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The Central Oregon Agricultural Research and Extension Center (COAREC) faculty and staff
are pleased to present this summarg@##2research activities for your review. The reports
included in this publication represent a snapshot of the researchricousregion by faculty
stationed in central Oregon.

Our research center is part of a network of Oregon State University research locations across the
state (OAES) which operate under the umbrella of the Statewide Public Service Programs.
These programs alude OSU Extension, OAES and the Forest Research Laboratory. Currently,
we have two faculty researchers working in Plant Pathology and Soil Science at COAREC who
collaborate with Extension in Deschutes, Crook and Jefferson County at the local levethand wi
other counties statewide to ensure we are addressing the most pressing and important needs
today and far into the future. In addition to our research programs, we have active Extension
programs in Agriculture Education, Honey Bee and Pollinator Healiiedl as access to a

multitude of other programs and information through the OSU Extension system.

Today, our Plant Pathology program is working toward improved and sustainable management
of plant diseases in central Oregon specialty crops. This indumiesstanding pathogen

biology and disease epidemiology, developing tools for disease detection and pathogen
identification, disease modeling and forecasting, and developing integrated disease management
strategies.

In the future, we look forward to strgnactive research programs moving COAREC to the
forefront of innovative research and finding solutionsxisting and emergingroblems in our
area such aabiotic stressplant diseasg insecs, and weed, and finding ways to support
honeybees and paoiators.

If you have not had the opportunity to visit COAREC in the past or to talk with one of our
researchers about their work, we invite you to attend an event or visit our location. Your ideas
and involvement are a key component to our succesghki iscal community that allows us to
continue to provide important research and educational opportunities for central Oregon that are
vital to the agricultural community and local economy.

If you have questions or thoughts, you would like to share witfesidree to call (54475
7107, email meg(Jeremiah.Dung@oregonstate.gdir visit COAREC in person. Your feedback
and comments are appreciated and are helpful as we plan for the upcoming year.

Thank you,

Jeremiah Dungnterim Director
Central Oregon Agricultural Research and Extension Center
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Phenology of Insect Pests in Kentucky Bluegrass in Central Oregon
Seth Dorman, Navneet KaamndJohn Spring
Introduction

Several insect pests can damage Kentucky bluegrass stanustamtially reduce seed yields in
central Oregon, including cutworms, armyworms, and billbugs. While acute losses to these pests
are not particularly common in grass seed production in the area, economic losses are possible,
and many fields receive regulareventative insecticide applications. A better understanding of
pest phenology could be useful to improve control of these pests by supporting targeted
insecticide use rather than preventatiyaarticularly in light of the recent loss of the bread

spectum insecticide chlorpyrifos while also potentially lowering input costs and reducing the

risk of insecticide resistance development. Thorough understanding of pest population dynamics
is also essential for development of improved integrated manageinateties.

As a component of extensive statewide efforts to better describe the phenology of key insect
pests of grass seed production across Oregon, adults of the noctuid species true armyworm
(Mythimna unipuncth glassy cutwormKrotagrotis obscurg black cutworm Agrostis

ipsilonong, and sod webwornmQOhrysoteuchia topiarig and adults and larvae of billbug
(Sphenophoruspp.) were monitored in 3 Kentucky bluegrass fields in Jefferson County over the
2022 growing season.

Materials and Methods

Threefields were monitored over the 2022 growing season. Field 1 wayea stand of

60Merité, which had a Group 1 insecticide appl
spring of 2021, but not 2022. Field 2 was"d2e ar st and hdédaGDupB8a 6, whi c
insecticide applied in fall of 2021 and 2022, and no spring insecticides. Field 3 Wyear3

stand of O6Rockstar6é6 which did not have any in

In each field, billbugs were monitored by pitfall traps aod samples. Linear pitfall traps with a

1m trapping slot were buried to grade perpendicular to row direction at two locations in each
field, approximately 325 yd apart. Pitfall traps were placed 4/11/22 to 7/5/22, removed for
harvest, and replaced 9/12/2210/31/22. Sod samples were taken on two dates approximately 2
weeks apart from each field in mggring (late April and early May), and again in the fall (late
September and early October). At each sampling date, 12 samples of 1 ft diameter andh6 in dep
were taken at even intervals between the pitfall traps. Samples were dried in Berlese funnels for
4 days to collect mobile insects, followed by manual dissection to detect any insects remaining in
the sod.

Noctuid species were monitored by pherombeiged bucket traps (UniTraps) placed at 4 ft

height on tposts at 110 yd spacing along the upwind side of the field. Traps were placed 5/17/22
and monitored weekly through 10/31/22, although results for the full trap period are not available
for all speciest the time of writing.



Results and Discussion

Data collected in central Oregon (Figure 1) are a small component of the overall Oregon Pest
Monitoring Network, a recently initiated collaboration between entomologists and others at
USDA-ARS and OSU. Thaetwork provides statewide monitoring and reporting on common

insect pests of seed crops across Oregon, management recommendations, and more, and can be
viewed at: (ittps//storymaps.arcgis.com/stories/304d0f3725bf4e49a3daf6dce 1ddd3itsat

time mapping feature allows flexible viewing of current or historical monitoring data via an

online, mobilefriendly interface. The mapper also has functionality allowing growers and
agronomists to contribute their own monitoring data to the network in a geographically
anonymized manner.

Most noctuid species had a relatively large primary flight in June, and lower numbers for the
remainder of the season. Black cutworm had a pealritbers trapped in June, followed by

low, steady presence for the rest of the monitoring period. Arlarget species, western
yellowstriped armyworm§podoptera praefigawas also captured in considerable numbers in
black cutworm pheromone traps. It wast positively identified until early July, so dynamics of
May/June flights are unknown, but it appeared in low, steady numbers in most fields for the rest
of the season, with a notable short increase in numbers in early August. True armyworm was
trapped athe highest numbers of all target species, with a peak flight in late June, followed by
declining numbers in midummer and a smaller secondary flight in later August. Glassy
cutworm captures were relatively low in comparison to other species, withianumaxn early

to mid-June followed by a slow decline to zero in August. Sod webworm was detected only
before harvest, and in low numbers in 2 of 3 fields.

The large majority of billbug adults captured appear to be Denver bilgpltefophorus
cicatristriatus) on the basis of preliminary observations. Numbers varied between fields, but
adults were present in relatively higher numbers before harvest than after in all fields. Adults
present in the spring complete their lifecycle and die after harvest, arepkreed in the fall by
newly emerging adults of the next generation, which will then overwinter in the field. In each
field, sod samples were taken twice, a week apart, in both fall and spring. Sod samples contained
larvae, and often additional adultsybed pitfall trap catch shown in Figure 1. In Field 1, no
billbugs were detected at spring sampling, and 2 adults and 1 larva found in theatidted

area in the fall. In Field 2, spring sod samples contained 2 adults and 2 mature larvae, while fall
samples (following a Group 1 insecticide application) contained only 1 adult. Field 3 had no
billbugs in spring sod samples, but a total of 7 adults dad/&e in the fall.
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Figure 1. Population counts of monitored insect pests in three Kentucky bluegrass fields in

central Oregon over the 2022 growingeason.
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Indaziflam in Kentucky Bluegrass Stand Establishment for LongDuration Grass Weed
Control in Central and Eastern Oregon, Year 2

John Spring, Darrin Walenta
Introduction

Grass weed control is a consistent challenge in Kentucky bluegrass (KBG) seed production, and
herbicides currently available for this use are limited. Indaziflam (as Alion from Bayer Crop
Science in crop uses, and as Rejuvra from Envu in rangelandsj)igualy longlasting soll

residual herbicide with strong activity on cheatgrass and other winter annual grass weeds
important in KBG. Residual control of grassy weeds for 2 to 3 years after a single application is
common in rangeland uses, along with eberglsafety on established perennial grasses. Alion is
currently labelled for use in established stands of several grass species grown for seed, but not in
KBG. Initial testing of posharvest applications to established bluegrass demonstrated
acceptablerop safety in the Grande Ronde Valley in northeast Oregon (Walenta 2016).
However, the typical aftenarvest application window has several challenges. Ash and crop
residue remaining after burning or flaming can tie upgmmergence herbicides (and is a¥m

concern with indaziflam) and reduce activity. Herbicides also require properly timed and
adequate irrigation and/or precipitation for activation prior to weed emergence, and to maintain
activity during extended windows of weed germination and emergHragequate moisture is

not available during this time frame, weed control with-gmeergent herbicides is greatly
complicated. Additionally, the long residual activity of indaziflam may pose carryover concerns
to rotational crops if used later in théelof an established stand.

Application of indaziflam in seedling stands has potential to substantially improve grass weed
control in both fall and spring planted KBG. Application conditions are generally more favorable
at this time than in establishea@stls, both for uniform coverage and for herbicide activation and
prolonged activity. The long residual activity of indaziflam means that a single application has
potential to provide durable pemergence grass weed control during the sensitive seedlg st
and into following years of the stand, but with minimal carryover risk as stands rotate to other
crops after 3 to 4 years of production. In 2021, field trials were conducted to test the crop safety
of indaziflam applied to seedling KBG in central amdtheastern Oregon (Spring and Walenta
2021) with encouraging results. Field trials were conducted at two locations over the 2022 crop
year to generate further data on this use pattern.

Materials and Methods

Field trials were located in two commercitdrsds of KBG, a springeeded stand in Union
County near La Grande OR, and a-f#keded stand in Wheeler County near Clarno OR. In La

Grande the trial was | ocated in a stand of 0G
irrigation. TheClarnos# was in a stand of ORockstardo seed
irrigation. Trials were established in a randomized complete block design with 4 replicates and

an individual pl ot size of 86x256 (Las Grande)

Alion at 1, 2, and 3 oz/ac at each of 3 growth stages of KBG usiagp@&ered backpack
sprayers delivering 21 or 15 gallons per acre. Growth stages vielesa8 35 tiller, and 10+



tiller size. Applications were made in La Grande 5/26/21, 6/25/2/1¢21 and in Clarno

10/5/21, 11/16/21, or 3/25/22. Sites were chosen to be-fmeedTrials received all production

inputs alike with the rest of the field. Crop injury was rated shortly after the onset of rapid stem
elongation following 2 node emergece on a percent scale from 0 to 100 (with no effect at 0

and complete plant death at 100) on 5/4/22 in La Grande and 5/13/22 in Clarno. At crop
maturity, a 606 wide swath in the center of ea
allowed to dry in thk field prior to threshing with a plot combine. Seed was th¢hreshed with

a stationary thresher, and cleaned with smaleieen cleaner to a final weight of-20lb/bu

and approximately 98% purity for calculation of clesaed yield.

Results and Dscussion

At the La Grande location, visually apparent crop injury was minor-({&@) at the earlier
application timings, and increased slightly with increasing Alaie (Figure 1). No crop injury

was observed in 10+ tiller treatments. Seed yield was equivalent to the nontreated check at 1
oz/ac Alion applied to-5 leaf KBG, but showed a moderate reduction (estimated 200 to 300
Ib/ac loss) at 2 oz/ac. The 3 oz/ateravas not tested at this application timing in this trial. For 3

5 tiller applications, yield was equivalent to the check at 1 oz/ac Alion, equivalent or slightly less
at 2 oz/ac, and considerably reduced at 3 oz/ac. For all Alion rates applied tdet (<Bi®,

yields appear equivalent to the nontreated check at the level of precision the somewhat variable
data from this site can support. Overall results from this syg@egled stand are consistent with
those seen in two falleeded stands in 2021 (Sriand Walenta 2021).

At the Clarno location, no crop injury was visually apparent for any rate of Alion applied at the
3-5 leaf stage (Figure 1). At theS3tiller stage, minor crop injury (<10%) was visually apparent,
and appeared to increase slightlgtwincreasing Alion rate. Applications made to 10+ KBG in

the spring caused the highest levels of injury observed in the trial at 2 and 3 oz/ac rates (Figure
1). Injury was quite high at the 3 oz/ac rate, including substantial stunting of top growth and
mgor reductions in fertile tiller number. Although visible crop injury at earlier application

timings was minor (35 tiller treatments) or neaexistent (35 leaf treatments), all Alion rates

applied at these timings appear to have decreased seed yiele teldhe nortreated check by

a slight to moderate amount. Rate did not influence injury level for treatments applied-at the 3
leaf stage, but there appears to be a pattern of slightly increasing injury with increased-fate at 3
tiller applications. ©nsiderable variability is evident in the data which prevents precise
estimation of this yield reduction with confidence, but losses appear to be approximately 200 to
400lbs/ac clean seed in this trial. (This level of yield loss is similar to that obser2e?1,

although with slightly higher variability at this site particularly.) Yield reductions were similar or
slightly higher than this at 1 and 2 oz/ac rates applied at the 10+ tiller stage, and very high at the
3 oz/ac rate, where little seed was proed.

This pattern of crop safety (i.e. good safety and relatively minor yield reduction from
applications made to early growth stages, and much higher injury observed from the last
application timing made to wedistablished seedlings) is nearly the revergbaifobserved at

the La Grande trial in 2022 and of the two trials conducted in 2021. In all of these trials,
applications made to small plants were most injurious and safety generally increased with KBG
size at application. We suspect that differing s@iter dynamics between trials may be the cause

10



of this difference. Alion is known to require adequate binding time to dry soil (48 hours is a
reasonabl e rule of thumb) in order to o6fixd t
leaching by watenyhich can otherwise result in crop root damage. In this trial, early
applications were made to a dry soil surface and at least 3 days prior to the next irrigation, and
good safety was observed. At the 10+ tiller application timing, however, consistamamdin

slow soil drying in cool spring conditions meant that an application window with dry surface soil
was not obtainable. Applications were made to aemtitely-dry soil surface with good moisture

in the profile below, and we presume that subsurfadearge prevented the upper profile from
drying entirely for a long enough period for Alion to bind and resist leaching on the first
irrigation for the season at ~5 days after application. In contrast, very dry spring conditions in
2021 allowed for adequabénding time on dry soil at this application timing, and relatively

minor injury was observed in 2021.

The unexpected O6inversiond of crop safety ver
trial is potentially quite important. It suggests thatro-environmental conditions at application

exert a critical influence on crop safety, which, under certain conditions at least, may be more
important than the more general pattern of increasing crop safety on larger, more established
seedlings that wasbserved at the other three trial locations to date. We presume that soll

moisture conditions are the controlling factor here, although this requires considerable further
investigation before this can be concluded with any certainty. If this effecteiatedye,

however, and can be quantified precisely enough to lead to management guidelines, it may allow
applications to be made to very small seedlings with adequate crop safety, or at least to avoid
conditions in which severe injury is more likely regasdi of crop size.

Considering combined observations of crop safety across the 4 trial locations we have conducted
to date, Alion still appears to hold strong potential for early-posrgence use in seedling

Kentucky bluegrass. The unexpected pattercrap injury observed at the Clarno location in

2022, however, indicates that considerable further work remains to confidently describe the
conditions under which safe use is likely, and those under which injury potential is unacceptably
high. Trials are hag repeated again for the 2023 crop year at two locations in central and
northeastern Oregon.

Note: Indaziflam is not currently registered for use in Kentucky bluegrass seed production and is
being evaluated on an experimental basis only. Mention akifidm in the context of this trial
is not to be considered a recommendation for commercial use eueranitted testing .
Acknowledgements
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Figure 1. Crop injury shortly after 2" node emergence in the spring and clean seed yield
following treatment of seedlingKentucky bluegrass stands with experimental applications
of indaziflam (Alion herbicide).
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Early Post-Emergence Pyroxasulfone in Perennial Ryegrass in the Columbia Basin
John Spring
Introduction

Pyroxasulfones a Group 15 (VLCFA synthesis inhibitor) herbicide registered for some uses in
cool season grass seed production in Oregon, including in perennial ryegrass. Ité&avsoil
seedling growth inhibitor with efficacy on a broad spectrum of wéedsluding many

problematic grassy wee@lsand generally good safety on established plants due to minimal foliar
uptake. Pyroxasulfone has good-eraergence activity on rattail fescue, and can provide control
or suppression of other problematic weeds such asylovome, annual bluegrass, and

volunteer Kentucky or roughstalk bluegrass, among others.

As Zidua SC (BASF), pyroxasulfone is currently labelled for use in established stands of tall
fescue and perennial ryegrass in Oregon and Washington west of tlael€%asoly. This

geographic restriction resulted from an initial lack of data from eastern Oregon/Washington
environments. Subsequent work (Salisbury 2820ongoing) has demonstrated acceptable

safety in established stands east of the Cascades, andxdphaesion is expected in the near

future. As Fierce (a premix with flumioxazin, Valent), pyroxasulfone is labeled across Oregon,
Washington, and Idaho in perennial ryegrass, tall fescue, fine fescue, and orchardgrass.
Allowable uses include fall applicatis to new carbon seedings, established stands, and to
springseeded stands that have at least 8 tillers by the time of fall application. Development work
for this label was also conducted primarily in western Oregon.

For both formulations, currently lalbedl uses are largely incompatible with typical single

harvest (annual) production practices for perennial ryegrass in the Columbia Basin. In 2021, the
most recent year for which data are available, approximately 32% of Oregon perennial ryegrass
seed was @wn in the Columbia Basin (Anderson et al. 2022). The vast majority of perennial
ryegrass in the Columbia Basin is seeded in late summer or early fall and provides a single seed
harvest the following summer before being rotated to another crop. Pariqgdarl stand

longevity in the region prevents perennial production. Rattail fescue is a priority weed in the
area, and pyroxasulfone is known to have good activity on the species. Thus, if new use patterns
can be developed for singyear production systesrin the Columbia Basin, pyroxasulfone could
represent a valuable new tool for control of rattail fescue particularly, and for a range of other
weeds as well.

While perennial ryegrass is not currently grown in central Oregon on any appreciable acreage, it
has characteristics that could be advantageous under the current drought scenario. Modern
varieties can be successfully planted late in the fall (typical timing is late September to early
October in the Columbia Basin), and seedling growth is rapid gadous relative to Kentucky
bluegrass. This would allow more efficient use of limited irrigation water for stand establishment
in the fall, and stands could probably be established on considerably less water than Kentucky
bluegrass. Late planting also alle perennial ryegrass to follow potatoes, wheat, or other late
harvested crops. Should perennial ryegrass emerge as a viable crop for central Oregon, it is likely
that production challenges and practices would have many similarities to those in the €olumbi

13



Basin.

The objective of this study was éwaluate the crop safety of the pyroxasulfepataining
herbicides Zidua SC and Fierce EZ when applied to early growth stagessefefdéid irrigated
perennial ryegrass grown in the Columbia Basin.

Materials and Methods

Field trials were conducted at 2 locations near Hermiston Oregon over th@2@&dp year.

Site 1 was on a Quincy fine sand planted to o
very fine sandy | oam pdgrass,th@ahdundercent@ripivot igigatiod.6 per
Trials were arranged in a randomized complete block design with 4 replicates and individual plot
size of 10 x 30 feet. Herbicides were applied by-@@vered hand boom, delivering 15 gpa in a

coarse droplet sizend with no adjuvants. Natural precipitation and/or irrigation of at least 0.25
inch was received O 5 days after all applicat
sites alike with the field by the grower. Experimental herbicide treatmemtsapplied at

several seedling growth stages (Table 1). Applications were made on 10/:%/Ba{3rowth

stage), 11/3/21 8 tiller), or 3/17/22 (&iller). Crop injury was evaluated at intervals throughout

the growing season on a 0 to 100% scald) wit injury at 0% and complete plant death at

100%. Injury data were analyzed using a generalized linear model with beta regression and logit

link to confirm main effects of treatment and block, followed by multiple comparison using
Tukeyds mewahlastearly i@ the sprin@growing season to heavy infestation with

annual ryegrass, and only limited crop safety evaluations were possible. Site 1 generated good
evaluation data through crop heading as intended.

Results and Discussion

Zidua SC ratesessted correspond to the current label rate for use in established perennial

ryegrass (3 0z/A, 0.098lb ai) and 2X that rate (6 oz/ac, 0.20 Ib ai). Current labelled rates for
Fierce EZ in perennial ryegrass are between 3 and 6 0z/A (0.04 to 0.08 Ib pyomnedaa).
Unfortunately, an error during treatment list calculations gave rates of 2 and 4 oz/ac Fierce EZ,
so tested rates do not correspond exactly to labelled rate range in established perennial ryegrass.
The Fierce rates tested contain 0.027 or 0.6%8/&c pyroxasulfone, considerably lower than

the loading of Zidua SC rates tested. This was fortunate in the sense that it allowed observation
of crop response to a wider range of pyroxasulfone rates. Not surprisingly, crop injury appears to
follow pyroxasulfone rate rather directly, with higher injury levels consistently observed at

higher rates.

Applications made at the 3 leaf stage (early October 2021) did not provide adequate safety at
either Zidua rate, with severe crop damage and stand losstipgrsicross the growing season.

With both rates of Fierce (and the lower pyroxasulfone rates they contained), heavy crop damage
was observed in fall and early spring, but plots were able to recover surprisingly well, and
showed minimal injury by crop heiadj). Nonetheless, this growth stage is almost certainly too

early to obtain adequate safety margins on coarse soils with realistic use rates of pyroxasulfone.

For applications made at theb3iller stage (early November 2021, around the end of the active
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fall growth), injury in Fierce treatments was minimal by crop heading. Crop injury from Zidua

was concerningly high, but not unambiguously unacceptable, particularly at the 3 oz rate. At the
final evaluation of crop safety in early June, numerical ratiafisct a combination of actual

plant damage and delayed growth stage relative to théreated check. In other words, a good
portion of the crop O6injuryd at the June rat.i
than irreversible plantadnage. (For example, at the June rating check plots were noted entering
dough stages of seed fill while many plants i
pollination stages, but otherwise healthy and vigorous.) In a whole field settswgatid of

course necessitate several weeks of additional irrigation and delay harvest, but with an extended
growing season these delayed plants would be likely to complete their development normally

and recover most of the yield potential decrease tefldo early June. Unfortunately, the field

was swathed according to development of-treated checks, so continued observation of
development in delayed treatments was not possible.

Crop injury from Ziduaapplied to &tiller seedlings (at early greearp, in midMarch 2022) was
somewhat higher than3tiller applications through May and June. Again, crop injury from both
timings manifested primarily as delayed growth, and it is speculated that plareseariier
applications simply began metabolizing herbicides and recovering from growth delays earlier
than plants in the later applications, and thus had less injury at any given point later in the
season. Similar to injury from3 tiller applications, tbse injury levels are concerningly high,

but are not unambiguously unacceptable for the same reasons. Injury from both Fierce rates was
within acceptable levels by crop heading.

Atrazine was very safe at the 0.5Ib ai/A rate at befhtiller and 8 tillerapplication timings. At

1 Ib/A, early spring injury levels approached 30% when appliedadilgr seedlings, but were
minimal by crop heading. Crop safety of the higher rate was consistently good when applied to 8
tiller seedlings. On sandy soils, eeuste of 1 |b ai/A atrazine is fairly high, and good efficacy

could be reasonably expected even at the 0.5Ib ai rate on most target weeds, including rattail
fescue. Unfortunately, while atrazine appears to offer excellent agronomic potential for
ColumbiaBasin perennial ryegrass production, the EPA has a permaneceptions

prohibition on registration (or feegistration) of any additional use sites for atrazine, and the
regulatory outlook for continuing availability of the chemical in any crop iseasingly dim.

Overall, results from this initial trial suggest that pyroxasulfone may have a possible fit when
applied to seedling perennial ryegrass in the Columbia Basin. Further trials including yield
evaluations appear warranted to further investigfais possibility, and have been initiated for
the 2023 season.
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Figure 1. Crop injury across the growing season from pyroxasulforreontaining herbicides
applied to seedling perennial ryegrass in the Columbia Basin. Crop injury oa 0-100%
scale, with no injury at 0 and complete crop death at 100%. Values are a mean across 4
replicates at each site. Within a column, means followed by the same letter are not

significantly different by Tukeybds multiple c
Crop Injury (%)

Herbicide, Rate Growth Stage 3-Dec-20 16-Feb-21 14-Apr-21 13-May-21 13-1n-21
Stel Ste2 Stel Ste2 Stel Ste2 Stel Ste2 Stel Ste2

Nontreated Check - 0 0 0 0 0a - 0a - 0a
3-5 leaf 71 66 85 85 74 g - 60 fg - 43 e =
ZiduasC,30z/A 3-5tiller 4 0 6 10 10 abed - 26 de - 18 ab =
8tiller - - - - 11 bed - 36 def = 38b =
3-5 leaf 71 75 89 94 86 g - 70 g - 73 ¢ -
ZiduaC,6 0z A 3-5tiller 4 9 10 29 38 ¢ - 48 efg - 3lp -
8tiller - - - - 19 cdef - 58 fg - 46 he -
3-5 leaf 31 20 38 30 16 bede - 12 anc - 6 a =
FerceEZ, 20z A 3-5tiller 4 1 4 1 6 abc - la = 5a =
8tiller - - - - 11 ped - 14 bed = 10 a =
3-5 leaf 64 64 66 59 33 & - 25 de - 3a -
FHerceEZ, 4 0Z/ A 3-5tiller 6 11 5 8 10 abed - 8 abhc - 43 -
8tiller - - - - 10 abed - 19 - 13 a -
Atrazine, 05 Ib ail A 3-5.tiller 0 0 1 1 6 ab = 3ab = 44 =
8tiller - - 1 0 13 bede - 0a - Oa =
Atrazine, 1 1b ai/A 3-5.tiller 1 4 6 3 26 def - 28 de - 3a -
8tiller - - 3 0 8abcd - 5 abc - 0a -

*Notei Crop injury at the June rating date (approaching physiological maturity oftreated plants) incorporates
both crop damage and growth stage delay, which was considerable in many treatogetdsan estimated-2

week delay in progression of heaglimpollination, and seed development. It is assumed that yield reductions for
many treatments would likely be considerably lower on a field scale than implied by numerical plot ratings if
swathed at physiological maturity. As field was swathed accordidguwelopmental stage of noreated plants,
evaluation of actual crop damage to plots with delayed growth stage at maturity was not possible.
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Evaluating Nutrient Uptake and Partitioning for Hybrid Carrot Seed Production in
Central Oregon, 20172018

Amber Moore, Tracy Wilson, Ekaterina Jeliazkova, and John Spring

Introduction

This study was conducted to address questions from agronomists and growers interested in better
understanding nutrient requirements of hybrid carrot varieties grown forrs€sshiral Oregon.

Seed yields of hybrid carrot varieties are lower by 1.5 to 2.5 times and less consistent than open
pollinated varieties. In order to manage soil fertility for optimal seed yield, growers need to
understand hybrid carrots nutrients neaasl align nutrient application with the period of

greatest nutrient uptaka.better understanding of the nutrient requirements of hybrid carrot seed
varieties may help to increase seed yields and reduce seed yield variability.

Current information relad to fertility management in carrot seed production systems is on seed
yield response to N, P, and K application rates. A number of these studies were conducted with
tropical carrot seed varieties under a production season of 3 to 5 months duratiay aneé o
evaluated seed yield response of a hybrid Nantes variety. In Central Oregon the production of
carrot crop for seed extends up to 13 months in duration. Assessmesteaton plant nutrient
uptake dynamics under local field conditions is importantinderstanding how much of a

nutrient is needed by the plant, when the plant has the greatest need for each nuthemt, and
much of a specific nutrient is taken up during different growth stages.

In-season N, P, K, S, Ca, Mg, B, Mn, Cu, and Zn kgia aboveground biomass was evaluated

in Madras, OR, from 2000 to 2002 on hybrid Nantes typé& @Butler et al., 2002; Hart and

Butler, 2003). The information generated from these studies provided insights on nutrient uptake
by hybrid carrot grown foseed to growers in Central Oregon. However, because these studies
were conducted approximately 2 decades ago, there was interest in understanding nutrient uptake
patterns under current field management practices and for other hybrid Nantes types.

Plant ndrient uptake by aboveground biomass provides the bases for total fertilizer requirements
estimates, but does not provide insight on how the nutrients support seed growth or on amount of
recycled from crop residue nutrients returned back to the field. terthis research, published
information on nutrient partitioning in carrot seed crops was limited to a single paper detailing
results from a study in the UK.

Materials and Methods

This study was conducted in two commercial hybrid carrot pesdliction fields near Madras,
Oregon. The soil properties and nutrient levels-@tifiches soil depth were similar for both
fields, specifically soil pH at 5.9 or 6.2, organic matter 1.9 or 2.0%;N®14 or 187 ppm,
Olsen P 30 or 55 ppm, and Olsen K82# 239 ppm for fields 1 and 2, respectively. From 2014
through 2016 both fields were in irrigated Kentucky bluegrass seed production afedirain
following harvest in July 2016 until carrot planting. Bluegrass sod was terminated and the
ground preparedf carrot planting with conventional tillage. In July 2017 custom blended dry
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fertilizer was broadcasted, then incorporated. Field 1 received 48 I3, M&u¢tb P ac, and 48 Ib

K ac®. Field 2 received 2000 Ib &dime, plus 15Ib N aé 41 Ib P ad, 45 b K act, 34 Ib S ad,

and 1.8 Ib B a¢. Both fields were planted to Hybrid &N
2017 in Field 1 and August 7, 2017 in Field 2, air8th row spacing, 0-ihch depth, and 12

live seed ft of row. Field 1 was lanted with alternating-fow sets of the female line (male

sterile, seed parent) anef@w sets of the male line (malertile, pollen parent). In Field 2, male

sets of 2Zrow and 4row widths alternated with-dow female sets. From May to August 2018,

both fields were irrigated to full crop demand, Field 1 with furrow and Field 2 with subsurface

drip irrigation.

Weather conditions from August 2017 to end of September 2018 were as follow: total
precipitation of 8 inches, and average, average high, andgeviaw temperatures for that same
period were 49.5 °F, 65.8 °F, and 32.9 °F, respectively (Western Regional Climate Center,
2019).

In each field, sixteen plots divided among four blocks were established for a different study, with
only one of the 4 platper block selected at random for evaluatinggason nutrient uptake. Plot

size varied slightly among plots based on field size and areas excluded on the basis of poor stand
establishment, for Field 1 plot length ranged from 1290 to 1590 ft and plibt was 3 sets (8

female rows total), and for Field 2 plot length ranged from 1158 to 1247 ft and plot width was 5
sets (12 female rows).

From midOctober 2017 to early August 2018, excluding January and February when plant
growth was minimal, whole plaseamples of roots and tops included, were destructively hand
collected from female rows only, for a total of 7 sampling events per field. At each sampling
event three randomly selected areas of 3 x 2.5ft{owewidth) were sampled and composited

per plot.Whole plant samples were partitioned into roots, tops, and umbels (flowers) with garden
clippers and combined into a single composite sample per plot. During the summer months when
biomass increased substantially, only a subset of plants from eashrgub were included in

the final composite sample. Samples were dried at 140° F, then ground to pass a 2 mm sieve.

For both fields, carrot seeds were harvested from eight rows of female plants per plot with
commercial combines, on September2ZA) 2018 forField 1 and on September 25, 2018 for

Field 2. Of the harvested seed per plot, 4 subsamples were collected and composited. Seed
subsamples were cleaned on small scale lab equipment, dried, and ground to pass 1 mm sieve.
All biomass samples, including se@dre analyzed for total N via combustion, and P, K, S, Ca,
Mg, Zn, Fe, Mn, Cu, and B via ICGBES of nitric acid digests.

Average values were calculated across fields for biomass accumulation and tissue nutrient uptake
by plant part (roots, tops, umbedsd seed) at crop maturity. Harvest index was calculated by
dividing clean seed yield at harvest by aboveground biomass at crop maturity (tops combined
with umbels); nutrient index was calculated by dividing seed nutrient uptake at harvest by
aboveground utrient uptake at crop maturity (tops combined with umbels). Daily accumulation

rate values were obtained by dividing the difference between nutrient uptake at end date and start
date for sampling period by the number of days in the sampling period.
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Reallts and Discussion

Total dry matter accumulation and nutrient uptake

Averaged whole plant biomass (dry weight basis) was 7645Yraicged between 5,240 and
12,950 Ib a¢ for individual plots (Table 1, Figure 1). Roots, tops, and umbel portions
represented 7, 65, and 28% of total biomass accumulation at crop maturity, respectively.
Averaged whole plant uptake for Ne@3, K20, S, Ca, Mg, and Na was 123, 31, 204, 14, 94, 34,
and 23 Ib aé, respectively. Mean whole plant Zn, Fe, Mn, Cu, and B uptaleeOwiat, 1.79,

0.37, 0.03, and 0.27 Ib Acrespectively. At crop maturity, nutrient removal or total umbel
nutrient uptake, followed the order: N >®>Ca >POs>Mg>S>Na>Fe>Mn>B >7Zn>
Cu. Nutrient uptake by roots and tops, or nutrient casey in crop residue, was as followsi(X
>N>Ca>Mg>Na>fs>S>Fe>Mn>B >Zn > Cu. Potassium carryover was
considerable at an average of 150 I KgO, which would be available for uptake by the
following crop. Nitrogen carryover was noticeably lower compared to K, with an average of 63
Ib ac! N remaining in the roots and tops tissue after harvest.

Seed yield and nutrient uptake

Seed biomass weighdrfy weight basis) at harvest represented only 3% of the total aboveground
biomass (tops + umbels) (Tables 1, 2). Mean seed yield (dry weight basis) was 222 Ib ac
ranging between 151 and 324 Ibtawer the eight individual plots of the two fields (TaB)e

The highest mean seed nutrient uptake was for N (74 fatlowed by Ca (6 Ib at) and K (4

Ib K20 act). Averaged seed nutrient concentration was 3.0, 0.5, and 1.6% for N, P, and K,
respectively. Approximately-8% of P and Zn in the plant wetencentrated in the seed at

harvest in comparison te 2% for other nutrients, indicating that maintaining sufficient levels of
P and Zn in the soil may be important for seed development.

Whole plant nutrient uptake by season

In-season nutrient accumulati was divided into three growth stages (Table 3): 1) Initial
establishment and winter/early spring dormancy stage (October to April); 2) Vegetative stage
(April to late May); 3) Flowering and seed production stage (late May to August). During these
growthstages plants accumulated biomass and nutrients as follows:

Initial establishment and winter/early spring dormarnjants accumulated only 5% of total
biomass (Tables 1, 3). Plants took up 3 to 7% of plant nutrients during this period, with the
notableexception of Cu where 15% of total uptake occurred during this period.

Vegetative stagélants accumulated approximately 11% of total biomass and took up 10 to 23%
of the total nutrients during this stage (Tables 1, 3). The uptake of N, K, Zn, and #fewas
greatest with a range of 1% of total uptake, while only 116% of total P, S, Ca, Mg, Na,

Mn, Cu, and B uptake occurred during this period.

Flowering and seed producticrithe period of greatest biomass production and nutrient uptake.
Plants acconulated approximately 84% of biomass produced (Tables 1 and 3). Total uptake of
72 to 84% for all nutrients occurred during this stage. Uptake of P, S, Mg, Ca, and B at the high
end, ranged from 80 to 84%. Peak nutrient uptake rate (Ib ndtaehtlay') occurred around

June 10 for all nutrients except for Fe, where peak uptake occurred on July 13 (Table 4).
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Partitioned nutrient uptake by season
Patterns of nutrient uptake for K, Ca, and Mg in the root, tops, and umbels similar to patterns
observed foin-season biomass accumulation (Figures 1, 2).

In contrast, irseason Na, Fe, and Cu uptake patterns differed dramatically from dry matter
accumulation during specific growth periods (Figures 1, 3). Root uptake of Na and Fe during the
growth period o223 Apr. 2018 to 26 June 2018, increasedf8l@ and 5.1fold, respectively,
compared to the previous growth period of 20 Oct. 2017 to 23 Apr. 2018. During the same time
period, root uptake for all other nutrients only increased byddbto 3.5fold. The reason for
increased root uptake of Na and Fe during the vegetative growth period in May and June is not
understood. Copper accumulations differed from other nutrients, with 22% of total Cu taken up
by the plant at the initial 20 Oct. 2017 sampling evant 77% of the Cu concentrated in the

tops portion of the plant. In comparison, plants had accumulated only 3% of total biomass by that
time. Based on these findings, Cu appears to be important for initial vegetative growth and
development.

Conclusion

These data may be used to inform and refine fertilizer rates and fertility practices in-fypates
hybrid carrot seed production in Central Oregon, and in similar temperate irrigated production
regions.

For extended report, sedpore, A.D., Sprig, J.F., Jeliazkova, E.A., Wilson, T.L. Seasonal
nutrient partitioning and uptake in hybrid carrot seed production. Agronomy Journal. 2021;
113: 1934 1944.https://doi.org/10.1002/agj2.20503

Seasonal nutrient partitioning and uptake in
hybrid carrot seed production | Agronomy
Journal
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Table 1. Biomass accumulation and nutrient uptake in Nantesy/pe hybrid carrot at crop
maturity in Madras, Oregon, averaged across two fields and four replications per field.

Plant Root | Tops | Umbel | Whole Plant
I S T —— - [ ———————
Biomass 568 4970 2107 7645
N 4.4 58.8 59.6 122.7
P20s 2.2 15.2 13.7 31.2
K20 11.5 140.4 52.4 204.3
S 0.5 6.6 7.1 14.1
Mg 2.1 20.1 11.6 33.9
Ca 2.9 55.3 35.9 94.1
Na 3.9 16.6 2.2 22.7
Zn 0.01 0.05 0.08 0.14
Fe 0.4 0.92 0.47 1.79
Mn 0.02 0.19 0.16 0.37
Cu 0.002 0.02 0.01 0.03
B 0.01 0.13 0.14 0.27

Note: Tissue nutrient concentration percent can be calculated by dividing nutrient uptake
(Ib act) by biomass accumulation (Ib-§cand multiplying by 100.
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Figure 1. In-season dry matter accumulations in Nantesype hybrid carrot produced for
seed in Madras, Oregon. Data collected from four replicated plots within two commercial
carrot production fields on Madras silt loam over the 20172018 production cycle.
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Table 2. Clean seed biomass accumulation and nutrient uptake for Nantggoe hybrid
carrot in Madras, Oregon, averaged across two fields and four replications per field.
Biomass values and seed nutrient uptake listed on a dry weight basi

Seed Nutrient Clean Seed .
Efrgtmeter Concentration Uptake Harvesltniaelj(utrlent
------- % ------- N [ Y T —
Biomass NA* 222 0.03
N 3.1 7.0 0.05
P20s 0.5 2.5 0.08
K20 1.6 4.3 0.02
S 0.4 0.9 0.06
Ca 2.7 6.2 0.06
Mg 0.8 2.1 0.06
Na 0.08 0.2 0.01
------- mg kg* ------- ------- |b ac¢?! -------
Zn 46 0.010 0.00010
Fe 210 0.050 0.00003
Mn 95 0.020 0.00010
Cu 8 0.002 0.00010
B 57 0.010 0.00004

*NA = Not applicable

Table 3. Mean biomass accumulation and nutrient uptake in Nantetype hybrid carrots in
Madras, Oregon over three growth stages.

Plant Winter Qormancy Veggtative Flowering gnd Seed Set
Parameter (Oct. 1 Apr.) (Apr. |Ibl\/;?l/) (Junet Aug.)
Biomass 398 809 6,177

N 8.0 24.1 112.1
P20s 1.9 4.4 25.4
K20 12.6 40.2 178.1

S 0.6 2.3 12.6

Ca 2.8 12.1 75.1

Mg 1.3 5.2 27.7

Na 0.7 3.8 20.2

---------------------------- Lo T —————

Zn 0.009 0.029 0.120

Fe 0.130 0.423 1.436
Mn 0.015 0.062 0.301
Cu 0.006 0.006 0.030

B 0.009 0.029 0.214
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Table 4. Maximum daily biomass accumulation and whole plant nutrient uptake rates in
Nantestype hybrid carrot type in Madras, Oregon. Range represents the highest and the
lowest value for individual plots during the period of maximum accumulation.

Maximum Accumulation Rate

Plant Parameter Day and Month Mean Range
------------- Ib act day? -------------

Biomass 10 June 117 44-203
N 10 June 2.1 0.64.0
P20s 10 June 0.4 0.2-0.7
K20 10 June 2.9 1.06.1
S 10 June 0.2 0.1-0.5
Ca 10 June 1.2 0.52.1
Mg 10 June 0.4 0.2-0.7
Na 10 June 0.4 0.2-0.6
Zn 10 June 0.002 0.001060.004
Fe 13 July 0.020 0.00860.030
Mn 10 June 0.004 0.00400.005
B 10 June 0.004 0.00160.006
Cu 10 June 0.001 0.000%0.002
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Figure 2. In-season N, P, K, S, Ca, and Mg uptake in Nantégpe hybrid carrot produced
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for seed in Madras, Oregon. Data collected from four replicated plots within two

commercial carrot production fields on Madras silt loam over the 201-2018 production

cycle.
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Figure 3. In-season Na, Zn, Fe, Mn, Cu, and B uptake in Nantdgpe hybrid carrot
produced for seed in Madras, Oregon. Data collected from four replicated plots within two
commercial carrot production fields on Madras silt loam over the 201-2018 poduction
cycle.
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Control of Volunteer Kentucky Bluegrass in Winter Wheat
John Spring
Introduction

With limited irrigation water in central Oregon, letdl planting of winter wheat without fall

irrigation has been a common practice, relying onpiatipitation to germinate the wheat. In

fields rotating out of Kentucky bluegrass, the inability to-ijprigate prior to tillage for residue
preparation or before wheat planting for weed conttabth fairly common practices until

recentlyi has increasd the potential amount of volunteer Kentucky bluegrass (as well as
cheatgrass, rattail fescue, and other winter annual weeds) that must be controlled in the wheat
crop. While efficacy of common herbicides used in wheat for control of grassy weeds is well
known for cheatgrass and rattail fescue, very little information is available on the performance of
these options for control of volunteer Kentucky bluegrass.

Additional complications arise from the very late emergence of winter wheat in this planting
patern in most years, and from the use of wheat as aedikction strategy against future water
uncertainty. Many grasactive herbicides for use in wheat have a fairly narrow window of
application relative to crop development (often no later than jontargl before weeds get too
large (with control of most species declining rapidly when they exceed a few leaves in size). In
early fallplanted wheat, this window occurs in nfall, and the decision to use or not use an
herbicide is made in then. In la¢energing wheat, however, the early part of this @t@ge
application window often occurs at the very end of the growing season in the fall, followed by a
winter pause, and the later end of the window allows applications to be made again in early
spring te following year. For cheatgrass control, it has been well documented that fall
applications generally outperform spring applications, but this has not been tested for volunteer
Kentucky bluegrass. Additionally, the versatility of wheat allows for mangsao be planted at
relatively low cost, and only committed to a final ergk the following spring, when better
information is available regarding water allotments and precipitation patterns. In years with low
water allotments and poor natural precipitat the wheat can be used as a cover crop to provide
soil protection and weed suppression in dry fallow with no further inputs. In years with low
water allotments but adequate spring precipitation (such as 2022), harvest ofilwpitegrain

hay may beprofitable. In the scenario of largranexpected water allotments and favorable
prices, some of these already established wheat acres could be dedicated to fully irrigated hay or
grain production. In two of these three scenarios, fall application s$ getive herbicides would
likely be unnecessary, and represent poor return on investment. Thus, from a risk perspective,
spring applications are more attractive, provided they are agronomically effective on target
weeds.

The objective of this trial wa® tcompare the efficacy of Powerflex HL, Olympus, Osprey,
Varro, and Axial XL applied in late fall or early spring, and Zidua SC applied in the fall for
control of volunteer Kentucky bluegrass in rainfed,-jalented winter wheat following
Kentucky bluegras in central Oregon conditions.
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Materials and Methods

Field trials were conducted in two fields over the 2@2Igrowing season (one near Madras on
Agency Plains, Field 1, and one near Culver, Field 2). Both fields were in irrigated Kentucky
bluegrasproduction for the 20121 crop years. Fields received their last irrigation for the

season in June 2021 prior to bluegrass harvest. Straw was baled, and residue prepared for wheat
planting with conventional tillage of dry soil in summer/fall. Winter wheas drilled in early
November in both fields, and volunteer bluegrass and wheat emerged together by mid
November. Both fields received irrigation in the spring, with Field 1 harvested as grain hay, and
Field 2 harvested for grain. Trials were arrangead randomized complete block design with 4
replicates and individual plot size of 10x30 feet. Herbicide applications were made by C02
powered hand boom in 15 gpa in coarse droplets. Fall herbicide applications were made with
wheat at 3 leaf stage and KBG2a8 If stage on 11/30/21. Spring applications were made

3/23/22 with wheat at Feekes 4.0 (tillered, at onset of active growth in spring), and KBG with 2
to 3 tillers. Kentucky bluegrass control was evaluated visually at several times over the growing
seasn on a percent scale from 0 to 100%, (with no injury at 0 and complete plant death at 100).
Kentucky bluegrass aboveground biomass was harvested from twiayRatitats per plot

during the summer. Field 1 biomass was harvested 5/27/22 prior to fielursyyand Field 2
biomass harvested 7/1/22, just prior to the onset of crop drying towards maturity.

Results and Discussion

Several of the products tested provided accepiatbleot complete control of volunteer

Kentucky bluegrass (KBG). Effect of application timing (fall vs spring) was variable by product
in these trials, with some providing better activity when appligterfall, and others in spring.
Combinations of treatments (one fall and one spring, or orerpeegence and one early
postemergence) would likely improve control dramatically if warranted by intended use of the
crop and a need to completely control vaker KBG, but were not tested in this triais

important to note that many of these products have lengthy rotational restrictions, which should
be fully understood and considered carefully prior to use to avoid damage 4ahigh

rotational crops, rd/or potential label violations.

Zidua (pyroxasulfone, also found in Anthem Flex for use in wheat) did not completely Kkill
volunteer KBG (as reflected in moderate % control ratings), however, it did heavily suppress the
growth of plants that did survivand KBG biomass at harvest was greatly reduced at harvest at
both sites. It is primarily a soil active, peenergence herbicide, and labelling is restricted te pre
plant or early posemergent applications only, so it was not tested in the spring. Ziifeis d

from the rest of the products tested in having good activity on rattail fescue, although it is usually
marginal for control of downy brome. If the weed spectrum in a field is expected to include
rattail fescue as well as volunteer KBG, and oddseplng the field through harvest are high, a
Zidua application is worth considering. Zidua can also be applieepfrodtpre-emergence to

the wheat crop, which is essential for good activity when targeting rattail fescue, and will likely
improve KBG contol as well. Rotational restrictions vary considerably depending on the
following crop, but intervals are workable for many crops.

Powerflex (pyroxsulam) was much more effective when applied in the fall than in spring, as is
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usually true for downy brome ntrol as well. Fall applications provided moderate control to

visual evaluation, but KBG biomass was meaningfully reduced relative to the nontreated check

at both sites. Spring applications provided suppression only, and cannot be recommended. Of the
prodicts tested, Powerflex is considered by many as the best option in terms of efficacy on
downy brome. Rotational intervals are generally 10 to 12 months depending on crop, which may
be problematic in many fields in central Oregon.

When applied in the falDlympus (propoxycarbazone) was the most effective product evaluated
for control of volunteer KBG, reflected in high control values for visual evaluation in late spring,
and in almost complete reduction of KBG biomass production at both sites. Springtagsic
provided suppression only. Crop rotation considerations may preclude use of Olympus in most
central Oregon systems, however. Intervals for the few specified crops on the Olympus label are
quite lengthy (most 222 months), and for most crops growncentral Oregon label language
requires a field bioassay be completed before planting.

At Site 1, fall application of Osprey (mesosulfuron) provided suppression only. Performance in
the spring was much better, where it provided moderate levels of KBfblcand biomass

reduction. At Site 2, spring applications provided a negligible gain in activity over fall, but
neither did more than suppress volunteer KBG. Rotation intervals with Osprey are 10 months to
most central Oregon crops.

Varro is a product itended primarily for control of green foxtail and wild oat in the central and
northern Plains wheat markets. The active ingredient of Varro (thiencarbazone) is premixed with
mesosulfuron (Osprey) in Osprey Xtra, however, which is available in the PNWaasnd

included to provide a separate test of each component of Osprey Xtra in these trials. (Active
ingredient rates used in this trial are identical between Osprey and Osprey Xtra, and for the rate
of Varro tested and that in Osprey Xtra.) Fall applicatmiigarro were more effective than

spring, with spring applications resulting in suppression at Site 1, and very little effect at Site 2.
Fall applications provided good suppression of KBG at Site 1, and moderate to good suppression
at Site 2. Thus, if uskin the fall, Osprey Xtra is presumed likely to provided somewhat better
suppression of volunteer KBG than Osprey, although this was not directly tested. Osprey Xtra
labelling does require a bioassay before rotation to crops not listed (included KB@&gatable

seed), so consider crop sequences carefully prior to use.

Performance of Axial XL (pinoxaden) varied by site, but appeared to offer a workable option for
KBG control. At Site 1, spring applications provided better control than fall applications t

visual evaluation, but levels of KBG biomass reduction were equivalent between treatments, and
generally good. At Site 2, fall applications provided slightly better control and higher

suppression of KBG biomass than spring applications. Axial is ngeawt downy brome or

rattail fescue, but does provide good activity on wild oats, green foxtail, and several other grassy
weeds with a more springriented emergence pattern. As Axial is allowable for application to
wheat as late as flag leaf (much latean other products tested in this trial), and has negligible
rotational restriction, it may be best positioned as a spring application, either as aufoliowa

fall application, or as a staradone option in crops in which the decision to keep untiéds is

made later in the spring.
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Figure 1. Control of volunteer Kentucky bluegrass in lateplanted, irrigated winter wheat at
the end of May (9 weeks after spring applications), and Kentucky bluegrass biomass
immediately prior to grain hay harvest (Site 1, 5/27/21) or just prior to beginning of crop
dry-down (Site 2, 7/1/21). Control estimated visually on a percent scale from 0 to 100 (with
no injury at 0 and complete plant death at 100). Points represent individual plots, bars show
raw median average deviation of the mean, with middle line indicatingréatment median

value.
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Glyphosate Rate and Timing Effect on First Cut Roundup Ready Alfalfa
Mylen Bohle, Jennifer MacAdam, Steve Orloff, Mike Knepp, Hoyt Downing, and Steve Fransen
Introduction

During crop year 2016, at least sixteen Roundapdy alfalfa fields in Crook, Deschutes,

Jefferson, and Lake counties in Oregon, had symptoms on first cutting that were surmised to be
from the application of glyphosate. There were signs of stunting, chlorosis and/or the
Ashepher dos cortionooktlte alfalfa planh Steve Orfoff, parm Advisor with
University of California Cooperative Extension at Yreka, CA, early on noticed fields in northern
California which showed similar symptoms after spring glyphosate applications. He also
documentedield losses in previous years, and subsequently in other states. It was hypothesized
that following frost events after glyphosate application were thought to have a negative effect on
alfalfa. A field trial was established in the Christmas Valley, Oneggea to document the effect

of glyphosate on alfalfa at two different rates at two different timings for phenotypic symptoms
and changes in yield and quality.

Materials and Methods

The alfalfa field was planted to Integra 8444R cultivar at 2&clin late summer 2014 at the

James Warkentin Farm, about 5 miles north and east of Christmas Valley. Field elevation is
approximately 4330 feet. The field is irrigated by a+glielvation sprinkler application pivot.

The field has been sprayed, annuallyth glyphosate since establishment. Soil sampld<{0

inch) were taken on November 3, 2011, and analysis was performed by Soiltest Farm
Consultants, Moses Lake, WA. Soil test results are in Table 1. Fertilizer applied in the Spring of
2016 included m application of 200 Ib/ac of 120-0-10, 35 Ib/ac of @-62, and 35 Ib/ac

elemental sulfur. The trial was laid out as a randomized complete block design with 4
replications, which straddled the second to last outside pivot tower. One set of pivot wheel
tracks went through all the plots in the third replication, equally. The plots were 10 ft x 20 ft.

Herbicide treatments included an untreated check, glyphosate at 22 oz./ac, and glyphosate at 44
oz./ac acid equivalents (a.e), with two different timinggli@d on April 28 (dinch plant height)

and May 9 (8nch plant height); 5 oz/ac a.e. Raptor (a labeled herbicide forepustgence

control / suppression of broadleaved, grassy and sedge weeds in alfalfa) was applied on May 9.
Application was made witBO gal/ac city of Prineville water with a garden backpack sprayer.

April 28 application was made between 1i08:00 pm with a very light breeze, on a cloudy day
(target height was-8 inches) and temperature was 57 degrees F when finished. May 9
applicaion was made between 8:30 to 9:30 a.m. with a very light breeze, on a sunny day (target
height was 612 inches) and temperature ranged from 42 degrees F to 55 degrees F, from start to
finish of application. Alfalfa plant heights were measured at tinteeddicide application and

the weeds present in the check plots identified and are presented in Table 2. Daily low air
temperatures (degrees F), from the Christmas Valley Agrimet weather station, prior to and after
herbicide application dates, arein TaBle Cumul ati ve growing degree
January 1 on various dates until the day of harvest are in Table 4.
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