
66.250 ABC
62.500 ABC
57.500 BC
55.000 C
0.0000 D

RPUOIONNO WO MO

Alpha 0.05 Standard Error for Comparison 7.7392
Critical T Value 2.052  Critical Value for Comparison 15.880
Errort erm used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: January 20, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 356 11.87

Treatment 9 20678.4 2297.60 113.12 0.0000
Error 27 548.4 20.31

Total 39 21262. 4

Grand Mean 28.200 CV 15.98

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 47.607 47.6072 2.47 0.1280
Remainder 26 500.793 19.2613

Relative Efficiency , RCB 0.97
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
8.2500
12.500
17.500
33.750
61.250
77.500
25.000
23.250
10 23.000
Observations per Mean 4
Standard Error of a Mean 2.2534
Std Error (Diff of 2 Means) 3.1868

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 4296.9 1432.30

Treatm ent 9 19408.6 2156.51 16.03 0.0000
Error 27 3631.6 134.50

Total 39 27337.1

Grand Mean 62.650 CV 18.51

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivi ty 1 199.81 199.813 1.51 0.2296
Remainder 26 3431.79 131.992

Relative Efficiency, RCB 1.74
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Means of Poa Control % for Treatment

Treatment Mean
0.0000
60.000
68.750
68.250
62.500
66.250
63.250
82.500
76.250
10 78.750
Observations per Mean 4
Standard Error of a Mean 5.7988
Std Error (Diff of 2 Means) 8.2007

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups

7 77.500 A

6 61.250 B

5 33.750 C

8 25.000 D

9 23.250 DE
10 23.000 DE
4 17500 EF
3 12.500 FG
2 8.2500 G
1 0.0000 H

Alpha 0.05 Standard Error for Comparison 3.1868

Critical T Value 2.052  Critical Value for Comparison 6.5387
Error term used: Rep*Treatment, 27 DF

There are 8 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
82.500 A
78.750 AB
76.250 ABC
68.750 ABC

68.250 ABC
66.250 ABC
63.250 BC
62.500 BC
60.000 C
0.0000 D

1

PNONOPMWOO®

Alpha 0.05 Standard Error for Comparison 8.2007

Critical T Value 2.052  Critical Value for Comparison 16.826
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: February 17, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 206.1 68.70

Treatment 9 17558.9 1950.99 55.05 0.0000
Error 27 956.9 35.44

Total 39 18721.9

Grand Mean 22.050 CV 27.00

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 255.300 255.300 9.46 0.0049
Remainder 26 701.600 26. 985

Relative Efficiency, RCB 1.07
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
6.2500
15.500
16.750
20.000
50.000
72.500
10.000
14.250
10 15.250
Observations per Mean 4
Standard Error of a Mean 2.9766
Std Error (Diff of 2 Means) 4.2096

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 2856.9 952.29
Treatment 9 18155.6 2017.29 12.49 0.0000
Error 27 43619 161.55

Total 39 25374.4

Grand Mean 59.875 CV 21.23

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 57.06 57.058 0.34 0.5622

Remainder 26 4304.82 165.570

Relative Efficiency, RCB 1.38
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Means of Poa Control % for Treatment

Treatment Mean
0.0000
56.250
72.500
73.750
57.500
58.750
60.000
77.500
68.750
10 73.750
Observations per Mean 4
Standard Error of a Mean 6.3551
Std Error (Diff of 2 Means) 8.9875

OCoO~NOULAWNBE

Randomized Complete Bloc k AQV Table for Sprout Control %

Source DF SS MS F P

Rep 3 1717 57.23

Treatment 9 23691.0 2632.34 52.64 0.0000
Error 27 1350.1 50.00

Total 39 25212.8

Grand Mean 71.075 CV 9.95

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 1.11 1.1133 0.02 0.8847
Remainder 26 1348.96 51.8831

Relative Efficiency, RCB 1.01
Means of Spr  out Control % for Treatment

Treatment Mean
0.0000
71.250
83.750
88.750
75.000
80.000
87.000
76.250
73.750
10 75.000
Observations per Mean 4
Standard Error of a Mean 3.5356
Std  Error (Diff of 2 Means) 5.0001

O©CoO~NOOOWNE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
72.500 A
50.000 B
20.000 C
16.750 CD
15.500 CD
15.250 CD
14.250 CDE
10.000 DE
6.2500 EF
0.0000 F

=
PNOOOWMUTON

Alpha 0.05 Standard Error for Comparison 4.2096

Critical T Valu e 2.052 Critical Value for Comparison 8.6373
Error term used: Rep*Treatment, 27 DF

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.
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LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
77.500 A
73.750 AB
73.750 AB
72.500 AB
68.750 AB
60.000 AB
58.750 B
57.500 B
56.250 B
0.0000 C

PNUOO~NOWO MO

Alpha 0.05 Standard Error for Comparison 8.9875
Critical T Value 2.052  Critical Value for Comparison 18.441
Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means

are not sig nifican  tly different from one another.

LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
88.750 A
87.000 A
83.750 AB
80.000 ABC
76.250 BC
75.000 BC
75.000 BC
73.750 BC
71.250 C
0.0000 D

=
RPNOOUITO O WN b

Alpha 0.05 Standard Error for Comparison 5.0001
Critical T Value 2.052  Critical Value for Comparison 10.259
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1705 Efficacy and crop safety of Alion herbicide on Perennial Ryegrass

Evaluation Date: March 20, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 120.6 40.20

Treatment 9 10028.9 1114.32 51.79 0.0000
Error 27 580.9 2151

Total 39 10730.4

Grand Mean 19.800 CV 23.43

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 116.243 116.243 6.50 0.0170
Remainder 26 464.657 17.871

Relative Efficiency, RCB 1.07
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
5.0000
12.500
15.500
13.750
37.500
56.250
10.500
19.500
10 27.500
Observat ions per Mean 4
Standard Error of a Mean 2.3192
Std Error (Diff of 2 Means) 3.2798

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 18819 627.29

Treatment 9 12378.1 1375.35 11.61 0.0000
Error 27 3199.4 118.50

Total 39 17459.4

Grand Mean 49.375 CV 22.05

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 189.33 189.333 1.64 0.2123
Remainder 26 3010.04 115.771

Relative Efficiency, RCB 1.33
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Means of Poa Control % for Treatment

Treatment Mean
0.0000
42.500
60.000
62.500
47.500
51.250
52.500
62.500
56.250
10 58.750
Observations per Mean 4
Standard Error of a Mean 5.4428
Std Error (Diff of 2 Means) 7.6973

OCoO~NOULAWNBE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 1475 49.17

Treatment 9 30822.5 3424.72 333.22 0.0000
Error 27 2775 10.28

Total 39 312475

Grand Mean 82.750 CV 3.87

Tukey's 1 Degree of Fre edom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 11.024 11.0243 1.08 0.3092
Remainder 26 266.476 10.2491

Relative Efficiency, RCB 1.29
Means of Sprout Control % for Treatment

Tr eatment Mean
0.0000
86.250
93.750
95.000
88.750
92.500
97.500
90.000
90.000
10 93.750
Observations per Mean 4
Standard Error of a Mean 1.6029
Std Error (Diff of 2 Means) 2.2669

O©CoO~NOOOWNE
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LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups

7 56.250 A

6 37.500 B

10 27.500 C

9 19500 D

4 15 500 DE

5 13.750 DE

3 12500 E

8 10.500 EF

2 5.0000 FG

1 0.0000 G
Alpha 0.05 Standard Error for Comparison 3.2798
Critical T Value 2.052  Critical Value for Comparison 6.7297

Error term used: Rep*Treatment, 27 DF
There are 7 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
4 62.500 A
8 62.500 A
3 60.000 A

10 58.750 A
9 56.250 AB
7 52.500 AB
6 51.250 AB
5 47.500 AB
2 42500 B
1 0.0000 C

Alpha 0.05 Sta ndard Error for Comparison 7.6973
Critical T Value 2.052  Critical Value for Comparison 15.793

Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means

are not significan tly different from one another.

LSD All - Pairwis e Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
7 97.500 A
4 95.000 AB
3 93.750 ABC
10 93.750 ABC
6 92.500 BCD
8 90.000 CDE
9 90.000 CDE
5 88.750 DE
2 86.250 E
1 0.0000 F

Alpha 0.05 Standard Error for Comparison 2.2669
Critical T Value 2.052  Critical Value for Comparison 4.6513
Error term used: Rep*Treatment, 27 DF

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1706 Efficacy and crop safety of Alion herbicide on Orchardgrass

Evaluation Date: October 31, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 3.1875 1.06250

Treatment 3 20.6875 6.89583 2.53 0.1231
Error 9 24.5625 2.72917

Total 15 48.4375

Grand Mean 1.1875 CV 139.12

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 6.1707 6.17070 2.68 0.1400
Remainder 8 18.3918 2.29898

Relative Efficiency, RCB 0.84
Means of Crop Injury % for Treatment

Treatment Mean

1 0.0000

2 0.5000

3 1.2500

4 3.0000
Observations per Mean 4
Standard Error of a Mean 0.8260
Std Error (Diff of 2 Means) 1.1682

Randomized Co mplete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 922 30.73

Treatment 3 14729.7 4909.90 349.15 0.0000
Error 9 126.6 14.06

Total 15 14948.4

Grand Mean 52.188 CV 7.19

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 28.6054 28.6054 2.34 0.1649
Remainder 8 97.9571 12.2446

Relati ve Efficiency, RCB 1.19
Means of Sprout Control % for Treatment

Treatment Mean

1 0.0000

2 63.750

3 72.500

4 72.500
Observations per Mean 4
Standard Error of a Mean 1.8750
Std Error (Diff of 2 Means) 2.6517
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LSD All - Pairwi se Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
4 3.0000 A
3 1.2500 AB
2 0.5000 AB
1 0.0000 B

Alpha 0.05 Standard Error for Comparison 1.1682
Critical T Value 2.262 Critical Value for Comparison 2.6425
Error term used: Rep*Treatment, 9 DF

There are 2 groups (A and B) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Sprout Control % for Treatme

Treatment Mean Homogeneous Groups
3 72,500 A
4 72,500 A
2 63.750 B
1 0.0000 C

Alpha 0.05 Standard Error for Comparison 2.6517
Critical T Value 2.262 Critical Value for Comparison 5
Error term used: Rep*Treatment, 9 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

.9985
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PAR1706 Efficacy and crop safety of Alion herbicide on Orchardgrass

Evaluation Date: November 17, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 11.475 3.8250

Treatment 9 566.025 62.8917 6.57 0.0001
Error 27 258.275 9.5657

Total 39 835.775

Grand Mean 6.4250 CV 48.14

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 1.167 1.16719 0.12 0.7339
Remainder 26 257.108 9.88876

Relative Efficiency, RC B 0.95
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
2.5000
2.5000
6.2500
3.7500
8.7500
10.000
10.000
11.250
10 9.2500
Observations per Mean 4
Standard Error of a Mean 1.5464
Std Error (Diff of 2 Means) 2.1870

©CoO~NO O WNE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 1950 65.00

Trea tment 9 22315.0 2479.44 85.83 0.0000
Error 27 780.0 28.89

Total 39 23290.0

Grand Mean 68.000 CV 7.90

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditiv ity 1 7.749 7.7488 0.26 0.6138
Remainder 26 772.251 29.7020

Relative Efficiency, RCB 1.10
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Means of Sprout Control % for Treatment

Treatment Mean
0.0000
62.500
67.500
68.750
82.500
81.250
80.000
78.750
82.500
10 76.250
Observations per Mean 4
Standard Error of a Mean 2.6874
Std Error (Diff of 2 Means) 3.8006

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
11.250 A
10.000 AB
10.000 AB
9.2500 AB
8.7500 AB
6.2500 BC
3.7500 CD
2.5000 CD
2.5000 CD
0.0000 D

PWNUORMOOONO

Alpha 0.05 Standard Error for Comparison 2.1870
Critical T Value 2.052  Critical Value for Comparison 4.4873
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in wh ich the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
82.500 A
82.500 A
81.250 A
80.000 A
78.750 A
76.250 Al
68.750 B
67.500 C
62.500 C
0.0000 D

B
C

=
PNWNMNODONO OO

Alpha 0.05 Standard Error for Comparison 3.8006

Critical T Value 2.052  Critical Value for Compar ison 7.7982

Error term used: Rep*Treatment, 27 DF
There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.
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PAR1706 Efficacy and crop safety of Alion herbicide on Orchardgrass

Evaluation Date: February 13, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 61.700 20.5667

Treatment 9 589.500 65.5000 7.61 0.0000
Error 27 232.300 8.6037

Total 39 883. 500

Grand Mean 8.2500 CV 35.55

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 39.118 39.1178 5.26 0.0301
Remainder 26 193.182 7.4301

Relative Efficien cy, RCB 1.11
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
4.0000
8.7500
6.2500
7.0000
8.7500
12.500
12.000
11.250
10 12.000
Observations per Mean 4
Standard Error of a Mean 1.4666
Std Error (Diff of 2 Means) 2.0741

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 2125 70.82

Treat ment 9 29662.7 3295.86 134.88 0.0000
Error 27 659.8 24.44

Total 39 30535.0

Grand Mean 77.225 CV 6.40

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 32.475 32.4754 1.35 0.2565
Remainder 26 627.300 24.1269

Relative Efficiency, RCB 1.15
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Means of Poa Control % for Treatment

Treatment

OCoO~NOULAWNBE

10

Mean
0.0000
68.750
77.500
74.25
86.250
91.250
91.250
93.250
97.750
92.000

0

Observations per Mean

Standard Error of a Mean 2.4716
Std Error (Diff of 2 Means) 3.4954

LSD All - Pairwise Comparisons Test of Cr

Treatment

PNPAMPOTOWOOON

Alpha

Critical T Value 2.052
Error term used: Rep*Treatment, 27 DF
There are 5 groups (A, B, etc.) in

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment

PNPWOWUONO OO

Alpha

Critical T Value 2.052
Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means
are not significantly different from one another.

Mean Homogeneous Groups

12.500
12.000
12.000
11.250
8.7500
8.7500
7.0000
6.2500
4.0000
0.0000

0.05

Mean Homogeneous Groups

97.750
93.250
92.000
91.250
91.250
86.250
77.500
74.250
68.750
0.0000

0.05

A
A
A
AB
ABC
ABC
BCD
CD
DE
E

Standard Error for Comparison 2.0741
Critical Value for Comparison 4.2557

A
AB
AB
A
AB
B
C
CD
D
E

Standard Error for Comparison 3.4954
Critical Value for

op Injury % for Treatment

which the means

Comparison 7.1720
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PAR1706 Efficacy and crop safety of Alion herbicide on Orchardgrass

Evaluation Date: March 20, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 153.90 51.3000

Treatment 9 832.00 92.4444 5.98 0.0001
Error 27 417.60 15.4667

Total 39 1403 .50

Grand Mean 9.2500 CV 42.52

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 72.787 72.7868 5.49 0.0271
Remainder 26 344.813 13.2620

Relative  Efficiency, RCB 1.18
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
5.7500
7.5000
8.0000
6.0000
11.500
13.000
10.000
15.000
10 15. 750
Observations per Mean 4
Standard Error of a Mean 1.9664
Std Error (Diff of 2 Means) 2.7809

©CoO~NO O WNE

Randomized Complete Block AOV Table for Sprout Control %

Source DF SS MS F P

Rep 3 279.3 93.09

Treatment 9 24203.5 2689.28 88.99 0.0000
Error 27 816.0 30.22

Total 39 25298.8

Grand Mean 69.325 CV 7.93

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 40.713 40.7132 1.37 0.2532
Remainder 26 775.262 29.8178

Relative Efficiency, RCB 1.16
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Means of Sprout Control % for Treatment

Treatment Mean
0.0000
63.750
67.500
66 .250
78.750
79.250
76.250
88.750
84.500
10 88.250
Observations per Mean 4
Standard Error of a Mean 2.7487
Std Error (Diff of 2 Means) 3.8872

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
15.750 A

15.000 AB

13.000 ABC
11.500 ABCD
10.000 BCDE
8.0000 CDE
7.5000 CDE
6.0000 D E
57500 E
0.0000 F

=
PNUOWPAMPOONOO

Alpha 0.05 Standard Error for Comparison 2.7809
Critical T Value 2.052  Critical Value for Comparison 5.7059
Error term used: Rep*Treatment, 27 DF

There are 6 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Sprout Control % for Treatment

Treatment Mean Homogeneous Groups
88.750 A
88.250 A
84.500 AB
79.2 50 BC
78.750 BC
76.250 C
67.500 D
66.250 D
D
E

1

63.750
0.0000

PNPONUOTOOO®

Alpha 0.05 Standard Error for Comparison 3.8872

Critical T Value 2.052  Critical Value for Comparison 7.9760

Error term used: Rep*Treatment, 27 DF
There are 5 groups (A, B, etc.) in which the means
are not significantly different from one another.
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PAR1707 Efficacy and crop safety of Alion herbicide on Fine Fescue

Evaluation Date: November 17, 2016

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 120.67 40.2250

Treatment 9 847.73 94.1917 11.18 0.0000
Error 27 227.57 8.4287

Total 39 1195.98

Grand Mean 9.2750 CV 31.30

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 4.847 4.84659 0.57 0.4587
Remainder 26 222.728 8.56648

Relative Efficiency, RCB 1.29
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
3.7500
5.0000
7.5000
12.500
12.500
13.750
12.250
13.000
10 12.500
Observations per Mean 4
Standard Error of a Mean 1.4516
Std Error (Diff of 2 Means) 2.0529

©CoO~NO O WNE

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 863 28.76
Treatment 9 31224.0 3469.34 351.52 0.0000
Error 27 266.5 9.87

Total 39 31576.8

Grand Mean 83.325 CV 3.77

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F
Nonadditivity 1 5.867 5.8669 0.59 0.4511
Remainder 26 260.608 10.0234

Relative Efficiency, RCB 1.15
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Means of Poa Control % for Treatment

Treatment Mean
0.0000
93.750
96.500
98 .000
87.500
91.250
92.500
91.250
93.750
10 88.750
Observations per Mean 4
Standard Error of a Mean 1.5708
Std Error (Diff of 2 Means) 2.2214

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
13.750
13.000
12.500
12.500
12.500
12.250
7.5000
5.0000
3.7500 BC
0.0000 C

PNWRAOUOITOO O-N
TE>>>>>>

Alpha 0.05 Standard Error for Comparison 2.0529
Critical T Value 2.052  Critical Value for Comparison 4.2122
Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means

are no t significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
98.000 A
96.500 AB
93.750 ABC
93.750 ABC
92.500 BCD
91.250 CDE
91.250 CDE
88.750 DE
87500 E
0.0000 F

=
RPOIOOO~NONWD

Alpha 0.05 Standard Error for Comparison 2.2214

Critical T Value 2.052 Critical Va lue for Comparison 4.5580
Error term used: Rep*Treatment, 27 DF

There are 6 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1707 Efficacy and crop safety of Alion herbicide on Fine Fescue

Evaluation Date: January 19, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS
Rep 3 30.60 10.200
Treatment

Total

Grand Mean 12.300 CV 32.70

Tukey's 1 Degree of Freedom Test for Nonadditivity

SS
0.211 0.2110 0.01 0.9116
26 436.689 16.7957

Source

Nonadditivity 1

Remainder

Rel ative Efficiency, RCB 0.97

Means of Crop Injury % for Treatment

Treatment

©CoO~NO O WNE

10

DF

Mean

0.0000
4.2500
9.2500
11.250
6.2500
12.500
17.500
17.500
20.750
23.750

9 2078.90 230.989 14.27 0.0000
Error 27 436.90 16.181
39 2546.40

Observations per Mean

Standard Error of a Mean 2.0113
Std  Error (Diff of 2 Means) 2.8444

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment

=
PNOWRAMOOONOO

Alpha

Critical T Value 2.052
Error term used: Rep*Treatment, 27 DF

There are 7 groups (A, B, etc.) in which the means
are not significantly different from one another.

Mean Homogeneous Groups

23.750 A
20.750 AB

17.500
17.500
12.500
11.250
9.2500
6.2500
4.2500
0.0000

0.05

Stan

dard Error for Comparison 2.8444
Critical Value for Comparison 5.8363
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PAR1707 Efficacy and crop safety of Alion herbicide on Fine Fescue

Evaluation Date: February 17, 2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 81.28 27.092

Treatment 9 2193.23 243.692 16.98 0.0000
Error 27 387.48 14.351

Total 39 2661.98

Grand Mean 10.525 CV 35.99

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 16.177 16.1775 1.13 0.2970
Remainder 26 371.298 14.2807

Relative Efficiency, RCB 1.07
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
4.5000
8.0000
10.250
5.0000
6.2500
8.2500
20.000
19.250
10 23.750
Observations per Mean 4
Standard Error of a Mean 1.8941
Std  Error (Diff of 2 Means) 2.6787

©CoO~NO O WNE

LSD All - Pairwise Comparisons Test of Crop Injury % for Trea

Treatment Mean Homogeneous Groups
23.750 A
20.000 A
19.250 A
10.250 B
8.2500 BC
8.0000 BC
6.2500 BC
5.0000 BCD
45000 CD
0.0000 D

=
PNUOOWNPDO0O

Alpha 0.05 Standard Error for Comparison 2.6787
Critical T Value 2.052  Critical Value for Comparison 5.4963
Error term used: Rep*Treatment, 27 DF

There are 4 groups (A, B, etc.) in which the means

are not si gnificantly different from one another.

tment
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PAR1707 Efficacy and crop safety of Alion herbicide on Fine Fescue

Evaluation Date: March 23,2017

Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 9.68 3.225

Treatment 9 5037.13 559.681 30.01 0.0000
Error 27 503.58 18.651

Total 39 5550.38

Grand Mean 12.875 CV 33.54

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 5.613 5.6131 0.29 0.5929
Remainder 26 497.962 19.1524

Relative Efficiency, RCB 0.94
Means of Crop Injury % for Treatment

Treatment Mean
0.0000
3.7500
6.7500
8.7500
5.7500
8.0000
11.250
20.750
25.000
10 38.750
Observations per Mean 4
Standard Error of a Mean 2.1593
Std Error (Diff of 2 Means) 3.0538

©CoO~NO O WNE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
38.750 A
25.000 B
20.750 B
11.250 C
8.7500 CD
8.0000 CD
6.7500 CD
5.7500 CDE
3.7500 DE
0.0000 E

=
PNOOWORMNOOO

Alpha 0.05 Standard Error for Comparison 3.0538
Critical T Value 2.052  Critical Value for Comparison 6.2658
Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1708 Efficacy and crop safety of Eptam herbicide on carbon planted perennial ryegrass

Evaluation Date: December 2, 2016
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 176.59 58.865

Treatment 7 4866.47 695.210 28.42 0.0000
Error 21 513.66 24.460

Total 31 5556.72

Grand Mean 19.906 CV 24.84

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 12.017 12.0172 0.48 0.4968
Remainder 20 501.639 25.0820

Relative Efficiency, R CB1.14
Means of Crop Injury % for Treatment

Treatment Mean

0.0000

10.500

13.750

26.250

15.500

18.250

35.000

40.000
Observations per Mean 4
Standard  Error of a Mean 2.4728
Std Error (Diff of 2 Means) 3.4971

O~NO O WNPF

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 1781 59.38

Treatment 7 28563.9 4080.55 253.62 0.00 00
Error 21 3379 16.09

Total 31 29079.9

Grand Mean 78.563 CV 5.11

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 31.554 31.5539 2.06 0.1666
Remainder 20 306.321 15.3161

Relative Efficiency, RCB 1.26
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Means of Poa Control % for Treatment

Treatment Mean

0.0000

96.500

86.250

87.500

86.250

91.250

88.250

92.500
Observations per Mean 4
Standard Error of a Mean 2.0056
Std Error (Diff of 2 Means) 2.8363

O~NO O WN P

Randomized Complete Block AOV Table for Weed Control %

Source DF SS MS F P

Rep 3 2373 79.11

Treatment 7 27216.7 3888.10 174.31 0.0000
Error 21 468.4 2231

Total 31 279225

Grand Mean 76.281 CV 6.19

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 28.723 28.7233 1.31 0.2665
Remainder 20 439.683 21.9841

Relative Efficiency, RCB 1.25
Means of Weed Control % for Treatment

Treatment Mean

0.0000

98.250

85.500

87.750

83.750

86.250

84.500

84.250

Observations per Mean 4
Standard Error of a Mean 2.3614
Std Error (Diff of 2 Means) 3.3395

O~NO O WNPE

LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
40.000 A

35.000 A

26.250 B

18.250 C

15.500 CD

13.750 CD

10500 D

0.0000 E

PNWOOoO A~

Alpha 0.05 Standard Error for Comparison 3.4971
Critical T Value 2.080 Critical Value for Comparison 7.2727

Error term used: Rep*Treatment, 21 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one an other.
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LSD All

- Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups

Alpha

96.500 A
92.500 AB
91.250 ABC
88.250 BC
87.500 BC
86.250 C
86.250 C
0.0000 D

POWhA~NOOWON

0.05 Standard Error for Comparison 2.8363

Critical T Value 2.080 Critical Value for Comparison 5.8984
Error term used: Rep*Treatment, 21 DF

There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All

- Pairwise Comparisons Test of Weed Control % for Treatment

Treatment Mean Homogeneous Groups

Alpha

98.250 A
87.750
86.250
85.500
84.500
84.250
83.750
0.0000

PO ~NWO BN
OWImI®ww

0.05 Standard Error for Comparison 3.3395

Critical T Value 2.080 Critical Value for Comparison 6.9450
Error term used: Rep*Treatment, 21 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1708 Efficacy and crop safety of Eptam herbicide on carbon planted perennial ryegrass

Evaluation Date: December 27, 2016
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 68.50 22.833

Treatment 7 3712.00 530.286 38.73 0.0000
Error 21 287.50 13.690

Total 31 4068.00

Grand Mean 17.500 CV 21.14

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 33.176 33.1762 2.61 0.1219
Remainder 20 254.324 12.7162

Relative Efficiency, RCB 1.06
Means of Crop Injury % for Treatment

Treatment Mean

0.0000

8.0000

13.750

21.250

13.750

17.000

33.750

32.500
Observations per Mean 4
Standard  Error of a Mean 1.8500
Std Error (Diff of 2 Means) 2.6163

O~NO O WNPF

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 3216 107.20

Treatment 7 27790.2 3970.03 275.92 0.0000
Error 21 302.2 14.39

Total 31 28414.0

Grand Mean 77.531 CV 4.89

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 46.858 46.8584 3.67 O. 0698
Remainder 20 255.298 12.7649

Relative Efficiency, RCB 1.62

Means of Poa Control % for Treatment

Treatment Mean

0.0000

95.000

84.500

88.750

84.500

90.000

89. 500

88.000
Observations per Mean 4
Standard Error of a Mean 1.8966
Std Error (Diff of 2 Means) 2.6822

O~NO O WNPEF
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Randomized Complete Block AOV Table for Weed Control %

Source DF SS MS F P

Rep 3 599.1 199.71
Treatment 7 27166.4 3880.91 148.08 0.0000
Error 21 5504 26.21

Total 31 28315.9

Grand Mean 76.063 CV 6.73

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 60.121 60.1209 2.45 0.1330

Remainder 20 490.254 24.5127

Relative Efficiency, RCB 1.64
Means of Weed Control % for Treatment

Treatment Mean

0.0000

99.000

86.250

86.250

85.000

85.000

84.500

82.500

Observations per Mean 4
Standard Error of a Mean 2.5597
Std Error (Diff of 2 Me ans) 3.6200

O~NO O WNPF

LSD All - Pairwise Comparisons Test of Crop Injury % for Trea tment

Treatment Mean Homogeneous Groups

33.750 A

32.500 A

21.250 B

17.000 B

13.750 C

13.750 C
D
E

C

8.0000
0.0000

PNOWO OO

Alpha 0.05 Standard Error for Comparison 2.6163
Critical T Value 2.080 Critical Value for Comparison 5.4410

Error term used: Rep*Treatment, 21 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
95.000 A
90.000 AB
89.500 AB
88.750 B
88.000 B
84.500 B
84.500 B
0.0000 C

PO WoohA~NON

Alpha 0.05 Standard Error for Comparison 2.6822
Critical T Value 2.080 Critical Value for Comparison 5.5779
Error term used: Rep*Treatment, 21 DF

There are 3 groups (A, B, etc.) in which the means

are not signif icantly different from one another.
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LSD All - Pairwise Comparisons Test of Weed Control % for Treatment

Treatment Mean Homogeneous Groups
99.000 A

86.250
86.250
85.000
85.000
84.500
82.500
0.0000

RPoO~NOUORMWN
OWImIwIwW

Alpha 0.05 Standard Error for Comparison 3.6200
Critical T Value 2.080 Critical Value for Comparison 7.5281
Error term used: Rep*Treatment, 21 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1708 Efficacy and crop safety of Eptam herbicide on carbon planted perennial ryegrass

Evaluation Date: March 1, 2017
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 283.75 94.583

Treatment 7 4627.50 661.071 18.39 0.0000
Error 21 754.75 35.940

Total 31 5666.00

Grand Mean 22.250 CV 26.94

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 46.330 46.3296 1.31 0.2663
Remainder 20 708.420 35.4210

Relative Efficiency, RCB 1.16
Means of Crop Injury % for Treatment

Treatment Mean

0.0000

11.750

18.000

31.750

17.000

27.000

35.500

37.000
Observations per Mean 4
Standard Error of a Mean 2.9975
Std Error (Diff of 2 Means) 4.2391

O~NO O WNPF

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P

Rep 3 790.1 263.37

Treatment 7 24641.4 3520.20 64.43 0.0000
Error 21 11474 54.64

Total 31 26578.9

Grand Mean 71.688 CV 10.31

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 59.03 59.0333 1.08 0.3100
Remainder 20 1088.34 54.4171

Relative Efficiency, RCB 1.37

Means of Poa Control % for Treatment

Treatment Mean

0.0000

92.500

87.750

86.250

73.750

78.750

76.250

78.250
Observations per Mean 4
Standard Error of a Mean 3.6958
Std Error (Diff of 2 Means) 5.2267

O~NO O WNPEF
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LSD All - Pairwise Comparisons Test of Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
37.000 A
35.500 AB
31.750 AB
27.000 B
18.000 C
17.000 C
11.750 C
0.0000 D

PNOOWO AN

Alpha 0.05 Standard Error for Comparison 4.2391

Critical T Value 2.080 Cr itical Value for Comparison 8.8158
Error term used: Rep*Treatment, 21 DF

There are 4 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment M ean Homogeneous Groups
92.500 A

87.750 AB

86.250 ABC

78.750 BCD

78.250 BCD

76.250 CD

73.750 D

0.0000 E

PO~NOOPWN

Alpha 0.05 Standard Error for Comparison 5.2267
Critical T Value 2.080 Critical Value for Comparison 10.870

Error term used: Rep*Treatment, 21 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.
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PAR1708 Efficacy and crop safety of Eptam herbicide on carbon planted perennial ryegrass

Evaluation Date: April 11,2017
Randomized Complete Block AOV Table for Crop Injury %

Source DF SS MS F P

Rep 3 308.6 102.86

Treatment 7 11999.2 1714.17 36.08 0.0000
Error 21 997.7 4751

Total 31 13305.5

Grand Mean 24.219 CV 28.46

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 256.417 256.417 6.92 0.0160
Remainder 20 741.239 37.062

Relative Efficiency, RCB 1.11
Means of Crop Injury % for Treatment

Treatment Mean

0.0000

12.500

16.250

25.000

12.500

18.750

43.750

65.000
Observations per Mean 4
Standard Error of a Mean 3.4463
Std Error (Diff of 2 Means) 4.8738

O~NO O WNPF

Randomized Complete Block AOV Table for Poa Control %

Source DF SS MS F P
Rep 3 4023 134.11

Treatment 7 20283.7 2897.67 67.06 0.0000

Error 21 907.4 43.21

Total 31 215935

Grand Mean 64.219 CV 10.24

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 43.203 43.2033 1.00 0.3293
Remainder 20 864.203 43.2101

Relative Efficiency, RCB 1.20

Means of Poa Control % for Treatment

Treatment Mean
0.0000
81.250
70.000
81.750
75.750
76.250
68.750
60.000
Observations per Mean 4
Standard Error of a Mean 3.2867
Std Error (Diff of 2 Means) 4.6481

O~NO O WNPEF
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LSD All - Pairwise Comparisons Test 0 f Crop Injury % for Treatment

Treatment Mean Homogeneous Groups
65.000 A

43.750 B

25.000 C

18.750 CD

16.250 CD

12500 D

12500 D

0.0000 E

P ONWO AN

Alpha 0.05 Standard Error for Comparison 4.8738
Critical T Value 2.080 Critical Value for Comparison 10.136
Error term used: Rep*Treatment, 21 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different fr om one another.

LSD All - Pairwise Comparisons Test of Poa Control % for Treatment

Treatment Mean Homogeneous Groups
81.750 A

81.250 A

76.250 AB

75.750 AB

70.000 B

68.750 BC

60.000 C

0.0000 D

PO~NWOONM

Alpha 0.05 Standard Error for Comparison 4.6481
Critical T Value 2.080 Critical Value for Comparison 9.6663
Error term used: Rep*Treatment, 21 DF

There are 4 groups (A, B, etc.) in which the means
are not significantly different from one another.
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PAR1712 Flupyradifurone Performance — Aphid Control

Analysis: Pre-treatment aphid counts
Sample date: 10-21-16

Randomized Complete Block AOV Table for Non - Winged BCOA

Source DF S S MS F P
Rep 3 381078 127026

Trt 3 122844 40948 0.26 0.8496
Error 9 1395313 155035

Total 15 1899236

Grand Mean 470.83 CV 83.63

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 210036 210036 1.42 0.2679
Remainder 8 1185277 148160

Relative Efficiency, RCB 0.93
Means of Non - Winged BCOA for Treatments

Trt Mean

1 488.00

2 324.00

3 550.67

4 520.65
Observations per Mean 4
Standard Error of a Mean 196.87
Std Error (Diff of 2 Means) 278.42

Randomized Complete Block AOV Table for Winged BCOA

Source DF SS MS F P

Rep 3 10.4025 3.46750

Trt 3 10.6675 3.55583 1.12 0.3920
Error 9 28.6275 3.18083

Total 15 49.6975

Grand Mean 2.0125 CV 88.62

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 2.8898 2.88977 0.90 0.3710
Remainder 8 25.7377 3.21722

Relative Efficiency, RCB 0.98

Means of Winged BCOA for Treatment

Trt Mean
1 3.3500
2 1.3500
3 2.0000
4 1.3500
Observations per Mean 4
Standard Error of a Mean 0.8917
Std Error (Diff of 2 Means) 1.2611
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PAR1712 Flupyradifurone Performance — Aphid Control

Analysis: 7 DAT aphid counts
Sample date: 10-28-16

Randomized Complete Block AOV Table for Non - Winged BCOA

Source DF SS MS F P
Rep 3 11942 3980.8

Treatment 3 102346 34115.4 2.53 0.1224

Error 9 121196 13466.3

Total 15 235485

Grand Mean 90.013 CV 128.92

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 13236 13235.8 0.98 0.3510
Remainder 8 107961 13495.1

Relative Efficiency, RCB 0.83
Means of Non - Winged BCOA for Treatment

Treatment Mean

1 226.02

2 27.35

3 68.68

4 38.00
Observations per Mean 4
Standard Error of a Mean 58.022
Std Error (Diff of 2 Means) 82.056

Randomized Complete Block AOV Table for Winged BCOA

Source DF SS MS F P

Rep 3 4.9125 1.63750
Treatment 3 19.2225 6.40750 3.95 0.0474
Error 9 14.6025 1.62250

Total 15 38.7375

Grand Mean 0.8375 CV 152.09

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 6.63816 6.63816 6.67 0.0325
Remainder 8 7.96434 0.99554

Relative Efficiency, RCB 0.96

Means of Winged BCOA for Treatment

Treatment Mean

1 2.6750

2 0.6750

3 0.0000

4 0.0000
Observations per Mean 4
Standard Error of a Mean 0.6369
Std Error (Diff of 2 Means) 0.9007
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LSD All - Pairwise Comparisons Test of Non - Winged BCOA for Treatment

Treatment Mean Homogeneous Groups
1 226.02 A
3 68.68 AB
4 38.00 B
2 2735 B

Alpha 0.05 Standard Error for Comparison 82.056
Critical T Value 2.262  Critical Value for Comparison 185.62
Error term used: Rep*Treatment, 9 DF

There are 2 groups (A and B) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Winged BCOA for Treatment

Treatment Mean Homogeneous Groups
1 2.6750 A
2 0.6750 AB
3 0.0000 B
4 0 .0000 B

Alpha 0.05 Standard Error for Comparison 0.9007
Critical T Value 2.262  Critical Value for Comparison 2.0375
Error term used: Rep*Treatment, 9 DF

There are 2 groups (A and B) in which the means

are not significantly differ ent from one another.
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PAR1712 Flupyradifurone Performance — Aphid Control

Analysis: 14 DAT aphid counts
Sample date: 11-4-16

Randomized Complete Block AOV Table for Non - Winged BCOA

Source DF SS MS F P

Rep 3 6734.5 2244.8
Treatment 3 33059.1 11019.7 2.36 0.1390
Error 9 41946.5 4660.7

Total 15 81740.1

Grand Mean 47.331 CV 144.24

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 6885.2 6885.25 1.57 0.2454

Remainder 8 35061.2 4382.65

Relative Efficiency, RCB 0.86
Means of Non - Winged BCOA for Treatment

Treatment Mean

1 120.00

2 133

3 18.00

4 50.00
Observations per Mean 4
Standard Error of a Mean 34.135
Std Error (Diff of 2 Means) 48.274

Randomized Complete Block AOV Table for Winged BCOA

Source DF SS MS F P

Rep 3 5.0119 1.67063
Treatment 3 5.0119 1.67063 1.94 0.1936
Error 9 7.7456 0.86063

Total 15 17.7694

Grand Mean 0.5063 CV 183.25

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P
Nonadditivity 1 4.61273 4.61273 11.78 0.0089

Remainder 8 3.13289 0.39161

Relative Efficiency, RCB 1.14

Means of Winged BCOA for Treatment

Treatment Mean

1 1.3500

2 0.0000

3 0.6750

4 0.0000
Observations per Mean 4
Standard Error of a Mean 0.4638
Std Error (Diff of 2 Means) 0.6560
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LSD All - Pairwise Comparisons Test of Non - Winged BCOA for Treatment

Treatment Mean Homogeneous Groups
1 120.00 A
4 50.00 AB
3 18.00 AB
2 133 B

Alpha 0.05 Standard Error for Comparison 48.274
Critical T Value 2.262 Critical Value for Comparison 109.20
Error term used: Rep*Treatment, 9 DF

There are 2 groups (A and B) in which the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Winged BCOA for Treatment

Treatment Mean Homogeneous Groups
1 1.3500 A
3 0.6750 A
2 0.0000 A
4 0.0000 A

Alpha 0.05 Standard Error for Comparison 0.6560
Critical T Value 2.262  Critical Value for Comparison 1.4839

Error term used: Rep*Treatment, 9 DF

There are no significant pairwise differences among the means.
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PAR1714 Efficacy and crop safety of fungicides for stem and leaf rust control in perennial ryegrass.

Evaluation Date: July 3, 2017

Randomized Complete Block AOV Table for % Incidence of Rust

Source DF SS MS F P

Rep 3 765.1 255.02

Treatment 9 53890.5 5987.84 16.80 0.0000
Error 27 9625.2 356.49

Total 39 64280.8

Grand Mean 42.325 CV 44.61

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS
Nonadditivity 1 459.47 459.470 1.30 0.2640
Remainder 26 9165.70 352.527

Relative Efficiency, RCB 0.98
Means of % Incidence of Rust for Treatment

Treatment Mean
100.00
58.000
66.250
83.000
33.000
0.0000
0.0000
0.0000
8.2500
10 74.750
Observations per Mean 4
Standard Error of a Mean 9.4404
Std Error (Diff of 2 Means) 13.351

©CoO~NO O WNE

Randomized Complete Block AOV Table for % Rust Infection

Source DF SS MS F P

Rep 3 5.645 1.8817

Treatment 9 566.739 62.9710 64.56 0.0000
Error 27 26.335 0.9754

Total 39 598.719

Grand Mean 1.9550 CV 50.52

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 8.0853 8.08527 11.52 0.0022
Remainder 26 18.2497 0.70191

Relative Efficiency, RCB 1.07

F
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Means of % Rust Infection for Treatment

Treatment Mean
13.075
1.6500
1.1000
1.0000
0.8250
0.0000
0.0000
0.0000
0.0750
10 1.8250
Observa tions per Mean 4
Standard Error of a Mean 0.4938
Std Error (Diff of 2 Means) 0.6983

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of % Incidence of Rust for Treatment

Treatment Mean Homogeneous Groups

1 100.00 A

4 83.000 AB

10 74.750 AB
66.250 B
58.000 BC
33.000 CD
8.2500 DE
0.0000 E
0.0000 E
0.0000 E

O~NOO©OINW

Alpha 0.05 Standard Error for Comparison 13.35 1
Critical T Value 2.052  Critical Value for Comparison 27.394

Error term used: Rep*Treatment, 27 DF

There are 5 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test of % Rust Infe ction for Treatment

Treatment Mean Homogeneous Groups
13.075 A
1.8250 B
1.6500 B
1.1000 BC
1.0000 BC
0.8250 BC
0.0750 C
0.0000 C
0.0000 C
0.0000 C

1

ONOOUIDWNOPR

Alpha 0.05 Standard Error for Comparison 0.6983

Critical T Value 2.052  Critical Value for Comparison 1.4329

Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means are not significantly different from one
another.
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PAR1714 Efficacy and crop safety of fungicides for stem and leaf rust control in perennial ryegrass.

Evaluation Date: July 10, 2017

Randomized Complete Block AOV Table for % Incidence of Infection

Source DF SS MS F P

Rep 3 2540.7 846.89

Treatment 9 57136.0 6348.45 19.21 0.0000
Error 27 8922.1 330.45

Total 39 68598.8

Grand Mean 52.325 CV 34.74

Tukey's 1 Degree of Freed om Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 37.11 37.115 0.11 0.7444
Remainder 26 8884.96 341.729

Relative Efficiency, RCB 1.12
Means of % Incidence of Infection for Treatment

Treatment Mean
100.00
83.000
74.750
66.250
66.250
16.500
0.0000
8.2500
8.2500
10 100.00
Observa tions per Mean 4
Standard Error of a Mean 9.0891
Std Error (Diff of 2 Means) 12.854

©CoO~NO O WNE

Randomized Complete Block AOV Table for % Rust Infection

Source DF SS MS F P

Rep 3 11.18 3.728

Treatment 9 980.63 108.959 79.58 0.0000
Error 27 36.97 1.369

Total 39 1028.78

Grand Mean 2.6200 CV 44.66

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source DF SS MS F P

Nonadditivity 1 16.1293 16.1293 20.13 0.0001
Remainder 26 20.8367 0.8014

Relativ e Efficiency, RCB 1.13
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Means of % Rust Infection for Treatment

Treatment

OCoO~NOULAWNBE

10

Mean
17.250
2.2250
1.2500
1.5000

1.2500

0.1500
0.0000
0.0750
0.0750
2.4250

Observations per Mean

Standard Error of a Mean 0.5850
Std Error (Diff of 2 Means) 0.8274

LSD All - Pairwise Comparisons Test of % Incidence

Treatment

1

~NOooOUlhA~WNOPR

Alpha

Mean Homogeneous Groups

100.00

A

100.00 A

83.000
74.750
66.250
66.250
16.500
8.2500
8.2500
0.0000

0.05

AB
AB
B
B
C
C
C

C

Standard Error for Comparison 12.854

Critical T Value 2.052

LSD All - Pairwise Comparisons Test of % Rust Infection for Treatment

Treatment

1

~NOWwWoOUTwhANOPR

Alpha

Mean Homogeneous Groups

17.250
2.4250
2.2250
1.5000
1.2500
1.2500
0.1500
0.0750
0.0750
0.0000

0.05

Standard Error for Comparison 0.8274

Critical T Value 2.052

of Infection for Treatment

Critical Value for Comparison 26.374
Error term used: Rep*Treatment, 27 DF
There are 3 groups (A, B, etc.) in whic

are not significantly different from one another.

Critical Value for

Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.

Comparison 1.6976
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PAR1715 Efficacy and crop safety of fungicides for stem and leaf rust control in perennial ryegrass.

Evaluation Date: June 23, 2017

Randomized Complete Block AOV Table for % Incidence of Infection

Source DF
Rep 3
Treatment

Error

Grand Mean 4.1250 CV 126.49

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source

Nonadditivity 1 14.082 14.0819 0.51 0.4824
26 720.993 27.7305

Remainder

Relative Efficiency, RCB 1.00

Means of % Incidence of Infection for Treatment

Treatment

©CoO~NO O WNE

10

Observations per Mean
Standard Error of a Mean 2.6089
Std Error (Diff of 2 Means) 3.6895

Randomized Complete Block AOV Table for % Rust Infection

Source DF
Rep 3 0.10000 0.03333

9 6.72500 0.74722 11.37 0.0000
Error 27 1.77500 0.06574

Total 39 8.60000

Treatment

Grand Mean 0.1500 CV 170.93

Tukey's 1 Degree of Freedom Test for Nonadditivity

Source

Nonadditivity 1 1.40604 1.40604 99.08 0.0000
26 0.36896 0.01419

Remainder

Relative Efficiency, RCB 0.96

DF

Mean

33.000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
8.2500

SS
81.67 27.225
9 3947.63 438.625 16.11 0.0000
27 735.08 27.225
Total 39 4764.38

SS
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Means of % Rust Infection for Treatment

Treatment

OCoO~NOULAWNBE

10

Mean
1.3750
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.1250

Observations per Mean 4
Standard Error of a Mean 0.1282
Std Error (Diff of 2 Means ) 0.1813

LSD All - Pairwise Comparisons Test of Incidence for Treatment

Treatment

1

O©CoO~NOUAWNOPR

Alpha

Critical T Value 2.052

Mean Homogeneous Groups
33.000 A

8.2500
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.05

00000000%

Standard Error for Comparison 3.6895

Critical Value for Comparison 7.5703

Error term used: Rep*Treatment, 27 DF
There are 3 groups (A, B, etc.) in which the means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of Infection for Treatment

Treatment

1

OCO~NOOUIDWNOPR

Alpha

Mean Homogeneous Groups
1.3750 A

0.1250
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.05

Critical T Value
Error term used: Rep*Treatment, 27 DF

There are 2 groups (A and B) in which the means
are not significantly different from one another.

DWmWmWW®EE T

Standard Error for Comparison 0.1813

2.052 Critical Value for Comparison 0.3720
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PAR1715 Efficacy and crop safety of fungicides for stem and leaf rust control in perennial ryegrass.

Evaluation Date: June 30, 2017

Randomized Complete Block AOV Table for % Incidence of Infection

Source DF SS MS F P

Rep 3 517.3 17243

Treatment 9 36608.0 4067.56 16.07 0.0000
Error 27 6833.5 253.09

Total 39 43958.8

Grand Mean 19.075 CV 83.40

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F
Nonadditivity 1 66.97 66.974 0.26 0.6162
Remainder 26 6766.50 260.250

Relative Efficiency, RCB 0.98
Means of % Incidence of Infection for Treatment

Treatment Mean
100.00
3 3.000
24.750
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
10 33.000
Observations per Mean 4
Standard Error of a Mean 7.9544
Std Error (Diff of 2 Means) 11.249

©CoO~NO O WNE

Randomized Complete Block AOV Table for % Rust Infection

Source DF SS MS F P

Rep 3 1.4148 0.47158

Treatment 9 25.1423 2.79358 6.05 0.0001
Error 27 12.4628 0.46158

Total 39 39.0198

Grand Mean 0.4475 CV 151.82

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 4.81835 4.81835 16.39 0.0004
Remainder 26 7.64440 0.29402

Relative Efficiency, RCB 1.00
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Means of % Rust Infection for Treatment

Treatment Mean
2.6500
0.5000
0.4000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
10 0.9250
Observations per Mean 4
Standard Error of a Mean 0.3397
Std Error (Diff of 2 Means) 0.4804

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of % Incidence of Infection for Treatment

Treatment Mean Homogeneous Groups
100.00 A

33.000
33.000
24.750
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

OCO~NOUTNAWONBE
00000 RPI®

Alpha 0.05 Standard Error for Comp arison 11.249
Critical T Value 2.052  Critical Value for Comparison 23.082

Error term used: Rep*Treatment, 27 DF

There are 3 groups (A, B, etc.) in which the means

are not significantly different from one another.

LSD All - Pairwise Comparisons Test o f % Rust Infection for Treatment

Treatment Mean Homogeneous Groups
2.6500 A

0.9250
0.5000
0.4000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

1

O©CONOUAWNOR
WHOWWEE®E®E®E

Alpha 0.05 Standard Error for Comparison 0.4804
Critical T Value 2.052  Critical Value for Comparison 0.9857
Error term used: Rep*Treatment, 27 DF

There are 2 groups (A and B) in which the means
are not significantly different from one another.
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PAR1715 Efficacy and crop safety of fungicides for stem and leaf rust control in perennial ryegrass.

Evaluation Date: July 7, 2017

Randomized Complete Block AOV Table for % Incidence of Infection

Source DF SS MS F P

Rep 3 2178.0 726.00

Treatment 9 31538.4 3504.27 6.21 0.0001
Error 27 15246.0 564.67

Total 39 48962.4

Grand Mean 23.200 CV 102.43

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 116.7 116.709 0.20 0.6580
Remainder 26 15129.3 581.896

Relative Ef  ficiency, RCB 1.02
Means of % Incidence of Infection for Treatment

Treatment Mean
100.00
24.750
24.750
24.750
8.2500
0.0000
0.0000
16.500
0.0000
10 33.000
Observations per Mean 4
Standard Error of a Mean 11.881
Std Error (Diff of 2 Means) 16.803

©CoO~NO O WNE

Randomized Complete Block AOV Table for % Rust Infection

Source DF SS MS F P

Rep 3 2.4830 0.82767
Treatment 9 19.1690 2.12989 5.30 0.0003
Error 27 10.8470 0.40174

Total 39 32.4990

Grand Mean 0.5050 CV 12551

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F
Nonadditivity 1 1.92580 1.92580 5.61 0.0255
Remainder 26 8.92120 0.34312

Relative Efficiency, RCB 1.08
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Means of % Rust Infection for Treatment

Treatment Mean
2.4250
0.6500
0.4000
0.3250
0.2500
0.0000
0.0000
0.1750
0.0000
10 0.8250
Observations per Mean 4
Standard Error of a Mean 0.3169
Std Error (Diff of 2 Means) 0.4482

OCoO~NOULAWNBE

LSD All - Pairwise Comparisons Test of % Incidence of Infection for Treatment

Treatment Mean Homogeneous Groups
100.00 A

33.000
24.750
24.750
24.750
16.500
8.2500
0.0000
0.0000
0.0000

1

O~NOUTOAWNOR
WWWWWE®E®E®E

Alpha 0.05 Standard Error for Comparison 16.803
Critical T Value 2.052  Critical Value for Comparison 34.476
Error term used: Rep*Treatment, 27 DF

There are 2 groups (A and B) in which th e means
are not significantly different from one another.

LSD All - Pairwise Comparisons Test of % Rust Infection for Treatment

Treatment Mean Homogeneous Groups
2.4250 A

0.8250
0.6500
0.4000
0.3250
0.2500
0.1750
0.0000
0.0000
0.0000

1

ONOOOUIAWNOR
WHOWWEE®E®E®E

Alpha 0.05 Standard Error for Comparison 0.4482

Critical T Value 2.052  Critical Value for Comparison 0.9196
Error term used: Rep*Treatment, 27 DF

There are 2 groups (A and B) in which the means

are not significantly different from one another.
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PAR1716 Perennial ryegrass seed yield response to fungicide treatments for stem rust control

Harvest Date: July 25, 2017
Randomized Complete Block AOV Table for Yield

Source DF SS MS F P

Rep 2 28453 14226.3

Treatment 3 172726 57575.2 7.02 0.0218
Error 6 49197 8199.4

Total 11 250375

Grand Mean 1736.4 CV 5.21

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 6656.3 6656.30 0.78 0.4169
Remainder 5 42540.4 8508.07

Relative Efficiency, RCB 1.08
Means of Yield for Treatment

Treatment Mean

1 1555.3

2 1723.0

3 1887.0

4 1780.3
Observations per Mean 3
Standard Error of a Mean 52.280
Std Error (Diff of 2 Means) 73.934

Randomized Complete Bl ock AOV Table for 1000 - Seed

Source DF SS MS F P

Rep 2 0.00620 0.00310

Treatment 3 0.06220 0.02073 1.04 0.4400
Error 6 0.11960 0.01993

Total 11 0.18800

Grand Mean 1.4400 CV 9.80

Tukey's 1 Degree of Freedom Test for Nonadditivity
Source DF SS MS F P
Nonadditivity 1 0.01718 0.01718 0.84 0.4018
Remainder 5 0.10242 0.02048

Relative Efficiency, RCB 0.80

Means of 1000 - Seed for Treatment

Treatment Mean

1 1.3267

2 1.4567

3 1.5267

4 1.4500
Observations per Mean 3
Standard Error of a Mean 0.0815
Std Error (Diff of 2 Means) 0.1153
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LSD All - Pairwise Comparisons Test of Yield for Treatment

Treatment Mean Homogeneous Groups
3 1887.0 A
4 1780.3 A
2 1723.0 AB
1 15553 B

Alpha 0.05 Standard Error for Comparison 73.934

Critical T Value 2.447  Critical Value f or Comparison 180.91
Error term used: Rep*Treatment, 6 DF

There are 2 groups (A and B) in which the means

are not significantly different from one another.
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