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Objectives and R#onale

7. Project Objectives:
The objectives of this project were to:
1) Demonstrate the effects of prearvest herbicide and desiccant options for flax on seed and
straw drydown.
2) Provide a forum for discussion on the potential advantages and disadvantatjespt-
harvest options evaluated with respect to both weed control and efficacy as a harvest aid
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8. Project Rationale:
Harvestability has been and continues to be a significant challenge for flax growers and, when
considered alongvith subsequent residue anagement issues, is an important reason that many
non-flax growers express resistance to this cribjis not uncommon focool, wet fallweather
andor early snowfalto leavemany flax acres unharvested and growers looking for ways to
accelerate crop drdown and improve harvestability for this crdpepending on the weather,
regrowth in the fall can also creasggnificantchallenges. @e of the more obvious things to
consider for improving flax harvestability, particularly with straigbmbining, istie use of pre
harvest herbicides and desiccants. Because of the relatively open canopy of mature flax and the
potential for regrowth ofboth the crop andtertain weeds, prénarvest glyphosate can be an
excellent fit for straighttombined flax. Since it dsgerminate the crop, however, piearvest
glyphosate may also assist withiat dry-down andoverallharvestability to a certain extent. That
said, it is expected that the effects of glyphosate applied alone on fladalmn can be slow and
potentially irconsistent depending on environmental conditions. Diguat (i.e. Reglone lon) is a crop
desiccant in the truest sense in that it is not translocated, relies entirely on contact, and results in
rapid drydown of any plant tissue that it comes into contacthwiThe downside to diquat is that it
will not necessarily completely terminate the crop and provides only limited weed control (top
growth only) with regrowth of both crop and weeds possible, especially under prolonged wet
conditions or with perennials.

BEvaluating these prénarvest options foa selectiorof the dominant flawarieties grown in
Saskatchewawill increase the overall robustness of our results along with our ability to detect
treatment differences while potentially providing insights towag#setic variation in flax ripening
and stem drydown.

Methodology and Results

9. Methodology:
In the spring of 202, flax field trials were initiated with locations at ladi Head, Swift Current, and
Yorkton. The treatments were a factorial combinatioritoke varieties (CDC Bethupn€DC Glas
and CDC Sorpehndthree pre-harvest herbicide/desiccation options for a totalrohe treatments.
The preharvest treatments weran untreated control, glyphosate, and diquat. The specific
equipment used to apply the prearvest treatments varied across locatiom@wever the target
crop stage was when 75% of the bolls had turned brawt aminimum solutionvolume of 185 I/ha
was used for all treatments. Although thEslutionvolume was higher than what is required for
glyphosate applied alone, it wasline with what is recommendefbr diquat and, importany, the
higher water volume made it easier &zxarately apply the treatments to individual plots using a
field sprayer.

Research has shown that “hard water” reduces t he
with minerals in the water. Saskatchewan Ministry of Agriculture guidelines indicatetwater

hardness above 350 ppm Ca®©a potential concern when low rates of glyphosate are used (i.e.,

for grassy weed control) and that hardness above 700 ppm is a concern when high rates of

glyphosate are used (i.e., for perennial weed controle Water used for spraying at Indian Head,

Yorkton, andSwift Current had hardness values of 3889, and392 mg/L (ppm) of CaGO

respectively Therefore, the water hardness at Indian Head and Yorkton fell below the minimal

threshold of concernAt 392 ppn, the hardness of the water at Swift Current would be a concern
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for a low rate of glyphosate application bubt with the moderate rate of 894 g ae/ha of glyphosate
used in this trial, and therefore no mitigation measures were taken.

The treatments were manged in a four replicate RCBD and lssedin Table 1.

Tablel. Variety by preharvest herbicide/desiccant options evaluated for flax at Indian Head, Swift Current,
and Yorkton in 202.

# Variety Pre-harvest Applicatior?
1 CDC Bethune Untreated

2 CDC Bethune 894 g glyphosate/ha

3 CDC Bethune 400 g diquat/ha

4 CDC Glas Untreated

5 CDCGlas 894 g glyphosate/ha

6 CDCGlas 400 g diquat/ha

7 CDC Sorrel Untreated

8 CDC Sorrel 894 g glyphosate/ha

9 CDC Sorrel 400 gdiguat/ha

ZApplied in a minimum solution volume of 185 I/ha when 75% of bolls had turned brown

Seeding dates ranged from Mayl7 and seding equipment varied across locations with a 14
opener Conserv®ak used at Indian Head, a 9 opener Fdbguipped with Atoralet openers) used

at Swift Current, and a 10 opener SeedMaster used at Yorkton. For all locations, the flax was seeded
directly into cereal stubble with a target depth of32cm; however, the actual depth at Indian Head
wasgreaterthan desiredwhichresulted in slowvariable establishmerand lower thartargeted

plant populationsForseeding rats, a flat rate of 55 kg/ha was used for all varieties at Indian Head
while, at Swift Current and Yorkton, adjustments for seed size were inaale attempt to equalize
plant populations across varietied/eeds were controlled using registered gmergent and post
emergent herbicides. Foliar fungicides were applied preventativeiydisan Head and Yorktdn

reduce the potential for pasmasayield limiting or confounding factoNo fungicide was applied at
Swift Current; however, the risk of disease was extremelyaothis location The plots at Indian

Head were sprayed for grasshoppers late in Jilg.preharvest treatments were appliedsger
protocoland the application dates were July 28 at Swift Current, August 15 at Yorkton, and August
25 at Indian Headrhe plots were straightombined using small plot harveste@®utside rows

and/or wheel tracks were excluded from the harvest aagal locationsand all plots within a
locationwere harvestedon the same datso thattreatment effectson the cropcould beobjectively
evaluatel at a specific point in time.

Various data were collected during the growing season and from the harvestedsgimples.

Weather data were compiled from the nearest Environment and Climate Change Canada weather
stations which were always located within a felloinetersof the fieldtrial sites. Plant densities

were assessed by counting plants in 2 x 1 m sectbnsop row for each plot. The maturity date

was recorded for each plot whereby maturity was declared when approximately 75% of the bolls
had turned brown. Visual stem ddown ratings were completed at predeterminéichesrelative to

the pre-harvesttreatment applications. These ratings were completed at O days after application
(DAA), 4 DAA (Indian Head only), 7 DAA, and 14 DAA. More information on the rating scale that was
used is providedh Table8 of the Appendices.tBaw moisture content at harvest was determined

from wet/ovendry weightsof unchopped stravsubsamples that were collected from behind the
combine. The samples were considered dry adteninimum of threedays in an oven at a minimum
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of 60°Cwith percent mosture calculated on a webasis. Seed moisture was determined in a similar
manner at Indian Heafl.e. wet/ovendry weightsWwhile, at Yorktorand Swift Currentelectronic
moisture testeswere used. Similar to saw moisture, seed moisture was also exgsed on a wet
basis. Although not a key response variable for achieving our objectives, grain yields were
determined from the harvested plot areas and are adjusted for dockage and to a uniform seed
moisture content of 10%. Selected agronomic informatiod dates of @erations areprovided in
Table9 of the Appendices.

Response data were analyzed separately for each location using the generalized linear mixed model
(GLIMMIX') in SAS® Studio. For plant density and days to maturity, only variety (VARyeféects
considered fixedvith pre-harvest treatment (TRBffectsexcluded from the model. For the

remaining response variables, VAR, TRT, and their interaction (VAR x TRT) were considered fixed
Replicate effects weralwaysconsidered random. Individualdatment meangor both main effects

and their interactiongvere separated using the Tuké&yamer testTreatment effects and

differences between means were considered significaft20.05.

10. Results:
Meanmonthly temperatures and total precipitation amounts for May through August (3G22e
presented relative to the lonterm averages (1982010)at each locatiorin Table 2. Overall mean
temperatures for the 4nonth growing season wer@ovenormal atall three lacations, averaging
103%, 10%, and 16% at Indian Head, Y orktoand Swift CurrentrespectivelyIn terms of
precipitation, Indian Head ended up receiving 295 mm between May 1 and August 31, 121% of the
longterm average; however, much of this came ire& fmajor storm events and nearly 100 mm
was receivedate in August, past the point where it could be of much benefit to the bugpcould
promote regrowth and affect crop drglown. Relative to the longerm average, Yorkton was the
driest of the locatios with 148 mnof precipitationreceived during the 4nonth period which was
only 54% of averagégain a large percentage of the precipitation fell in August, too late to be of
much benefit to the current croBwift Current received a total of 147 mm,%8&f the longerm
average, busimilar to the other two locationsover a third of this came in August. The drought at
Swift Current also contributed to greattdran anticipatedsalinity issues which presented major
challenges in terms of site uniformiand subsequent data qualit&enerally, the need for crop
desiccation is greatest under cool and wet conditions during the period leading up to harvest which
can promote green growth late in the seasohile alsoslowingor preveningthe naturaldry-down
of plant material.
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Table2. Mean monthly temperatures and precipitation amounts along with losigrm (198%:2010) averages
for the 2021 growing seasons at Indian Head, Swift Current, and Yorkton, Saskatchewan.

LocationYear May June July August May-Aug
Mean Temperature (°G)
IH-2021 9.0 17.7 20.3 17.1 16.0 (103%)
IH-Long Term 10.8 15.8 18.2 174 15.6
YK-2021 8.9 19.1 21 17.3 16.5 (109%)
YK-Long Term 10.4 155 179 17.1 15.2
SW-2021 9.5 18.3 21.6 17.9 16.8 (106%)
SW-Long Term 11.0 15.7 184 17.9 15.8
Total Precipitation (mn
IH-2021 81.6 62.9 51.2 994 295 (121%)
IH—Long Term 51.8 77.4 63.8 51.2 244
YK-2021 24.6 18.1 35.2 69.7 148 (54%)
YK-Long Term 51.3 80.1 78.2 62.2 272
SW-2021 30.0 26.8 36.6 53.5 147 (78%)
SW-Long Term 42.1 66.1 44.0 354 188

Overall Rest results for each location and response variable are reserved for Tabfehe
AppendicesSgnificant VAR xRTinteractionswere occasionally detected and will be discussed as
required; however, individual treatment means are also resdrfor the Appendices. Even where
interactions were detectedyre-harvest treatmenteffectswere largelyconsistentacrossvarieties
from a practical perspectivand, as such, muabf the discussion will focus on main effects.

Spring plant density was ma#aed as an indicator of the overall establishment at each location and
to document any differences between varieties. At Indian Heélagl overall Rest was not significant
for variety effects on plant density?€& 0.083; Table 10) and establishment fdwvakieties was
statistically similar (Table 3). Actual densities at Indian Head were somewhat variable and ranged
from 230280 plants/nt which was lower than desired given that a minimum of 300 plantsgm
considered optimal for flax. At Yorkton, plant densities were higher overall but also quite variable;
however, the overallfest was significantf= 0.033) with higher populations observed for CDC
Sorrel (537 plants/m2) compared to CDC Bethune and (317418 plants/n%). The opposite

occurred at Swift Current where the overaltdst was highly significanP& 0.001) but the observed
plant densities for Sorrel (154 plantsfjrwere significantly lower than for the other two varieties
(229270 plantém?). Similar to Indian Head, albeit to a greater extent, plant populations were
consideraby less than ideal at Swift Current. This was attributed to drought and salinity while at
Indian Head we speculate that the poorer establishment was due to theesedidg up somewhat
deeper than targetedAs previously mentioned, minimum population of 300 plants/fis

commonly recommended for flax and, although individual plants can often compensate for lower
populations with extra branching, this can lead to deldynaturity and increased field variability
relative to more optimal populations.
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Table3. Mean flax plant densities as affected by variedy Indian Head, Yorkton, and Swift Current in 2021
Means within acolumnfollowed by the same letter do not significantly diffeTfukeyKramer, P>X.05).

Main Effect Indian Head Yorkton Swift Current
Variety Plant Density{plants/n¥)

1) CDC Bethune 280 A 418 B 229 A

2) CDC Glas 230A 417 B 270 A

3) CDC Sorrel 235A 537 A 154 B
S.E.M. 16.7 58.3 12.8

The maturity date (when 75% of bolls had turned brown) was recorded in order to document any
differences between varieties that might affect optimal grarvest application timing analso as a
general indicator of environmental conditions at individu#ltsites. The target application date for
each of the preharvest treatments was also when 75% of the bolls had turned bréithough we

did not test for differences between locations, the flax matured eadieSwift Current (~85 days
from seeding) and& orkton (~90 days) compared to Indian Head (~103 days). The later maturity at
Indian Head was attributed to a combination of slow, variable emergencenand favourable
moisture conditions. According to the overafldst tests, naturity was not affectedby variety at

Indian Head or YorktorPE 0.1660.253)but was atSwift Current(P= 0.009). At Swift Current, CDC
Sorrel matured approximately two days later than the other varietiesvever, i was likely that this
wasdue in part to the lower plant densitiexchievedwith this variety.

Table4. Mean flaxmaturities as affected by varietyat Indian Head, Yorkton, and Swift Current in 2021.
Means within a column followed by the same letter do neignificantly differ (TukeyKramer,PX{).05).

Main Effect Indian Head Yorkton Swift Current
Variety Maturity (days from seeding)

1) CDC Bethune 103.7 A 904 A 84.1B

2) CDC Glas 103.3 A 90.1 A 83.6 B

3) CDC Sorrel 103.3 A 90.8 A 86.0 A
S.E.M. 0.23 0.28 0.91

At approximately the same time @dots were declared mature, the pigarvest treatments were
applied as per protocol andsualstem drydown ratings were initiated. The full, detailed results for
these measurements can be found in Tallé&sl6; however, the main effects of prearvest
treatment are also presented more concisely and intuitively in Fig. 1 to 3 bAlgan, the ratig

scale is described in detail in TaBleith a visual depiction provided in Fig. 4 of the Appendices.

At Indian Headthe stems started out quite green and, at the time of theprvest applications,
differed between varieties according to both theerall Ftest (P< 0.001) and multiple comparisons
(Table 11). The greenest stems were observed with CDC Bethune (2.2), followed by CDC Glass (2.4),
and then CDC Sorrel (2.9). As tiwent on and stendry-down progressed, differences between
varieties dinnished but the trend persistkto some extent. Although VAR x TRT interactions were
detected on Day 4R= 0.0®) and Day 7R = 0.0D), the relative performance of the p#earvest
treatmentsgenerally appeared to beonsistent amongst varieties (Table)1Rifferences irstem
dry-down betweenpre-harvesttreatments were evident as early as 4 D@i¢h diquat having a
strongeffect and, somewhat unexpectedly, evire glyphosatetreatments were visually
distinguishable from the contr@Fig. 1, Table 11At 7 DAA, all treatments were drying down
relative to 4DAA and treatment rankings were the same, averaging 4.1, 6,7, and 7.9 fmrttrel,

6
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glyphosate, and diquat, respectively. One week later dDAA\, stems in the untreated control plots
had not chaged much from the previous ratingeriod (4.3) and the differences between

glyphosate (7.7) and diquat (8.1) were less obvious; however, diguat still had slight but significant
visual advantagelo aid in understanding the visual differences between mptadian Head, Fig. 5

of the Appendices includes photographs of CDC Glas at each rating date for all three of the pre
harvest treatments.

10
--%--Untreated - x- Glyphosate - Diquat
9
° . e
2 R e
% 7 B .- _ . B
S : b
D .
£ 6 Y
L P
o /
s 5 B -
> ) C
2 % c
g 4 s Bemommmmmmocmmmomoosmeo X
o V4 -
K ./ ’,’/
K 7 Ptd
3 ns __’ __________ x
%
2
-2 0 2 4 6 8 10 12 14 16

Days After Application

Figurel. Visual stemdry-down ratings at 0, 4, 7, and 14 days after applicatiiAA)for various preharvest treatments
at Indian Head, Saskatchewan (2D2Values within a date denoted by the same letter do not significantly differ and
error bars are the standard error of the treatment means.

At Yorkton, the overall drdown ratingsat 0 DAAwere higher compared to Indian Head,
presumably due to greater drought stre@able 13; Fig. 2At the time of the treatment
applications, the overall-test indicated that visible sterdry-downwas similaacrossvarieties P=
0.372) with values mrging from 5.35.8. At 7 DAAthe values were still similar across variet(€s-
0.371;5.96.3). At this time however,pre-harvest treatmenteffectswere emergingdespite the
overall Ftest not being significanfR= 0.113) and the variation being mulgss than what was
observed at Indian Heads expected, the least visible dilpwn was observed in the control (5.8)
and the mosbccurredwith diquat 6.4), while ratings with glyphosate were intermediate (6.0). At
14 DAA, there were, again , no diffagesin visible stem dndown between varietiegP = 0.584)

but strong preharvest treatment effects were detecte® € 0.001) Contrary to the previous
assessments, at 14 DAA the greatest visibleddmyn was observed with glyphosate (8.5) as
opposed todiquat (6.6); however, both were improvemesdver the control (5.6). The VAR x TRT
interaction was marginally significarR€ 0.064) at 14 DAA at Yorkton and this appeared to be due
to there being no difference visible stem dridown between the control and diquat with CDC
Sorrel but significant improvements with diquat for the other two varieties (TableTh4s.

differential response is difficult to explain and may have been due to other sources of variability.

7
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Figure2. Visual stemdry-down ratings at 0, 7, and 14 days after applicatigpAA)for various preharvest treatments at
Yorkton, Saskatchewan (2021). Values within a date denoted by the same letter do not significantly differ and error bars
are thestandard error of the treatment means.

At Swift Current, the sterdry-down rating values increased with tin{€ig. 3; Table 15); however,
there were no differences between ptearvest treatments (Fig) at 0 DAAR= 0.462), 7 DARE
441), or 14 DAAP= 0.154. Varietal differences in stem cigown were significant for all three
assessment date®& 0.0010.048) with the greatest drdown consistently observed with CDC Glas
relative to the other two varietiednteractions (VAR x TRT) for visible steiyadown at Swift

Current were never significant at the desired probability lelPet 0.0780.197) and inspection of

the individual treatment meanéTable 16)evealed that these ratings were variable and
inconsistent, regardless of the assessment date.
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Figure3. Visual stemdry-down ratings at 0, 7, and 14 days after applicatigBAA)for various preharvest treatments at
Swift Current Saskatchewan (2021). Values within a date denoted by the same letter do not significanter difd

error bars are the standard error of the treatment means.

Main effect means for seed moisture content at harviiiste are presented in Tablgbelow. At

Indian Headwhere harvest was completed 21 days after the treatment applicatidable 9)seed
moisture content was affected by both varie®= 0.050)and pre-harvest treatment iP< 0.001)

whilethe VAR x TRT interactigras also significarfP= 0.020; Table 10). On average, seed moisture
contentwas higher in CDC Bethune (11.6%) than CD€l $0.4%) and intermediate with CDC Glas
(10.8%). Focussing on gnarvest treatments, seed moisture content was extremely high in the
untreated control (19.6%) and much lower with both glyphosate (6.2%) and diquat (7.0%) which did
not significantly dfier from one another according to the multiple comparisons test. Individual
treatment means are provided in Table 17 of the Appendices. The significant interaction was due to
varietal differences in seed moisture content being detected in the untreatett@qgpiots (1722%)

but not where either glphosate or diquat was applied (6714%). The relative rankings of the pre
harvest treatments were identicébr all varieties at Indian Head whereby seed moisture content

was slightly but not significantly loweiith glyphosate than with diquat

Comparable to Indian Head, harvest at Yorkton was completed 24 days after thanest
treatments were applied According to the overall-tests (Table 10), seed moisture contentthis
locationwas similar across viaties P= 0.431) averaging 9:8.7% (Table 5)he effect ofpre-
harvest treatmentn seed moisture content was highly significét 0.001) As expectedthe
values werehighestin the untreated control (10.5%), slightly but significantly lower wlituat
(9.4%) and lowest with glyphosate (8.6%)e VAR x TRT interactifmm seed moisture content at
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Yorktonwasmarginally significanP= 0.078) seemingly due to diquat having more impact on seed
moisture content with CDC Bethune and CDC GlaswithnCDC Sorrel (Table 17)

At Swift Current, harvest was completed 15 days after the treatment applicatt@mes moisture
content was highly variable and, according to the overddidts, only affected by varietypE 0.018)
with no preharvest treatmen effects P= 0.437) and no VAR x TRT interacti®n (.292).
Consistent with the maturity assessments and, as previously suggested, likely due in part to the
lower plant populations, seed moisture contentthts locationwas highe with CDC SorrglL01%;
Table 5) than with CDC Bethune and CDC Gla8.(B/6) Again,seed moisturalifferences between
pre-harvest treatments were not significant and no meaningful trends were observetifor
variableat Swift Current.

Table5. Mean flax seed moisture content at harvest time as affected by variety and-paevest treatment
at Indian Head, Yorkton, and Swift Current in 2021. Main effect means within a column followed by the
same letter do not significantly differ (Tukel(ramer,P>{.05).

Main Effect Indian Head Yorkton Swift Current
Variety Seed Moisture (%6}

1) CDC Bethune 116 A 93A 8.6B
2) CDC Glas 10.8 AB 9.7A 8.7B
3) CDC Sorrel 104 B 9.6 A 10.1A
S.E.M. 0.44 0.22 0.5&
PreHarvest Treatment Seed Moisture (%6}

1) Untreated Control 196 A 105A 8.8A
2) Glyphosate 6.2B 8.6C 9.1A
3) Diquat 70B 9.4B 95A
S.E.M. 0.44 0.25 0.5%

ZSEM values from Swift Current are avemsagectual values varied for individual meah to missing values

We consideredtsaw moisture contentto be a good indicator dhe overall harvestabilityf the flax
and one of the most important variables for evaluating the efficacy of thehpreest applications.

At Indian Head, saw moisture was affected by prearvest treatment P< 0.001; Table 10) while
variety effects were marginally significaf=% 0.071) and no VAR x TRT interaction was detefted (
= 0.135). According to the multiple comparisghable 6) straw moisture content was less in CDC
Sorrel(22%) than CDC Bethune (25%) and intermediate with CDC Glas (24%). This is consistent with
the trends observed in the visual ddown ratings. Focussing on pharvest treatment effects,

straw moisture content was extremely high in the untreated control (46.5%) relative to the treated
plots (11.513.1%). While the values for glyphosate and diqudtrdit significantly differ when
averaged across varietighe trendswere similar to those observed for seed moisture whereby the
values trended lower with glyphosate (11.5%) than with diquat (13.1%). With no VAR x TRT
interaction, the preharvest treatmeat effectson straw moisturavere similar across varieties;
however, consistent with the main effecisd, to a lesser extent, results for seed moisture content
values in the control treatment were significantly lower for CDC Sorrel (42.5%) than fahdre o

two varieties (48.448.5%).

At Yorkton, sraw moisturewas not affected by varietyPE 0.594) but was affected by pharvest
treatment (P< 0.001) and there was no VAR x TRT interader(0(356) Averaged across pre

10
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harvest treatments, straw moisture content ranged from 12.6% for CDC Sorrel to 14.7% with CDC
Bethune (Table 6). The straw moisture trends for variety were similar to those observed at Indian
Head but, with lower overall values (i.e. drier plants) and éighariability, not statistically

significant. Looking at the main effects of grarvest treatments, as expected, straw moisture was,
by far, the highest in the untreated control plots with an average of 21.7%. Dsgbstantially

reduced this to 14%ndwith glyphosate, straw moisture content was further reduced to 6%. Similar
to seed moisture content, the lack of a VAR x TRT interaction suggests thetrpest treatment
effects were reasonably consistent across varieties; however, diquat did appeavéca

comparatively small effect on CDC Sorrel compared to the other vari@tiag: moisture in the

control was also lower fa€DCSorrel than the other varieties which may have contributed to the
weaker response to diquat.

Straw moisture content wasxremely variable at Swift Current anas suchshould be interpreted
cautiously The overall fests for straw moisture were marginally significant for variéty: (0.068)

and the VAR x TRT interactiéh=0.077), but not for prénarvest treatment P= 0.851) Focussing

on the varieties, straw moisture was, by far, the highest with CDC Sorrel (22.5%) compared to CDC
Bethune (13%) or CDC Glas (11%). Fehareest treatments, the values ranged from 1:3.8.4%

with the lowest mean values observed hetcontrol; however, with such high variability, these

values were essentially considered equal. The marginally significant interaction appeared to be
mostly due to unusually high values with CDC Sorrel treated with glyphosate (Table 18); however,
even ifthis treatment was ignored, variability was still extremely high with no meaningful trends
observed forstraw moisture contenat Swift Current.

Table6. Mean flax straw moisture content at harvest time as affected by variety ané-parvest treatment
at Indian Head, Yorkton, and Swift Current in 2021. Main effect means within a column followed by the
same letter do not significantly differ (Tukei(ramer,P>{.05).

Main Effect Indian Head Yorkton Swift Current
Variety Straw Moisture (%)

1) CDC Bethune 249 A 147 A 13.1 AB
2) CDC Glas 24.2 AB 144 A 11.0B
3) CDC Sorrel 22.0B 126 A 225 A
S.E.M. 1.04 1.55 3.92
PreHarvest Treatment Straw Moisture (%)

1) Untreated Control 46.5 A 21.7A 139A
2) Glyphosate 1158B 6.0C 16.4 A
3) Diquat 13.1B 140 B 16.3 A
S.E.M. 1.04 1.54 3.92

Yields were not considered particularly important for achieving the objectives of this project but
couldprovide interesting background information on overall crop condition and environmental
impacts on both data quality and treatment effeci§elds at dllocations were well below average

due to the dry weather and other environmental stresses fieat, salinityweeds, insects)

At Indian Head, we detected significanterall Ftests forboth variety P< 0.001) and préarvest
treatment (P= 0.038)or seed yield but there waso VAR x TRT interactidd= 0.996 Table 1].
Averaged across pilearvest treatments, yields were lower for CDC Sorrel (940 kg/ha) than for CDC
Bethune or CDC Glas (110%67 kg/ha) which were similém one another(Table7). Averaged

across varieties, yields were slightly but significantly higher in the untreated control (1139 kg/ha)
than with glyphosate or diquat (1038038 kg/ha). While this result couttbnceivablybe attributed

11
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to applying the preharvest treatments toeearly, it was largely a function of the unusual
environmenal conditionswhich were not necessarily predictablEhe treatments were applied as
soon as it was dry enough to do so aftewet periodthat followed extended hot and dry

conditions. The combation of suboptimal plant populations, cooler weather, and abundant soil
moisture following a period of drouglaind heat stress reswdtlin the plants resuming flowering and
allowedsome of the greener bolt® fill better in the untreated plots. With noilkng frost events,

this period of resumed flowering and extended boll filling may have contributed to higher yields in
the untreated plots Additionally, considerable seed cracking and peeling was observed in the over
dried treated plots which could havesulted in higher harvest losses and dockesjative to the
untreated control plots

At Yorkton, the overall-Eests indicated that yields were affected by varid®=(0.039), preharvest
treatment (P= 0.007), and the VAR x TRT interacti®n 0.0®). The highest yieldst this location

were achieved with CDC Sorrel (790 kg/ha), followed by CDC Glas (745 kg/ha), then CDC Bethune
(701 kg/ha). Focussing on pharvest treatments, yields were higher in the control and with
glyphosate (764794 kg/ha) ttan with diquat (682 kg/ha The significant interaction, however, was
due to these effects being inconsistent whereby the lowyietds with diquat were most evident

with CDC Sorrel and, to a lesser extent, CDC Bethune, but did not occur with CDC @l49)Tabl

At Swift Current, yields were extremely low and variable and not affected by vapiet).@18), pre
harvest treatment P= 0.314), nor their interactiorP(= 0.523). Individual treatment means ranged
from 428636 kg/ha at Swift Current and, to gia sense of the overall variability, the standard error
of these means was 99.8 kg/ha or 20% of the overall average vyield.

Table7. Mean flaxseed yieldas affected by variety and praarvest treatment at Indian Head, Yorkton, and
Swift Current in 2021. Main effect means within a column followed by the same letter do not significantly
differ (TukeyKramer,PX(.05).

Main Effect Indian Head Yorkton Swift Current
Variety Seed Yield (kg/ha)

1) CDC Bethune 1107 A 701 B 482 A
2) CDC Glas 1167 A 745 AB 470 A
3) CDC Sorrel 940 B 790 A 577 A
S.E.M. 62.6 43.2 75.7
PreHarvest Treatment Seed Yield (kg/ha)

1) Untreated Control 1139 A 794 A 557 A
2) Glyphosate 1038 B 761 A 515A
3) Diguat 1036 B 682 B 457 A
S.E.M. 62.6 43.2 75.7

Extension Activities

At Indian Head, this project was highlighted during the IHARF Crop Management Field Day on July
20, 2021. Theventwas attended by approximately 70 producers, agronomists, and industry
representatives and the discussion primarily focussed on challendles inarvest and results from

a similar demonstration conducted in 2020. In addition to this main tourtribewasalso shown to

an assortment of industry representatives and producers during smaller, informal tours throughout
the season. At Swift Cumt, the plots were shown during multiple tours throughout the season and
al so highlighted during a CKSW radio program
throughout the growing season. This project was also discusgddichelle Beaith (EFC)during

WCA’ s annua lon 3y ¥Bn2621 wtich was attended by approximately 80 participants.

12
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At Yorkton, the project was highlighted in videc
which was posted onlinehttps://www.youtube.com/watch?v=5I1GBZbYFW5h July 15, 2021

Technical reports and extension materials will be available online through IHARF and/aRMyri

websitesand results from this project will be incorporatédo oral presentations as appropriate

opportunities arise

11. Conclusions and Recommendations
This project has demonstrated measurable benefits to usinghpreest applications to enhance flax
dry-down with some variation between the products evaluated even greater differences in
responseacross the environments under which they were tested

Indian Head wathe wettest of the locations and actually received abaxeerage precipitation

during the 2021 growing seasowWhilemuchof this precipitationcametoo late totruly benefit to

the flax, it had aconsiderableeffect on crop drydown. Both glyphosate and diguat were effective in
drying davn seed and plant material but the specific nature of the respotsdise two products
differed. Diquat worked very quickly with striking differences noted as early as four days after
application; however, under the wet conditions late in the season, a certain amournigobveth
occurred 1421 days after application. Giljosate was sloweb take effectbut stillworked

extremely well under the conditions encountered. Surprisingly, glyphosate was already having a
visible effect at 4 DAA, albeit not nearly to the extent of diquat. By 14 DAA and, even more so at 21
DAA when the plots were haested, visual differences between glyphosate and diquat had greatly
diminished. With essentially no regrowth, glyphosate had actually dried both the seed and straw
down to a greater extent than diquat; however, bgiloductswere highly effectiven thisregard

With the wet and cool finish to the season along with the lack of killing frost, the untreated control
plots at Indian Head did not dry down well at all and were gitden andvet when the crop was
harvested 21 days after the treatment applicat® This extended period of growth did result in a
slight but significant yield advantage in the untreated control plots at Indiar Heshould be
acknowledged that the treated plots, especially those treated with diquat, could have likely been
harvestal considerably earlier than they were at Indian Head.

At Yorkton, both glyphosate and diquattovidedbenefits in terms of improvedeed and stravdry-
down, but not to the extent observed at Indian Hedl particular, and attributable to the drier
conditions and higher plant populations, the untreated control plots dried dowchbetter at
Yorkton than they did at Indian Head. While the visual ratings suggested that diquat may have
started workingmore quickly the later ratings and actual seed and strnawisture measurements
revealed that it did not terminate the crop and dry it down to the extent achdewvgh glyphosate.

It islikelythat the weaker response to diquat Yorktonwas a functiorof both application timing
and theenvironmental conditiongfter application. The treatments were applied the morning of
ahot, sunny day. Because diquat is activabgdthe sun, it is recommended to apyhis producton
cloudy days or in the evening to allow therbicideto diffuse across plant surfaces @rito
activation thus ensuring more uniform and complete desiccatidins also ideal to apply diquat
whenthe longerterm weatheroutlook is fora warming trend and conditions wilh generalpe
conducive to drying. While the day after the treatmeipipdications was hot (> 30 °C), much of the
weather for two week period followinthe applicatiors wasrelativelycool and wetln contrast, &
Indian Heagdwhere diquat workedjuite well, the treatments vere appliedate in the eveningnd

at the end of col, wet period with an extended stretch of warm, dry weather following the
applications Despite the weaker performance of diquat at Yorkton, it did provide significant seed
and stemdry-down benefits in the endjust not necessarily as well as expectedoothe extent of
glyphosate
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Pre-harvest herbicides or crop desiccants are least likely to improvedmegown underhot, dry
conditions where annual crops will often terminate and shed moisture reasonably well without
being sprayed. Swift Current isthie dry Brown soil zone of Saskatchewan and, on average, is the
driest of the regions where field trials were located. This was the sole location where we did not
specifically measure benefits to the pharvest applications; however, high variabilitycalsnited

our ability to do so. With less than 80% of normal precipitationweti-above normal

temperatures, the conditions at Swift Current were not conducive to needindhareest

applications to assist with crop ddown and this likely explains thack of response to a large
extent. The visual ratings confirmed that stelny-down progressed steadily as the crop matured,
regardless of variety or prlearvest treatment and despite high variability.

In conclusion, this project has shown that whether or not alpsevest herbicide or desiccant
application is likely to be beneficial will depend on the specific crop and environmental conditions
leading up to and following application. Under low yieldiigught conditions with more dry
weather in the forecast, the potential for realizing a benefit witspectto crop drydown or
harvestability is low, especially if it early in tadl with plenty oflong daysandtime to complete
harvestahead In contast, if the weather is wet, stands are poor or uneven, and harvest will likely
be delayed until late September or beyond, firarvest glyphosate or diquat can greatly accelerate
crop drydown leading to an earlier and easier harvest. Which of tteseproducts is preferable

will depend on several factors. Glyphosate has the advantages of being less expensive, providing
excellent perennialveed control, and terminating the crdp a manner thategrowth will not occur
even if harvest cannot be completedthin areasonable timefram@nd wet conditions persist after
the treatment applications. The disadvantage to glyphosate is thudtan takes several weeks to
thoroughlydry downphysiologically maturerops and weeds and may not work consistently well if
conditions are not conducive to herbicide uptake. In contrast, diquat, if used prapedisr
favourableconditions, can rapidly dry down crop and weed material often allowing harvest to be
completedwithin less than a weetif application. The disadvantag to diquat are that it is generally
more expensive, requires high solution volumes, will not provide control of perennial or grassy
weeds, and, if wet weather persists after application, regrowth of both crop and weeds can occur
while efficacy in generahay be poorlf both perennial weed control and rapid crop elfgwn are
desired, there may be merit to utilizing both of these products with glyphosate applied first and
following up with diquat in & days; however, this particular combination of treatmewas not
demonstrated. The results of this project built on a previous demonstrdd@OPT #2018125)

which followed a similar protocol and is available onlimgps://iharf.ca/wp-
content/uploads/2021/04/Preharvestweed-control-and-desiccatioroptionsfor-flax.pd.

Supporting Information
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proposal development and summer extension activiti€srtain crop protection products were
provided irkind byFMGC Corteva and Bayer CropScier€émally, his work would not have been
possible without the contributions of various professioaat! technical staff of the collaborating
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13. Appendices:

Table8. Rating scale provided by the Saskatchewan Flax Development Commiésioassess treatment
effects on visual stem drglown at various stages relative tthe pre-harvest treatment applications.
Rating # Description of stem colour

Almost all stems grass green

50% mixture of grass green and green stems
Mostly green stems

50% mixture of green and pale green stems
Mostly pale green stems

50%mixture of pale green and yellow stems
Mostly yellow stems

50% mixture of yellow and brown stems or mostly light brown stej
Almost all stems medium or dark brown (very dry)

“The $em dry-down scale was developed by the Vitet@xop Production Services flax breeding program
for the purpose of making nursery selections and identifying later stage breeding material with improv
strawdry-down. The same scale was also used to rate entries in the Northern Flax Cooperative @2ls |
to 2014) and has been adopted by the CDC flax breeding program. The rating scale was developed t
observations made in the field on the progression of stem colour change during the maturation of flax
plants and the variation that is seen at harvest

© O ~NOOOOPN~WNDNERE

Figure4. Visual depiction of the stendry-down rating.
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Table9. Selected agronomic information and dates of operations for flax desiccation demonstrations
completed at three locations in 20P

ApplicationDate
(time of day)

(late evening)

Factor/ Field Indian Head Swift Current Yorkton
Operation
Previous Crop Canaryseed Barley Wheat
PreEmergent 894 g glyphosate/ha 894 g glyphosate/ha none applied
Weed Control (Sep 2&8020) (May-3)
292 ml Authority 480/ha 75 ml Aim EC/ha
(May-19) (May-3)
Seeding Date May-12 May-7 May-17
Fertility (kg N 11530-15-15 73-37-0-15 56-15-0
P20s-K20-S/ha)
Emergence Countg Juni8 Jun? Jun?
In-Crop Herbicides 370 ml Centurion/ha 470 ml Poast Ultra/ha 2 | Curtail M/ha
(Junll3) (May 31) (Junlb)
2 | Curtail M/ha 247ml Centurion/ha 247ml Centurion/ha
(Junl9) (Junl6) (Junl?)
1000 ml Buctril M/ha
(Junl7)
Foliar Fungicide 395ml Dyax/ha none applied 877 ml Acapela/ha
(Juts) (Jut12)
Foliarinsecticide 855ml Malathion 85#ha none applied none applied
(Jui27)
Preharvest Aug27 Jul28 Augl5

(mid-morning)

(early morning)

Stem Drydown
Ratings

Aug25 (-2DAA), Augdl
(4DAA)Sep3 (7 DAA),
and Sepl0 (14DAA)

Juk28 (ODAA), Augh
(7DAA), Aud.1(14DAA)

Aug15 (ODAA), Au@3
(7DAA) Aug30 (14DAA)

Harvest date
(Relative Humidity

Sepl7(27% RH)

Aug12 (35% RH)

Sep8 (47% RH)

Days from pre
harvest application
to harvest

21

15

24
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Table10. Overalltests of fixed effects variety (VAR), ptearvest treatment (Trt), and VAR x Trt for selected
response variables at three locations in 202P-values)X.05 indicate that an effect was significant for the
corresponding response variable.

Source Indian Head Yorkton Swift Current
Emergence (values)
Variety (VAR) 0.083 0.033 <0.001
Pays to Maturity (pvalues)

Variety (VAR) 0.253 0.166 0.009
¥isual Stenbry-down0 DAA (pvalues)

Variety (VAR) <0.001 0.372 0.048

Treatment (Trt) 0.248 0.829 0.462

VAR x Trt 0.068 0.170 0.197
Visual StenDry-down4 DAA (pralues)

Variety (VAR) <0.001 — —

Treatment (Trt) <0.001 — —

VAR x Trt 0.030 — -
Yisual StenDry-down 7 DAA (pralues)

Variety (VAR) 0.010 0.371 0.028

Treatment (Trt) <0.001 0.113 0.441

VAR x Trt 0.020 0.719 0.107
¥isual Stenbry-down 14 DAA (pvalues)

Variety (VAR) 0.317 0.584 <0.001

Treatment (Trt) <0.001 <0.001 0.154

VAR x Trt 0.164 0.064 0.078

Seed Moisture Content {palues)

Variety (VAR) 0.050 0.431 0.018

Treatment (Trt) <0.001 <0.001 0.437

VAR x Trt 0.003 0.078 0.292

Straw Moisture Content (pvalues)

Variety (VAR) 0.071 0.594 0.068

Treatment (Trt) <0.001 <0.001 0.851

VAR x Trt 0.135 0.356 0.077

Seed Yield galues)

Variety (VAR) <0.001 0.039 0.218

Treatment (Trt) 0.038 0.007 0.314

VAR x Trt 0.996 0.039 0.523
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Table11. Main effect (variety and preharvest treatment) means for flax visual steary-down ratings at
Indian Head in 202. Main effect means within a column followed by the same letter do not significantly
differ (TukeyKrameZ t X nd®npuv &

Main Effect 0 DAA 4 DAA 7 DAA 14 DAA
Variety Yisual Stenbry-down (1-9)

1) CDC Bethune 22C 46B 6.1B 6.6 A
2) CDC Glas 248B 46B 6.3AB 6.7 A
3) CDC Sorrel 2.9A 51A 6.5A 6.8 A
S.E.M. 0.06 0.12 0.09 0.06
Pre-HarvestTreatment

1) Untreated Control 26 A 3.0C 41C 43C
2) Glyphosate 25A 45B 6.7B 7.7B
4) Diquat 24A 6.7A 79A 8.1A
S.E.M. 0.06 0.12 0.09 0.06

Tablel2. Individual treatment (variety by preharvest treatment) means for flax visual stegiry-down
ratings at Indian Head in 2(2 Means within acolumnfollowed by the same letter do not significantly differ
(TukeyKrameZ t X ndnpov o

Variety ¢ Treatment 0 DAA 4 DAA 7 DAA 14 DAA
Visual Stenbry-down (1-9)

1) Bethune-untreated 21c 2.7e 3.7d 41e
2) Bethune-glyphosate 22c 43c 6.5b 76¢C
3) Bethune-diquat 21c 6.8a 8.0a 8.2a
4) Glas- untreated 26Db 29e 4.1d 4.2 de
5) Glas-glyphosate 22c 42c 6.7b 7.7c
6) Glas-diquat 23c 6.7a 8.0a 8.2a
7) Sorrel-untreated 29a 3.3d 46¢ 45d
8) Sorrel-glyphosate 3.0a 51b 6.9b 7.8c
9) Sorrel-diquat 28a 6.8a 7.8a 8.0a
S.E.M. 0.09 0.17 0.15 0.11
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Table13. Main effect (variety and preharvest treatment) means for flax visual steadry-down ratings at
Yorktonin 2021L. Main effect means within a column followed by the sanfetter do not significantly differ
(TukeyKramez t X ndnpoL @

Main Effect 0 DAA 4 DAA 7 DAA 14 DAA
Variety Yisual Stenbry-down (1-9)

1) CDC Bethune 55A — 5.9A 7.0A
2) CDC Glas 58A — 6.3 A 6.8 A
3) CDC Sorrel 5.3A — 6.0 A 6.9A
S.E.M. 0.30 — 0.21 0.17
PreHarvest Treatment

1) Untreated Control 55A — 5.8B 56C
2) Glyphosate 54A — 6.0 AB 85A
4) Diquat 57A — 6.4 A 6.6 B
S.E.M. 0.30 — 0.29 0.17

Tablel4. Individual treatment (variety by preharvest treatment) means for flax visual stegiry-down
ratings atYorktonin 2021. Means within a columrfollowed by the same letter do not significantly differ
(TukeyKrameZ t X ndnpov o

Variety ¢ Treatment 0 DAA 4 DAA 7 DAA 14 DAA
Yisual Stenbry-down (1-9)
1) Bethune-untreated 5.4ab — 56b 54d
2) Bethune-glyphosate 5.1ab — 5.8 ab 8.6a
3) Bethune-diquat 6.1a - 6.4 ab 7.0b
4) Glas-untreated 5.6ab - 5.8 ab 54d
5) Glas-glyphosate 5.5ab - 6.4 ab 8.1a
6) Glas-diquat 6.4a - 6.8a 6.8 bc
7) Sorrel-untreated 5.6ab — 59ab 6.0cd
8) Sorrel-glyphosate 5.6ab - 6.0 ab 8.6a
9) Sorrel-diquat 4.5b - 6.0 ab 6.0cd
S.E.M. 0.51 - 0.35 0.29
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Table15. Main effect (variety and preharvest treatment) means for flax visual steadry-down ratings at

December 2021

Swift Currentin 2021. Main effect means within a column followed by the same letter do magnificantly

differ (TukeyKramez t

X nonpod

Main Effect 0 DAA 4 DAA 7 DAA 14 DAA
Variety Yisual Stenbry-down (1-9)

1) CDC Bethune 4.7 AB — 6.3 AB 7.2B
2) CDC Glas 5.2A — 6.9A 7.7A
3)CDC Sorrel 3.8B — 5.9B 7.1B
S.E.M. 0.73 — 0.39 0.13
Pre-Harvest Treatment

1) Untreated Control 4.8 A — 6.4 A 7.3A
2) Glyphosate 4.7 A — 6.6 A 75A
4) Diquat 4.2 A — 6.2 A 72A
S.E.M. 0.73 — 0.39 0.13

Tablel6. Individual treatment (variety by preharvest treatment) means for flax visual stegiry-down
ratings atSwift Currentin 202L. Means within acolumnfollowed by the same letter do not significantly
X ndnpu o

differ (TukeyKrameiz t

Variety ¢ Treatment 0 DAA 4 DAA 7 DAA 14 DAA
Yisual Stenbry-down (1-9)

1) Bethune-untreated 4.3 abc — 56cd 7.0d
2) Bethune-glyphosate 4.8 abc — 6.5abcd 7.6 abc
3) Bethune-diquat 5.1 abc - 6.8 abc 71 cd
4) Glas-untreated 6.1a - 7.4a 7.8 ab
5) Glas-glyphosate 5.7 ab — 7.0ab 7.9a
6) Glas-diquat 3.8hc - 6.3abcd 7.3bcd
7) Sorrel-untreated 4.2 be — 6.1 bcd 71cd
8) Sorrel-glyphosate 3.6¢ - 6.3abcd 6.9d
9) Sorrel-diquat 37¢c - 5.4d 7.2 cd
S.E.M. 0.90 - 0.52 0.19
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Table17. Individual treatment (variety by preharvest treatment) means for flax seed moistugat time of
harvesi at Indian Head, Scott, and Swift Curreim 2021. Means within acolumnfollowed by the same
letter do not significantly differ TukeyKramerPXX ndnp 0 @

Variety ¢ Treatment Indian Head Yorkton Swift Current?
Seed Moisture (%)

1) Bethune-untreated 21.6a 104 ab 8.1ab
2) Bethune-glyphosate 6.1d 86e 95ab
3) Bethune-diquat 70d 9.1de 8.2ab
4) Glas- untreated 19.6b 11l.1a 82a
5) Glas-glyphosate 6.2d 8.6e 8.1ab
6) Glas-diquat 66d 9.2cde 9.7ab
7) Sorrel-untreated 17.4c 10.0bc 10.1a
8) Sorrel-glyphosate 6.3d 88e 9.7 ab
9) Sorrel-diquat 7.4d 9.9bcd 105 ab
S.E.M. 0.65 0.33 0.78"

ZLetter groupings for Swift Current do not include all significant differences. The following pair
significantly differed3 vs. 7, 2vs. 7, 1 vs 7

YTheSEM value from Swift Curreistan average actual values varied for individual meahse to
missing values

Tablel8. Individual treatment (variety by preharvest treatment) means for flastraw moisture (at time of
harves) at Indian Head, Yorkton, and Swift Curreimt 202L. Means within acolumnfollowed by the same
letter do not significantly differ TukeyKramerPXX ndnp 0 @

Variety ¢ Treatment Indian Head Yorkton Swift Current
Straw Moisture (%)

1) Bethune-untreated 485 a 251a 17.6ab
2) Bethune-glyphosate 12.4c 6.0de 8.3b
3) Bethune-diquat 13.8¢c 13.0cde 133 b
4) Glas-untreated 484 a 233ab 9.4b
5) Glas- glyphosate 127c 6.3 de 55b
6) Glas-diquat 11.6¢c 13.7cd 181 ab
7) Sorrel-untreated 42.5b 16.8bc 146 b
8) Sorrel-glyphosate 9.5¢ 5.7e 35.3a
9) Sorrel-diquat 139¢ 15.3c 17.6ab
S.E.M. 1.63 2.68 6.36
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Table19. Individual treatment (variety by preharvest treatment) means for flaseed yieldat Indian Head,
Yorkton, and Swift Currenin 2021. Means within acolumnfollowed by the same letter do not significantly
differ (TukeyKramer,PXX nodnp 0 @

Variety ¢ Treatment Indian Head Yorkton Swift Current
Seed Yieldkg/ha)

1) Bethune-untreated 1163 ab 794 ab 498ab
2) Bethune-glyphosate 1083 ab 687 bc 428ab
3) Bethune-diquat 1074 b 629 c 519ab
4) Glas- untreated 1235 a 777 ab 538ab
5) Glas-glyphosate 1133 ab 789 ab 482ab
6) Glas-diquat 1135 ab 804 a 391b
7) Sorrel-untreated 1021 bc 809 a 636a
8) Sorrel-glyphosate 899 c 805 a 636a
9) Sorrel-diquat 898 c 620 c 460ab
S.E.M. 76.1 54.2 99.8
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Untreated — 0 DAA Glyphosate — 0 DAA Diquat— 0 DAA

Untreated — 4 DAA Glyphosate — 4 DAA Diquat — 4 DAA

Untreated — 7 DAA

Diquat— 7 DAA

Untreated — 14 DAA Glyphosate — 14 DAA Diquat— 14 DAA

Untreated — 21 DAA Glyphosate — 21 DAA Diquat — 21 DAA

Figureb. Change in appearance of CDC Gladian Head 202) after treatment with glyphosate anddiquat.
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Abstract

14. Abstract/Summary
Harvestability is @&hallenge for flax growers and, combined with residue management issues, an
important reason thamanyexpress resistance this crop. A project was initiated to address this
issue with trials at Indian Head and York{@&tack soil zoneand Swift Curren(Brown soil zong
The objective was to evaluate pharvest herbicidédesiccant options for their ability to accelerate
crop dry-down, potentially allowing foanearlier, easietharvest,and fewerresidue management
issues The treatments were a combination ihifree varieties (CDC BethupnéDC Glasand CDC
Sorre) andthree pre-harvest optionsncludingan untreatedcontrol, glyphosateand diquat.
Treatments were applied when 75% of the bolls had turned brown and the variables of greatest
importance were vible stemdry-down along with actual seed and stem moisturehatrvest. At
Swift Currentthe season was dry drthe site was variableith salinityexacerbating thelrought
effects. While variability made detangtreatment effectsdifficult, these conditionsandthat the
flaxreached maturity in July meathere was little need for prdnarvest applications to @elerate
crop drydown. It was alsextremelyhot anddry at Yorkton. Despite the drought, benefits to both
diquat and glyphosate were observed; however, the diquat did not work as well as glyphosate nor
as well as it did at Indian Head. We attribdithis to application timing and the weather follang
the treatment applications. At Indian Head, it was also hot and dry, but to a lesser extent than the
other locations andate-seasorsoil moisture was actually quite abundabinder these conditions,
the untreated plots stayed green armbth glyphosate and diquat worked well. Based on the visible
dry-down ratings, diquat took effect in the least amount of time with striking differemte=ady
observed four days after applicatiofhe plots were combined 21ags afterthe pre-harvest
treatmentapplicatiors and dramati¢but similar reductions in seed and straw moisture occurred
with both of the products evaluatedn conclusion, this project demonstrated that both glyphosate
and diquat can impraflax harvegability; however, which product is preferable and whether
harvest aids are needed at all will vary with both environment pirdiucerexpectations.
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