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PROJECT 1: WEEDS OF RANGE AND FOREST

Linda Wilson, Chair




Control of vellow starthisle with quinclorac and diflufenzopyr plus dicamba. Sandra L. Shinn and Donald C.
Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established on
unimproved pasture land near Tammany, Idaho to evaluate yellow starthistle control with quinclorac and
diflufenzopyr plus dicamba. Soil type at Tammany was a silt loam (38% sand, 9% clay, 53% silt, pH 6.6, and
4.5% organic matter). The experimental design was a randomized complete block with four replications and
individual plots were 2.4 by 9.1 m. Herbicide treatments were applied postemergence on April 7, 2000 with a CO,
pressurized backpack sprayer calibrated to deliver 94 L/ha at 214 kPa (Table 1). Yellow starthistle control was

evaluated visually May 9 and August 15, 2000.

Table 1. Application data.

Yellow starthistle stage (CENSO) 410 5 leaves
Air temperature (C) 17
Relative humidity (%) 32
Wind (km/h) 1
Cloud cover (%) 0

Soil temperature at 5 cm (C) 5

Quinclorac alone suppressed yellow starthistle 43% on May 9, 2000 (Table 2). Quinclorac + BAS 654 UB H
controlled yellow starthistle 85% on May 9, 2000. Diflufenzopyr plus dicamba alone or in combination with
quinclorac controlled yellow starthistle 98% or greater. By August 15, 2000, all treatinents controlled yellow
starthistle 100%. Downy brome and bluebunch wheatgrass were not injured at either rating time (data not shown).

Table 2. Yellow starthistle control with quinclorac and diflufenzopyr plus dicamba.

CENSO

May 9, 2000 August 15, 2000
Treatment® Rate control
kg/ha %

Quinclorac 0.42 43 100
Quinclorac + BAS 654 UBH 0.42 +0.043 85 100
Diflufenzopyr + dicamba 0.29 100 100
Diflufenzopyr + dicamba 0.39 100 100
Quinclorac + diflufenzopyr + dicamba 0.42 +0.20 98 100
Quinclorac + diflufenzopyr + dicamba 0.42 +0.29 100 100
Quinclorac + diflufenzopyr + dicamba 042 +039 100 100

LSD (0.05) 23 o

*All treatments were applied with a methylated seed oil at 1.0% viv.



Tolerance of grass species and control of vellow starthistle with imazapic and imazapic plus 2 4-D. Sandra L.
Shinn and Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was
established on unimproved pasture land near Tammany, Idaho to evaluate yellow starthistle control with imazapic,
picloram, and 2,4-D plus imazapic. Soil type was a silt loam (20% sand, 18% clay, 62% silt, pH 5.6, and 2.6%
organic matter). The experimental design was a rapdomized complete block with four replications and individual
plots were 2.4 by 9.1 m. Herbicide treatments were applied postemergence on April 7, 2000 with a CO,
pressurized backpack sprayer calibrated to deliver 94 L/ha at 214 kPa (Table 1). Yellow starthistle and downy
brome control and bluebunch wheatgrass injury were evaluated visually on May 7 and July 7, 2000.

Tabie 1. Application data.

Yellow starthistle stage (CENSO) 4t0 8 leaves
Downy brome stage (BROTE) 610 10 leaves
Bluebunch wheatgrass stage (AGRSP) 20 10 30 leaves
Air temaperature (C) 17
Relative bunnidity (%) 32

Wind (om/h) 2

Cloud cover (%) 20

Soil tesmperature at 5 cm (C) S

Imazapic alone and in combination with 2,4-D visibly suppressed vellow starthistle 40 to 45%, 30 DAT compared
to the untreated control (Table 2). Imazapic in combination with 2,4-D at the highest rate controlled vellow
starthistle 93%, 60 DAT. Picloram controlled yellow starthistle 100%. Imazapic alone controlled downy brome
about 60%. Imazapic in combination with 2,4-D at 0.63 kg/ha controlled downy brome 70%, 60 DAT. Bluebunch
wheatgrass was injured 29 to 30%, 30 DAT. By 60 DAT, bluebunch wheatgrass had completely recovered from
herbicide injury (data not shown).

Tabie 2. Tolerance of bluebunch wheatgrass and control of yellow starthistle and dovny brome.

CENSO BROTE AGRSP CENSO BROTE
(30 DAT) (60 DAT)
Treatment Rate control njury control
kg/ha %

Imazapic' 0.21 46 60 30 43 61
Imazapic + 2,4-IF 0.21 40 50 29 15 15
Tasazapic + 2,4-D 0.42 43 50 30 76 40
Imazepic + 2,4-D 0.63 45 63 30 93 70
Picloram 0.42 100 0 0 100 ]
LSD (0.05) 8 15 2 30 25

* Al imazapic treatments were applied with a methylated seed oil plus surfactant at 1.25% viv.
*Imazapic plus 2,4-D formulation was 0.24 kg/L imazapic and 0.48 kg/L 2,4-D ester.



Tolerance of forage grass species to spring-applied imazapic and imazapic plus 2.4-D. Sandra L. Shinn and
Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established
on pasture land near Genesee, Idabo to evaluate tolerance of forage grass species to imazapic, picloram, and
imazapic plus 2,4-D. Soil type was a silt loam (37% sand, 7% clay, 56% silt, pH 6.4, and 4.8% organic matter).
The experimental design was a randomized complete block with four replications and individual plots were 2.4 by
9.1 m. Herbicide treatments were applied postemergence on April 5, 2000 with a CO, pressurized backpack
sprayer calibrated to deliver 94 L/ha at 214 kPa (Table 1). On June 29, 2000, downy brome, smooth brome,
bulbous bluegrass, and medusahead were evaluated visually for percent height reduction and plants were cut from a
0.25m’ area, dried for 72 hours, and weighed.

Table 1. Application data.

Downy brome stage (BROTE) 6 1o 10 leaves
Smooth brome stage (BROEN) 510 8 leaves
Bulbous bluegrass stage (POABU) 4105 leaves
Medusahead stage (TAEAS) 3to 4 leaves
Alr temperature (C) 13
Relative humidity (%) 54
Wind (knvh} 3
Cloud cover (%) 36

Soil temperature st 5 em (C) b3

Bulbous bluegrass and medusahead plant height were reduced 53% in plots treated with imazapic at 0.07 kg/ha
{Table 2). Imazapic applied alone at 0.14 and 0.21 kg/ha reduced height of all forage grass species 25 to 52%
compared to the untreated control. Imazapic applied in combination with 2,4-D at 0.63 kg/ha reduced height of all
forage species 43 to 68%. Picloram reduced medusahead plant height 35%. Anpual grass biomass was reduced 11
to 29% in plots treated with imazapic applied alone or in combination with 2,4-D at 0.42 and 0.63 kg/ha compared
to the untreated control. Imazapic applied alone at 0.14 and 0.21 kg/ha reduced perennial grass biomass 31 1o
39% compared to the untreated control.

Table 2. The effect of herbicide treatment on grass height and biomass near Genesee, ID.

Height reduction Biomass'
Treatment Rate BROEN BROTE POABU TAEAS Annual grass Perennial prass
kg/ha Y £fm’
Imazapic® 0.07 0 20 53 53 2 38
Imazapic 0.14 40 25 45 35 S 15
Imazapic 0.21 $2 33 43 43 6 13
Imazapic + 2,4-D° 0.21 [ 0 10 8 11 33
Imazapic +2,4-D 0.42 0 0 18 15 6 27
Imazapic + 2,4-D 0.63 67 43 68 &0 $ 23
Picloram 0.42 0 20 s 35 15 37
Untreated cottrol - - - - - 20 21
LSD (0.05) 14 45 31 39 16 24

' Annual prass species consisted of 40% downy brome, 30% bulbous bluegrass, and 30% medusa head rye and perennial grass species consisted of
smooth brome.

Al imazapic treatments were applied with a methylated seed oil plus surfactant at 1.25% viv.

mazapic plus 2,4-D formulation was 0.24 kg/L. imazapic and 0.48 kg/L 2,4-D ester.



Yellow starthistle control with herbicides applied at two growth stages. Sandra L. Shinn and Donald C. Thill,
(Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established on unimproved
pasture land near Tammany, Idaho to evaluate yellow starthistle control with several PBI Gordon experimental
herbicides. Soil type was a loam (46% sand, 8% clay, 46% silt, pH 7.0, and 5.0% organic matter). The
experimental design was a randomized complete biock with four replications and individual plots were 2.4 by 9.1
m. Herbicide treatments were applied postemergence on November 16, 1999 and June 21, 2000 with a C(y
pressurized backpack sprayer calibrated to deliver 187 L/ha at 413 kPa (Table 1). Yellow starthistle control and
blucbunch wheatgrass and downy brome injury were evaluated on May 10, and July 19, 2000,

Table 1. Application data.

Application date November 16, 1999 June 21, 2000
Yellow starthistle stage (CENSO) rosetie (2 to 4 Jeaves) bud stage
Downy brome stage (BROTE) 1103 leaves 3 to 8 tillers
Bluebunch wheatgrass stage (AGRSF) vegetative heading
Air temperature (C) 15 26
Relative humidity {36) 58 46
Wind (knv/h) 2 3
Cloud cover (%) 90 4]

Soil 1emperature at 5 om (C) 14 17

Experimental compound NB30027, NB30408 and 2 4-D dimethylamine salt plus 2,4-D diethanolamine salt
controlied yellow starthistie 100% (Table 2). NB30409 and NB30410 applied at the roseite stage suppressed
yellow starthistle 38 to 56% on May 10, 2000. By July 19, 2000, NB30409 and NB30410 applied at the rosette
stage did not control yellow starthistle All treatinents applied at the bad stage controlied yellow starthistle 40 to
73%. No treatment injured downy brome or blucbunch wheatgrass (data not shown).

Table 2. Yellow starthistle control with experimental herbicides.

Conitrol
May 10, 2000 July 19, 2000
Treatment' Rate Growth stage CENSO
kg/ba Y

NB30027 220 rosette 100 100
NB30408 224 roseits 100 160
NE30408 1.03 rosette 56 o
NE30410 112 rosetic 38 0
2,4-D dimethyiamine plus 2.4-D diethanolamine 2.13 rosette 100 100
NB30027 220 bud - 73
NEB30408 2.24 bud - 68
NE30409 1.03 bud - 56
NB30410 112 bud - 40
2,413 dimethylamine plus 2.4-D diethanolamine 2.13 bud - 56
LSD (0.05) 10 24

* All treatments were applied with a nor-ionic surfactant at 0.25% viv.
2 4-D dimethylamine salt plus 2,4-D diethanolamine salt formulation was 0.15 kg/L dimethylamine salt and 0.30 kg/L diethanolamine salt



Evaluation of dicamba and quinclorac applied alone and with diflufenzopyr for general broadleaf weed control in
pasture. Rodney G. Lym and Katheryn M. Christianson. (Department of Plant Sciences, North Dakota State
University, Fargo, ND 58105). Previous research at North Dakota State University has shown that leafy spurge
and Canada thistle control increased when diflufenzopyr, an auxin transport inhibitor, was applied with various
auxin herbicides compared to the herbicides alone. A unique attribute of quinclorac is the narrow spectrum of
weed control compared to other herbicides used for leafy spurge control. Quinclorac generally does not injure most
desirable broadleaf plants but the addition of diflufenzopyr may broaden the spectrum or weed control. The
purpose of this research was to evaluate diflufenzopyr applied alone and with quinclorac or dicamba for general
broadieaf weed control in pasture.

The experiment was established in a pasture that contained a variety of broadleaf weeds on the NDSU Albert Ekre
Experiment Station near Walcott, ND. Treatments were applied on June 14, 1999, when most of the weeds were in
the vegetative growth stage. Herbicides were applied alone and with diflufenzopyr at a ratio of 2.5:1 or 10:1
herbicide:diftufenzopyr. Treatments were applied with a hand-held boom sprayer delivering 8.5 gpa at 35 psi.

The plots were 10 by 30 feet, and treatments were replicated four times in a randomized complete block design.

The major species present included wild licorice [Pursh Glycyrrhiza lepidota (Nutt)], hairy vervain (Verbena
stricta Vent.), and goldenrod (Solidago spp.), with common ragweed (dmbrosia artemisiifolia 1.} and common
milkweed (dsclepias syriaca L.) found occasionally throughout the experiment. None of the major weed species
was found in every plot, so each plot was evaluated for species presence or absence prior to herbicide application.
Weed control evaluations were based on presence or absence of the various species and reported as percent present
or absent by plot compared to the mnitial population.

Diftufenzopyr applied alone tended to injure hairy vervain, goldenrod, and ragweed but not wild licorice, or
common milkweed (Tables 1 and 2). Injury was independent of diflufenzopyr application rate regardless of weed
species.

Quinclorac applied alone or with difiufenzopyr generally did not injure wild licorice except at the highest
guinclorac plus diflufenzopyr rate of 0.75 + 0.3 Ib/A (Table 1). Quinclorac alone had very little effect on hairy
vervain. The increase in control when diflufenzopyr was applied with quinclorac likely reflected the effect that
diflufenzopyr alone had on hairy vervain. However, quinclorac did reduce goldenrod stands and control increased
as the gquinclorac application rate increased, especially when diflufenzopyr was applied with the herbicide. For
example, guinclorac at 0.25 and 0.75 1b/A alone reduced goldenrod to 25 and 0%, respectively, of the initial
infestation 11 months after treatment (MAT). When quinclorac was applied with diflufenzopyr goldenrod was
nearly eliminated regardless of quinclorac rate or diflufenzopyr ratio. Quinclorac controlled common ragweed but
not common milkweed whether applied alone or with diflufenzopyr (Table 2).

In general, dicarnba controlled goldenrod but not wild licorice whether applied alone or with diflufenzopyr (Table
1). Dicamba only slightly injured hairy vervain when applied alone at 0.5 and 1 /A and injury only increased
when dicamba was applied with diftufenzopyr at the highest application rates. Dicamba generally controlled both
common ragweed and common milkweed whether applied alone or with diflufenzopyr (Table 2).

A wider diversity of broadleaf plants remained following quinclorac application compared to dicamba regardless if
the herbicides were applied alone or with diflufenzopyr. By difiufenzopyr did tend to broaden the quinclorac weed
control spectrum. The spectrum of weeds controlled by an auxin herbicide will likely increase when applied with
diflufenzopyr, but the amount of increase is herbicide and weed species dependent.
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!, Efic inclorac or di {ied alone or with diflufen r for control of three pasiure weed

Wild ticorice/MAT® Hairy vervai/MAT? Goldenrod/MAT"
Treatment® Rafe 0 2 i1 13 g 2 il 13 Q 2 i 13
e | A e % of plots in the treatment with plants
Diflufenzopyr+X-77 0.1+0.25% 25 50 50 100 50 25 50 50 100 25 25 25
Diflufenzopyr+X-77 0.240.25% 75 50 50 75 18 508 0 25 100 S0 50 50
Diflufenzopyrt+X-77 0.4+0.25% 100 75 75 75 75 504 25 25 100 75 100 . 100
Diflufenzopyr+X-77 0.8+0.25% 50 25 75 75 25 25F 25 25 100 50° 50 75
QuincloractMSO* 0.25+1 gt 100 75 50 75 75 1007 75 75 100 504 25 25
Quinclorac+MSO* 0.5+1 gt 100 100 25 50 0 50 25 75 100 25§ 0 0
Quinclorac+MSO? 0.75+1 qt 75 508 50 50 50 758 50 75 100 258 0 0
Quintdiflu + MSO® 0.25+0.025+1 gt 75 75 25 s 50 507 50 50 100 0 25 25
Quin+difiu + MSO* 0.25+0.1+1 gt 50 30 75 75 75 255 0 50 100 0 0 0
Quintdifiu + M§Q* 0.5+0.05+1 gt 50 50 50 50 0 23 28 50 100 28 0 0
Quintdifly + MSQ? : 0.540.2+1 gt 100 75 100 100 50 25F 25 25 100 0 0 0
Quintdiflu + MSQ* 0.75+0.075+1 qt 75 75 50 75 50 0 0 25 100 0 0 0
Quintdiflu + MSO* 0.75+0.3+1 gt 75 50 25 28 50 0 25 25 100 | 0 0
Dicamba+X-77 0.5+0.25% 100 75 25 75 25 75 25 75 100 258 25 25
Dicamba+X-77 1+0.25% 75 50 73 75 23 50° 25 50 100 0 0 0
Dicamba+X-77 2+0.25% 75 75 50 75 50 0 0 0 100 0 25 25
Dicamba-+diftu+X-77 0.5+0.05+0.25% 100 75 50 100 25 25 0 25 100 0 0 0
Dicamba+diflu+X-77 0.5+0.240.25% 75 75 50 50 50 25 50 50 100 25 25 25
Dicamba+diflu+X-77 1+0.14+0.25% 50 50 25 50 0 0 25 50 100 0 0 0
Dicamba+diflu+X-77 140.4+0,25% 75 75 50 50 25 0 0 g 100 25 0 0
Dicamba-+diflu+X-77 240.240.25% 75 50 75 75 50 0 25 30 100 0 0 0
Dicamba+diflu+X-77 2+0,840.25% 75 0 0 25 100 0 0 0 100 0 0 0
Picloram+2.4-D 0.5+1 100 25 28 50 0 g 30 50 100 25 0 g

* Months after treatment.

b Quin = quinclorac, diflu = diflufenzopyr.

© Plants were present but had auxin herbicide type injury or were otherwise stunted.
4 Methylated seed oil by AGSCO, Grand Forks, ND,
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* Months after treatment,

b Quin = quinclorac, diflu = diflufenzopyr.

¢ P = planls were present, a= planls were absent in any of the plots prior to or following herbicide application.

¢ Methylated seed oil was Scoil by AGSCO, Grand Forks, ND.

Treatment" Rate 0 2 2 11 Other ies n rowing in at | lot
Ib/A Plants found occasionally®
Diflufenzopyr+X-77 0.14+0.25% p a a p P p wood violet, western snowberry
(Symphoricarpos occidentalis Hook.)
Diflufenzopyr+X-77 0.2+0.25% a a a p p a
Diflufenzopyr+X-77 0.4+0.25% 1 1 a a a a
Diflufenzopyr+X-77 0.8+0.25% p a8 a p p p wood violet, western snowberry, thistle
Quinclorac+MS0O* 0.25+1 gt a a a P p a
Quinclorac+MSQ* 0.5+1 qt a B a p p p wood violet (Viola spp.),western. snowberry
Quinclorac+MS0* 0.75+1 gt P a A a a P wood violet
Quin+diflu? + MSO? 0.25+0,025+1 qt p a a P P P parsnip (Pastinaca sativa L.), wild strawberry
(Fragaria virginiana Duchn.), yarrow (Achillea spp.)

Quin+diflu + MSO? 0.2540.1+1 gt p a a a a p wood violet, thistle (Cirsium spp.)
Quintdiflu + MSO* 0.5+0.05+1 qt P a a a a a western snowberry
Quintdiflu + MSO* 0.5+0.2+1 gt a a a P p a wood violet, western snowberry
Quin+diflu + MSO? 0.75+0.075+1 qt p a a a a p wood violet
Quin+diflu + MSO? 0.75+40.3+1 qt p a a a a a wild rose (Rosa arkansana)
Dicamba+X-77 0.5+0.25% p a a p p a wood violet, western snowberry, thistle
Dicamba+X-77 140.25% p a a p P a wood violet, western snowberry
Dicamba+X-77 2+0.25% a a a p p a wood violet
Dicamba+diflu+X-77 0.5+0.05+0.25% p a a p a a wood violet
Dicamba+diflu+X-77 0.5+0.2+40.25% p a a p P a waod violet
Dicamba+diflu+X-77 140.1+0.25% p a [ a a A wood violet, western snowberry
Dicamba+diflu+X-77 1+0.4+0.25% p a a a a a wood violet
Dicamba+diflu+X-77 2+40.240.25% p a a p p a wood violet
Dicamba-+diflu+X-77 2+0.8+0.25% a a a p a a wood violet

_ Picloram+2 4-D 0.5+1 p a g p a a




Evaluation of difiufenzopyr with auxin herbicides for leafy spurge control. Rodney G. Lym. (Department of Plant
Sciences, North Dakota State University, Fargo, ND 58105). Previous research at North Dakota State University
has shown that both initial and long-term leafy spurge control was increased when diflufenzopyr was applied with
various auxin herbicides including dicamba, quinclorac, picloram, and 2,4-D. In the initial trials diflufenzopyr
was applied at a ratio of 2.5:1 herbicide:diflufenzopyr. The purpose of this research was to evaluate the effect of
varying the ratio of herbicide to diftufenzopyr on both short- and long-term leafy spurge control with various
herbicides.

The first experiment evaluated the optimure ratio of diflufenzopyr when applied with dicamba or quinclorac. The
diflufenzopyr ratio varied from the standard ratio of 2.5:1 herbicide:diflufenzopyr to 5:1 and 10:1. Experiments
were established near Jamestown and Valley City, North Dakota, in early June 1998 when leafy spurge was in the
true-flower growth stage. The herbicides were applied using a hand-held boom sprayer delivering 8.5 gpa at 35
psi. The plots were 10 by 30 feet, and treatments were replicated four times in a randomized complete block
design. Leafy spurge topgrowth control was visually evaluated based on percent stand reduction compared to the
untreated check. 4

Both initial foliar injury 1 month after treatment (MAT) and topgrowth control 3 MAT usually were higher when
diflufenzopyr was applied with dicamba and quinclorac compared to the herbicide applied alone (Table 1).
However, injury and control were similar regardless of diflufenzopyr rate. For instance, leafy spurge control 3
MAT with dicamba applied alone averaged 84% but increased to an average of 97% when applied with
diflufenzopyr. Control with quinclorac alone averaged 78% but increased to an average of 97% when applied with
diflufenzopyr. Control 3 MAT averaged 78% when diflufenzopyr was applied with glyphosate plus 2,4-D
compared to 44% when the herbicide combination was applied alone. '

The addition of diftufenzopyr increased long-term leafy spurge control when applied with either dicamba or
quinclorac compared to the herbicides applied alone. For instance, leafy spurge control 24 MAT averaged 63 with
dicamba plus diflufenzopyr, versus 39% with dicamba alone (Table 1). The increase in control was similar
regardless of the dicamba:diflufenzopyr ratio. Similarly, long-term leafy spurge control 24 MAT averaged 71%
when diflufenzopyr was applied with guinclorac compared to only 49% when quinclorac was applied alone.
Again, the increase in control was similar regardless of the quinclorac:difiufenzopyr ratio. The addition of
diflufenzopyr to glyphosate plus 2,4-D did not result in a long-term increase in leafy spurge control.

The second and third experiments were established to evaluate the optimum ratio of diflufenzopyr when applied
with picloram or picloram plus 2,4-D for leafy spurge control. Diflufenzopyr was applied from 1.6 t0 6.4 oz/A
with picloram at 8 0z/A or picloram plus 2,4-D at 4 + 16 oz/A. Leafy spurge was in the true-flower growth stage,
the air temperature was 63 F with a dew point of 57 F on June 9, 1998 when the second experiment was
established. When the third experiment was established on September 15, 1998, leafy spurge was in the fall
regrowth stage with approximately 15% vellow foliage, and the air teroperature was 78 F with a dew point of 60 F.

Consistent with the previous experiments long-term leafy spurge control increased when diflufenzopyr was applied
with picloram or picloram plus 2,4-D compared to the herbicides alone, and the increase was similar regardless of
the herbicide:diflufenzopyr ratio (Tables 2 and 3). Leafy spurge control 15 MAT averaged 88 and 83% when
picloram or picloram plus 2,4-D were applied with diflufenzopyr compared to 62 or 38%, respectively, when the
herbicides were applied (Table 3). Control averaged 84% with picloram at 8 oz/A plus diftufenzopyr 27 MAT
compared to only 31% when picloram was applied alone.

in general, long-term leafy spurge control also was increased when diflufenzopyr plus picloram or picloram plus
2,4-D was fall applied, but the increase was erratic (Table 3), For instance, leafy spurge control 12 MAT with
picloram plus 2.4-D at 4 + 16 oz/A averaged only 1% compared to a range from 36 to 65% control when the same
treatment was applied with diflufenzopyr. However, there was no clear trend between the amount of diflufenzopyr
applied with picloram plus 2,4-D and leafy spurge control. Leafy spurge control with picloram at 8 oz/A averaged
37% 21 MAT compared to an average of 57% when applied with diflufenzopyr.




The fourth experiment was established to further evaluate the effect of the diflufenzopyr ratio on leafy spurge
control with dicamba or quinclorac. Herbicides were applied at various rates with an herbicide:diflufenzopyr ratio
of 2.5:1 or 10:1. The experiment was established at two locations, in early June 1999 near Valley City when leafy
spurge was in the flowering growth stage and in mid-July near Fargo when leafy spurge was in late seed-set stage.

Leafy spurge control was similar when herbicides were applied at comparable rates regardless of the diflufenzopyr
ratio (Table 4). Although not directly comparable, leafy spurge control tended to be higher when the herbicides
were applied during the flowering growth stage compared to the seed-set stage. Control was independent of
diflufenzopyr ratio (2.5:1 or 10:1).

In summary, diflufenzopyr increased long-term leafy spurge control by auxin-type herbicides and the increase was

independent of the herbicide:diflufenzopyr ratio. No increase in non-target plant injury, such as grass injury, was
observed at any location.

Table 1. Diflufenzopyr applied at various ratios with herbicides for leafy spurge contro] averaged over Jamestown and Valley City

locations in North Dakota.

Folar

injury Control/MAT®
Treatment Rate IMAT® 3MAT 12 15 24

0z/A %

Dicamba + X-77 +28% N 32+025%+1qt 64 84 29 25 39
Dicamba + diflufenzopyr + X-77 + 28% N 32+32+025%+1qt 67 94 75 58 65
Dicamba + diflufenzopyr + X-77 + 28% N 32+64+025%+1qt 78 99 89 57 60
Dicamba + diflufenzopyr + X-77 + 28% N 32+128+025%+1qt 70 98 83 59 63
Quinclorac + MSO® 12+1qt 47 78 85 54 49
Quinclorac + diflufenzopyr + MSO® 12+16+1qt 61 96 96 83 72
Quinclorac + diflufenzopyr + MSO® 12+32+1qt 60 97 98 82 70
Quinclorac + difiufenzopyr + MSO® 12+48+1qt 66 98 9% 75 71
Glyphosate + 2,4-D° 6+10 88 44 31 17 30
Glyphosate + 2,4-D° + diflufenzopyr 6+10+64 84 78 53 27 31
LSD (0.05) 8 8 14 13 15
* Months after treatment.

® Methylated seed-oil was Scoil by AGSCO, Grand Forks, ND.
¢ Commercial formulation - Landmaster BW.

Table 2. Leafy spurge control with picloram or picloram plus 2,4-D combined with various ratios of diflufenzopyr applied in June
1998 near Valley City, North Dakota.

Control/MAT"
Treatment Rate 3 12 15 24 27
—0/A — %
Picloram + difiufenzopyr 8§+1.6 99 96 85 83 79
Picloram + diflufenzopyr §+32 99 99 88 91 88
Picloram + diffufenzopyr 8§+4.8 99 99 90 91 87
Picloram + diflufenzopyr §+64 9 99 89 92 83
Picloram + 2,4-D + diflufenzopyr 4+16+1.6 99 90 79 81 53
Picloram + 2,4-D + diflufenzopyr 4+16+32 98 93 82 79 65
Picloram + 2 4-D + diflufenzopyr 4+16+48 99 9% 85 84 80
Picloram + 2,4-D + diflufenzopyr 4+16+64 99 98 85 81 76
Picloram 8 92 85 62 51 31
Picloram +2,4-D 4+16 80 79 38 52 40
LSD (0.05) 5 11 13 16 22

* Months after treatment.
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Table 3. 1eafy spurge control with picloram or picloram plus 2,4-D combined with various ratios of diflufenzopyr applied

in September 1998 near Valley City, North Dakota

Control/MAT"

Treatment Rate 9 12 21
oz/A %
Picloram + diffufenzopyr 8+ 156 99 &6 63
Picloram + diflufenzopyr 8+32 97 44 34
Picloram + diftufenzopyr §+48 99 83 70
Picloram + diflufenzopyr §+64 99 74 60
Picloram + 2,4-D + diflufenzopyr 4+16+1.6 88 36 20
Picloram + 2,4-D + diflufenzopyr 4+16+32 93 65 43
Picloram -+ 2.4-D + diflufenzopyr 4+16+4.8 95 45 34
Picloram + 2,4-D + difiufenzopyr 4+16+64 95 40 31
Picloram 8§ 88 53 37
Picloram + 2,4-D 4+ 16 45 1 0
LSD(0.05) 12 26 22
* Montis after treatment.

Table 4. Leafy spurge control with dicamba and quinclorac combined with various ratios of diffufenzopyr applied in June 1999 at

Vailey City during the flowering crowth stage or in July 1999 during seed-set at Fargo.

1999 2000
September June JAug
Valley Valley

Treatment Rate City Fargo = Citv Fargo Faroo

bia PY s E———
Dicamba + diftufenzopyr + X-77 2+02+025% 99 a6 94 94 87
Pricamba + diflufenzopyr + X-77 2+08+025% 100 97 98 91 83
Diicamba + diflufenzopyr + X-77 1+0.1+025% 96 94 87 90 86
Dricamba -+ diflufenzopyr + X-77 1+04+025% 98 88 74 67 60
Dricamba + diffufenzopyr + X-77 0.5+0.05+0.25% 90 85 73 60 46
Dicamba + diffufenzopyr + X-77 05+02+025% 89 83 45 64 28
Quinclorac + diffufenzopyr + MSO* 0.75+0075+ 1 gt 98 94 95 87 7
Guinclorac + diflufenzopyr + MSO? 0.75+03+1 gt 99 95 97 83 77
Quinclorac + diflufenzopyr + MSO* 05+005+1qt 99 98 97 59 31
Quinclorac + diffufenzopyr + MSO* 0.5+020+1 gt 98 97 97 86 73
Quinclorac + diflufenzopyr + MSO® 025+0025+1qt 96 93 76 80 54
QGuinclorac + diffufenzopyr + MSO? 0.25+0.10+1 gt 98 96 92 58 29
Driflufenzopyr + X-77 0.10+025% 0 0 a 14 0
Diftufenzopyr + X-77 020+025% 0 0 26 12 0
Difiufenzopyr + X-77 0.40+025% 0 o 0 8 0
Dafiufenzopyr + X-77 0.80+025% Q 5 54 10 0
Picloram + 2.4-D 05+1 99 94 97 55 37
LSD{0.05) 4 8 32 21 29

* Mettrylated seed oil was Scoil by AGSCO, Grand Forks, ND.
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Leafy spurge control with imazapic combined or alternated with picloram plus 2.4-D. Rodney G. Lym.
{Department of Plant Sciences, North Dakota State University, Fargo, ND 58103). Research at North Dakota
State University has shown that imazapic provides good leafy spurge control when applied in the fall but can injure
grass, especially cool-season species. Thus, picloram plus 2,4-D may need to be applied every other year to reduce
grass injury in a long-term management program. The purpose of this research was to evaluate imazapic applied
alone, in rotation with picloram plus 2,4-D, or the three herbicides applied together for long-term leafy spurge
control.

The experiment was established at Jamestown and Valley City, North Dakota, in a dense stand of leafy spurge.
Initial herbicide treatments were applied in early June 1998 during the true-flower growth stage or in mid-
September when leafy spurge was in the fall regrowth growth stage. Initial treatments of imazapic were followed
by picloram plus 2,4-D. Likewise, initial treatments of picloram plus 2,4-D were followed by imazapic. Imazapic
was applied at | 0z/A in the spring or 2 oz/A in the fall. Picloram plus 2,4-D was applied at the common use rate
of 4 + 16 oz/A in the spring or 8 + 16 0z/A in the fall. The three-way mixture of picloram phas 2,4-D plus
imazapic was applied once in the spring or fall with no follow-up treatment. Any treatment that included imazapic
also contained methylated seed oil plus 28% N liquid fertilizer.

Treatments were applied with a hand-held sprayer delivering 8.5 gpa at 35 psi. The experiment was a randomized
complete block design with four replications at both locations, and plots were 10 by 30 feet. Control was based on
percent stand reduction as compared to the umtreated check.

The three-herbicide mixture of picloram plus 2,4-D plus imazapic applied once in the spring provided the best
long-term leafy spurge control {Table). Control averaged across locations was 99% in June 2000, 24 months after
treatment (MAT). This high level of control was unexpected and is better than the long-term average of picloram
applied alone at 32 oz/A, which generally provides the best long-term control in the region. The same three-
herbicide treatment applied in the fall only averaged 61 and 15% control 12 and 24 MAT, respectively.

The best split treatments for long-term leafy spurge control were picloram plus 2,4-D applied in the spring
followed by imazapic in the fall and imazapic fall-applied followed by picloram plus 2,4-D in the spring. These
treatments averaged 85 and 61% control in August 1999 and 2000, respectively. No grass injury was observed
following any of the rotational treatments.

In general, control at the Valley City location was better than at the Jamestown location. For instance, picloram
plus 2,4-D plus imazapic spring applied provided 98% control in June 2000, 24 MAT at Jamestown, but control
began to decline by August 2000 to an average of 75%. In comparison, leafy spurge control averaged 91% in
August 2000 at Valley City. The high long-term control from the three-way mixture exceeded that from any
previous herbicide treatruents evaluated at North Dakota State University. To maintain such long-term control
usually requires two or three annual applications of either imazapic or picloram plus 2,4-D.
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Table. Leafy spurge control with imazapic combined or alternated with picloram and 2.4-D applied in the spring or fall af two locations,

1998 1999 2000
August June August June August
Treatment Rate Treatment Rale  JMS® VC' Mean  JMS® VC" Mean JMS® VC* Mean  IMS' VO Mean  JMS® VC* Mean
e QLA e e QA e % control
Spring 1998 Fall 1998
Picloram+2.4-D 4+16 Imazapic+Scoil+28% N 2+1igttiqt 85 88 86 99 99 99 70 95 82 64 82 73 42 75 58
ImazapictMSO+28% N {+iqttigt  Picloram+2,4-D 8+16 28 58 43 99 99 99 53 82 67 43 16 59 18 69 43
Picloram+2,4-D+imazapic 4+16+1+
+MSOSH28% N Iqt+igt None 99 95 97 95 99 99 97 9% 98 98 99 99 75 9 83
LSD (0.05) S I F )
Falt 1998 Spring 1999
Picloramet2 4-D 8+i6 ImazapictScoil +28% N 1+igt+igt 98 94 96 82 91 87 98 95 96 47 82 64
ImazapictMSO+28% N 2+1gt+lgt  Picloram +24-D 8+16 99 99 99 96 98 97 77 81 79 25 62 43
Picloram+2,4-D+ 8+16+2+
imazapic+tMSO+28% N Iqt+igt None 99 99 99 59 64 61 26 50 38 3 28 13
LSD (0.05) NS 2 NS it 16 o 1116 10 29 14 |50

® JIMS = Jamestown, VC = Valley City

b Significant interaction between locations, Control with imazapic at Valley City was higher than at Jamestown.
© Methylated seed oit was Scoil by AGSCO, Grand Forks, ND.

¢ Control at Valley City was higher than at Jamestown,




Using sonic sound waves to increase leafy spurge contro] with herbicides. Rodney G. Lym and Katheryn M.
Christianson. (Department of Plant Sciences, North Dakota State University, Fargo, ND 58105). A manufacturer
(Dan Carlson Scientific Enterprises, Inc. 708-119th Lane N. E., Blaine, MN 55434) markets a system of sound
emitters used with nutrient solutions (SonicBloom®) that reportedly increases plant growth both in greenhouse and
field conditions. Recently, claims have been made that the use of the sound system with herbicides (SonicDoom®)
can increase weed control compared to the herbicides alone. The purpose of this study was to evaluate the use of
sound with various herbicides for leafy spurge control.

The experiment was established in separate growth chambers (sound and no sound) set at a 16 h photoperiod, a
75/65 day/night temperature and 30 to 40% relative humidity. Leafy spurge was propagated from cuttings in the
greenhouse in cone-tanners (Lym, R. G. 1992. Propagation of Euphorbia esula) for leafy spurge biocontrol agents,
Weed Sci. 40:326-332) and grown for 6 weeks, then the topgrowth was removed and the plants were allowed to
regrow prior to treatment. Leafy spurge plants were 10 to 18 inches tall and vegetative (two replicates) or
flowering (two replicates) at treatment. The plants were placed in growth chambers, with or without the sound
source, 72 h prior to treatment. A sound box that emitted continuous sound in wavelengths designed to increase
herbicide absorption' was turned on 48 h prior to treatment, during treatment (in the spray hood), and 24 h
following herbicide treatment. Herbicides were applied with a one nozzle greenhouse sprayer delivering 17 gpa at
35 psi at rates that typically produce injury but not complete plant kill under greenhouse conditions. Thus, any
increase in herbicide activity due to the sound treatment would be readily apparent. Plants were returned to the
respective growth chamber immediately following treatment for 24 h and then moved to the greenhouse for the
remainder of the study.

Leafy spurge control was evaluated by estimating injury to the topgrowth 7 and 14 days after treatment (DAT)
with 0 equal to no injury and 100 equal to complete topgrowth kill. Then the topgrowth was removed and the
plants were allowed to regrow for 6 weeks when the number of live plants was determined. The regrowth was
harvested, dried, and weighed which provided an estimate of herbicide injury to the roots. There were four plants
per treatment and the study was repeated.

Leafy spurge injury and plant regrowth with each herbicide treatment was similar whether or not the sound
treatment was included (Table). For instance, picloram plus 2,4-D averaged 40% top growth injury 14 DAT, 218
and 223 mg of regrowth, and 100% and 88% live plants, when the herbicides were applied with our without sound,
respectively. Mean dry weight of plant regrowth averaged 197 and 193 mg/plant with and without sound,
respectively. Quinclorac provided the greatest leafy spurge injury and reduction in regrowth, but the results were
similar regardless if applied with or without the sound treatment. In summary, no increase in leafy spurge control
was observed when herbicides were applied with the sound emitter. Similar results would be expected with field
applications.
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Table. Leafy spurge control with various herbicides applied with and without a sonic sound treatment.

Topgrowth injury (DAT*) Plant regrowth (8 WAT®)

Treatment Rate . 7 14 Dry weight Live plants
—oz/A— Yo ———— mg/plant — % —

With sound
Picloram + 2 4-D + X-77 2+3+025% 25 40 218 100
Imazapic 0.015 10 15 151 100
Quinclorac + MSO* 3+1qt 50 60 3 19
Glyphosate + 2,4-D 32+48 35 60 320 88
Dicamba + diflufenzopyr 3+12 55 60 165 75
Control 0 0 325 100
Mean (with sound) 197
Without sound
Picloram + 2.4-D + X-77 2+3+025% 35 40 223 88
Imazapic 0.015 5 15 250 88
Quinclorac + MSO® 3+1qt 60 70 0 13
Glyphosate + 2,4-D 32+48 35 60 303 88
Dicamba + diflufenzopyr 3+12 45 60 267 83
Control 0 0 333 100
Mean (without sound) 193 NS
LSD (0.05) Trt 205
LSD (0.05) Trt by sound NS
® Days after treatment.
® Weeks after treatment.

< Methylated seed oil was Sunit by AGSCO, Grand Forks, ND.
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The competitive effects of five cool-season perennial grasses on foxtail barley. Tom D. Whitson and Jerry M.
Langbehn. (Department of Plant Sciences, University of Wyoming, Laramie, WY 82071-3354) Foxtail barley
(Hordeum jubatum L.) is a short-lived perennial that reproduces from seed. It is increasing in density in many hay
meadows of the west and is causing economic losses in hay. Chemical control has not proven to be consistent
because of uncertain fall moisture to activate products such as pronamide. This experiment was conducted near
Thermopolis, WY to determine the competitive ability of five perennial cool-season grasses that are well-adapted to
high pH soil conditions. Soils had a 7.8 pH, 1.6% organic matter, 38% and, 23% silt and 39% clay. Plots were 12 ft
by 50 ft arranged in a randomized complete block design with three replications. Seedbed preparation was done
with a rototiller in two directions on June 18, 1997. A single application of glyphosate at 1.0 1b ae/A was applied to
control volunteer foxtail barley and annual weeds on August 1, 1997. Seeding was done with a Brillion seeder
August 12, 1997 at 15 Ib PLS/A. Species seeded included: hybrid wheatgrass (experimental line RS1; quackgrass x
bluebunch wheatgrass [Elytrigia repens L. Nevski x Pseudoroegneria spicata (Pursh) A. Léve], Pryor slender
wheatgrass (Elymus trachycaulus spp. trachy), Jose tall wheatgrass (Thinopyrum ponticum), Shoshone beardless
wildrye (Leymus multicaulus), Prairieland altai wildrye (Leymus angustus). Evaluations were made by clipping
individual species on July 8, 1999 and August 21, 2000. In 1999 (four) M? and 2000 (three) M? quadrats were
clipped by species within each of three replications, samples were oven- and air-dried, then weighed.

The two perennial grasses, (Jose) tall wheatgrass and (Newhy) hybrid wheatgrass continued to establish
and provided stronger competition three years after establishment. Tall wheatgrass increased from 90% control in
1999 to 96% in 2000. Newhy hybrid wheatgrass provided 56% control of foxtail barley in 1999 but it continued to
establish and become more competitive, providing 94% control in 2000. Shoshone beardless wildrye provided a
12% increase in foxtail barley control from 19% in 1999 to 31% in 2000, while Pryor slender wheatgrass and
Prairie land Altai wildrye provided less competition in 2000 compared to the previous year, (Wyoming Agric. Exp.
Sta., Laramie, WY 82071, SR ).

Table. A three-year comparison of foxtail barley control with five perennial grasses.

Grass species % control Yields (air-dried)
Perennial grasses Foxtail barley
1998 1999 2000 1999 2000 1999 2000
Hybrid wheatgrass (Newhy)' 47 56 94 1371 1669 795 80
Slender wheatgrass (Pryor) 3 59 50 2598 1150 1005 655
Tall wheatgrass (Jose) 57 90 9 4485 2734 356 44
Beardless wildrye (Shoshone) 0 19 31 721 617 2014 916
Altai wildrye (Prairieland) 2 27 0 1086 0 2462 1330
1. Seeded with a Brillon Seeder Aug. 12, 1997 at 15 lbs (PLS)Y/Acre
2. All species were clipped by species (four) M? (1999) and (three) M? (2000) quadrats/rep. oven and air-dried, then weighed.
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Common mullein control on Colorado rangeland. James R. Sebastian and K.G. Beck. (Department of
Bioagricultural Sciences and Pest Management, Colorado State University, Fort Collins, CO 80538) An experiment
was established at Cherry Creek Reservoir State Park, Aurora, CO to evaluate common mullein (VESTH) control
with picloram, 2,4-D, picloram + 2,4-D, pre-mixed picloram + 2,4-D, or picloram + fluroxypyr. The experiment was
designed as a randomized complete block with four replications.

Herbicides were applied on May 19, 1999 when VESTH was in the rosette growth stage. All treatments were
applied with a CO,-pressurized backpack sprayer using 11003LP flat fan nozzles at 21 gal/A, 14 psi. Other
application information is presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations for contro! compared to non-treated control plots were made in July, August, and October 1999,
41, 76, and 106 days after wweatment (DAT), and June 2000, approximately 11 months after treatment (MAT). All
treatments controlled less than 68% of VESTH 30 DAT. Bolted VESTH control at 41 amd 76 DAT evaluation dates
were very similar. Fluroxypyr or 2,4-D controlled VESTH poorly (0 to 13%) 41, 76, and 106 DAT. Bolted and
rosette VESTH plants were evaluated separately at the 106 DAT evaluation due to a flush of fall rosettes. Increased
rates of picloram plus fluroxypyr or picloram plus 2,4-D provided fair to good VESTH control (50 to 84%) 106
DAT. The only treatment that controlled rosettes and bolted VESTH was 0.25 1b picloram + [ Ib 2,4-D (78 and 81%
respectively) 106 DAT. There was no residual VESTH control evident 11 MAT from any treatment used in this
study. Although picloram plus 2,4-D controlled up to 80% VESTH 106 DAT, it may require higher rates of
picloram to provide residual control 1 YAT.

Table I. Application dara for commeon mullein control on Colorado rangeland.

Environmental data

Application date May 19, 1999

Application time 12:00 AM

Alr temperature, F 75

Relative humidity, % 65

Wind speed, mph 2t05

Application date species growth stage heicht

(in.)

August 3, 1996 VESTH rosette 4 t0 12 diameter
CRUNU rosefte 3 to 14 diameter
CIRAR rosette 3 to 5 diameter
BROTE early flower 3t06
ARKSP dormant
SPOCKR dormant
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Table 2. Common mullein control on Colorado rangeland.

Common Mullein
{Control %)

Herbicide Rate July 1, 1999 August 6, 1999 October 5, 1999 June 7, 2000
(ib al/A) 2 Bolted Fall Rosettes
Fluroxypyr 0.13 0 10 10 0 0
0.19 6 13 13 0 0
0.25 11 14 14 0 0
0.5 3 14 14 0 0
Picloram 0.1 58 50 50 8 0
+ Fluroxypyr® +0.15
0.15 60 69 69 31 0
+0.23
0.21 65 84 84 13 0
+0.29
24D 0.13 10 15 15 0 0
+05
Picloram® 0.13 61 53 48 86 0
+24-D +03
0.19 59 65 65 80 0
+0.73
0.25 68 81 81 78 0
+1.0
Picloram® 013 1 0 0 0 0
+2,4-D +0.25 60 73 73 33 0
LSD (0.05) 9 13 12 13 0

X-77 surfactant added to all treatments at 0.25% v/v.

Premixed formulation of picloram + fluroxypyr (Plenum)

Premixed formulation of picloram + amine formulation of 2,4-D (Grazon P&D).
Picloram plus the amine formulation of 2,4-D.

e n o o
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The influence of picloram. 2.4-D. or picloram -+ 2.4-D on broom snakeweed and wild tarragon on Colorado
ranceland. James R. Sebastian and K.G. Beck. (Department of Bioagricultural Sciences and Pest Management,
Colorado State University, Fort Collins, CO 80538} An experiment was established near Laporte, CO to evaluate
broom snakeweed (GUESA) and wild tarragon {ARTDR) control with 2,4-D, picloram, picloram + 2,4-D, or
premixed picloram + 2,4-D. The experiment was dusigned as a randomized complete block with four replications.

Herbicides were applied to GUESA and ARTDR at late bud growth stage on August 7, 1996. All reatments were
applied with a CQ,-pressurized backpack sprayer using 11003LP flat fan nozzles at 21 gal/A, 14 psi. Other
application information is presented in Table 1. Plot size was 20 by 30 feet.

Visual evaluations for control were made in treated plots and compared to non-treated control plots in July 1997,
August 1998, 1999, and 2000 approximately 1, 2, 3, and 4 years after treatment (YAT). All reamments controlled
GUESA 5 to 100% (Table 2). It required 0.3 Ib of picloram or 0.2 Ib of picloram plus 0.71 1b 2,4-D to provide
greater than 65% GUESA control 1 to 4 YAT. It required 0.4 Ib/A of picloram or 0.3 Ib/A + 1 Ib/A of picloram
plus 2,4-D to greater than 80% GUESA control 4 YAT. Similar rates of picloram plus 2,4-D premixed or field
mixed provided the same GUESA and ARTDR control. GUESA and ARTDR were conirolled poorly by 2,4-D
alone. More than 64% of ARTDR was controlled with 0.4 1b picloram or 0.3 + 1.0 Ib/A of picloram plus 2,4-D 1 to
4 YAT. The only treatment that provided 80% or greater ARTDR control 4 YAT was 0.4 1b picloram plus 1.5 Ib
24-D .

Tabie 1. Application data for the influence of picloram, 2,4-D, or picloram + 2,4-D on broom snakeweed and wild tarragon on Colorado
rangeland.

Environmental data

Application date August 7, 1996

Application time 7:30 AM

Alr temperature, F 68

Relative humidity, % 70

Wind speed, mph Ot 4

Application date species growth stase height

(in}

August 7, 1996 GUESA Late bud Tt 12
TARSP Bud 9t 14
AGRSM Vegetative 910 14
BOUGR Flower 2103

HORJU Late flower Stob
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Table 2. The influence of picloram, 2,4-D, or picloram + 2,4-D on broom snakeweed and wild tarragon on Colorado rangeland.

Rate Broom Snakeweed Wild Taragon
Herbicide® (ib at/A) < Controt (%)
1997 1998 1999 2000 1997 1998 1999 2000
Picloram 0.06 5 8 8 8 5 0 0 0
0.13 45 33 31 24 54 34 15 5
02 56 39 38 33 59 30 25 18
0.3 86 86 80 73 79 64 55 41
0.4 93 96 93 &1 90 84 80 69
Picloram® 0.13 66 59 53 51 63 48 39 38
+24.D 0.5
2.4-D 2.0 34 33 30 28 28 26 20 18
Picloram® 0.07 21 20 19 18 29 13 4
+2.4-D +0.25
0.13 59 43 a4 39 60 35 29 23
+ 0.5
0.2 81 76 71 66 80 69 59 53
+0.71
0.3 90 94 93 89 91 81 75 64
+1.0
0.4 99 100 100 a5 96 94 93 80
+1.5
Control 0 ¢ 0 0 0 0 0 [
LSD (0.05) 18 21 19 19 19 19 21 21

* X-77 surfactant added to all treatments at 0.25% v/v.
® Picloram plus the amine formulation of 2,4-D.
¢ Premixed formulation of the triisopropanoclamine salt of picloram + triisopropanolamine saft of 2,4-D
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The influence of picloram, 2.4-D, or picloram + 2.4-D on prickly pear and sand sagebrush control on Colorado
rangeland. James R. Sebastian and K.G. Beck. (Department of Bioagriculture Sciences and Pest Management,
Colorado State University, Fort Collins, CO 80538) An experiment was established near Kersey, CO in 1996 to
evaluate prickly pear (OPUPO) and sand sagebrush (ARTFI) control with 2,4-D, picloram, picloram + 2,4-D, or pre-
mixed picloram + 2,4-D. The experiment was designed as a randomized complete block with four replications.

Herbicides were applied on August 2, 1996 when OPUPO was in the vegetative growth stage and ARTFI was
flowering. All treatrents were applied with a CO,-pressurized backpack sprayer using 11003LP flat fan nozzles at
21 gal/A, 14 psi. Other application information 1s presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations for control were made in June 1997, August 1998 and 1999, and September 2000, approximately
1, 2, 3, and 4 years after weatments (YAT) were applied. OPUPO died slowly after treatments were applied.
OPUPQO control continued fo increase from the August 1996 application to the fourth vear after treatment. All
treatments conirolled less than 63% of OPUPO 1 YAT (Table 2). When treatments were evaluated 2, 3, or 4 YAT,
control ranged from 6 to 100%. More than 80% of OPUPO was controlled 2 to 4 YAT with 0.2 1b of picloram or
more. ltrequired 0.3 + 1 Ib of picloram + 2,4-D to decrease OPUPO populations to zero 4 YAT. The addition of
2,4-D to picloram did not aid OPUPO control nor was there a difference between premixed formulation or field-
mixed formulation of picloram plus 2,4-D on OPUPO control. However, the addition of 2,4-D to picloram increased
ARTFI control in most combination treatments. OPUPO was controlled poorly (6%) by 2, 4-D alone.

All reatments controlled less than 35% of ARTFI 1 YAT. Picloram alone controlled ARTFI poorly (6 to 34%)
while picloram plus 2,4-D controlled 18 t0 65% of ARTFI 2 to 4 YAT. When 2,4-D was applied alone, there was 58
10 65% ARTFI control 2 to 4 YAT and the addition of picloram did not improve control. If both prickly pear and
sand sagebrush are present at a potential spray site, it may be advantageous 1o combine picloram plus 2,4-D to
control both plants. However, if prickly pear is present alone, there appears to be no advantage to adding 2 4-D.

Table 1. Application data for prickly pear and sand sagebrush control on Colorado rangeland.

Environmental data

Application date August 2, 1996

Application time 10:30 AM

Alr temperature, F 83

Relative humidity, % 50

Wind speed, mph 2w4

Apupiication date species crowth stage height

(in.)

August 3, 1996 OPUPO vegetative itod
ARTF1 flower 181036
CARSP vegetative Sw9
ORYHY late boot 14 10 23
SPOCR late boot 91012
STICO late boot 241036
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Table 2. The influence of picloram, 2,4-D, or picloram + 2,4-D on prickly pear and sand sagebrush control on Colorado rangeland.

Herbicide® Rate Prickly Pear Sand Sagebrush
B Y Control
{Ib ai/A) 1597 1998 1999 2000 1997 1998 1999 2000
Picloram 0.06 29 55 66 76 34 19 19 15
0.13 19 70 73 86 13 21 15 11
0.2 3 35 83 81 8 9 11 9
0.3 33 87 86 94 11 6 9 3
0.4 29 91 96 100 11 15 18 18
Picloram® 0.13 30 70 79 38 2 50 45 33
+2,4-D +0.5
2,4-D 2.0 21 6 6 6 0 63 64 58
Picloram® 0.07 18 34 49 63 1 19 18 18
+2,4-D +03
0.13 35 73 79 86 5 4] 35 30
+0.5
02 24 70 81 96 1 39 35 31
+0.7
0.3 48 88 98 100 1 65 69 65
+1.0
0.4 63 94 100 100 3 56 56 46
+1.5
13D (0.05) 26 21 21 32 9 21 21 19

* X-77 surfactant added to all treatments at 0.25% v/v.
® Picloram plus the amine formulation of 2,4-D.
¢ Premixed formulation of the tritsopropanolamine salt of picloram + the triisopropanolamine salt of 2,41 (Grazon P&D).
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Oxeve daisy control on Colorado rangeland. James R. Sebastian and K.G. Beck. (Department of Bicagriculture
Sciences and Pest Management, Colorado State University, Fort Collins, CO 80538) An experiment was
established near Durango, CO to evaluate oxeye daisy (CHRLE) control. The experiment was designed as a
randomized complete block with four replications.

Herbicides were applied on July 27, 1999 when CHRLE was in the full bloom growth stage. All treatments were
applied with a CO,-pressurized backpack sprayer using 11003LP flat fan nozzles at 21 gal/A, 14 psi. Other
application information is presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations for control compared to non-treated control plots were made in September 1999 and July 2000,
approximately 60 days afier treatment (DAT) and 1 vear after treatment (YAT). Metsuifuron treatments controlled
CHRLE faster than others. For example, CHRLE control from metsulfuron 60 DAT was 73 to 84% whereas
picloram controlled 53% of CHRLE 60 DAT. Metsulfuron treatments controlled 100% of CHRLE and picloram
73% 1 YAT. Clopyralid plus 2,4-D amine, 2,4-D amine, and imazapic treatments controlled CHRLE poorly (16 to
54%). Imazapic was the only treatment that caused cool season grass injury (36% stand loss). The addition of
nitrogen to metsulfuron did not improve CHRLE control nor did nitrogen alone control CHRLE.

Table ] Application data for oxeye daisy control on Colorado rangeland.

Environmental data

Application date July 27, 1999

Application time 1:00 PM

Air temperature, F 78

Relative humidity, % 69

Wind speed, mph 0105

Application date species growth stage height
(in.)

July 27, 1999 CHRLE Full Bloom 121027
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Tabie 2. Oxeye daisy control on Colorado rangsland.

Herbicide® Rate Oxeye Daisy Grass
(OZ A/A) ——————Control (%) ~Injury (%)—
September 1999 July 2000 July 2000
Metsulfuron 03 73 100 3
045 81 100 4
0.6 84 100 3
Metsulfuron 0.45 80 100 4
+ Nitrogen fertilizer +32
Picloram 4 53 74 4
Clopyralid 0.38 30 13 5
+ 2,4-D amine +2
0.77 41 23 0
+4
1.52 55 54 0
+79
Imazapic 8 58 54 36
2.4-D amine 16 45 16 0
32 54 36 0
Nitrogen fertilizer 32 0 0 0
LSD (0.05) 10 10 7

? Non-ionic surfactant added to all treatments at 0.25% v/v.
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Perennial pepperweed and Canada thistle control on Colorado rangeland, James R. Sebastian and K.G. Beck.
(Department of Bioagriculture Sciences and Pest Management, Colorado State University, Fort Collins, CO
80538) An experiment was established near Longmont, CO to evaluate perennial pepperweed (LINVU) and
Canada thistle (CIRAR) control with prosulfuron plus primisulfuron, metsulfuron, triasulfiron, dicamba,
glyphosate, glyphosate plus 2,4-D amine, and their combinations. The experiment was designed as a randomized
complete block with four replications.

Herbicides were applied on June 28, 1999 when LEPLA was in the early flower growth stage and CIRAR growth
stage ranged from bolting to early flower. All treatments were applied with a CO»-pressurized backpack sprayer
using 1 1003LP flat fan nozzles at 21 gal/A, 14 psi. Other application information is presented in Table 1. Plot size
was 10 by 30 feet.

Visual evaluations for control were made on August 5, 1999, approximately 90 days afler treatment (DAT) and
June 19, 2000, approximately 1 year after treatment (YAT). Metsulfuron alone or tank mixed, prosulfuron plus
primisulfiron plus glyphosate, and triasulfuron plus glyphosate provided the best control of both LEPLA and
CIRAR (75 to 98%) 90 DAT. At approximately 1 YAT these same herbicides provided 60 1o 96% conirol of both
LEPLA and CIRAR. Metsulfuron alone performed as well as metsulfuron tank mixes. Prosulfuron plus
primisulfuron or triasulfuron tank mixed with dicamba or glyphosate provided 75 to 100% LEPLA and CIRAR
control, while these same herbicides applied alone provided only 12 o 36% control.

Table 1. Perenmial pepperweed and Capada thistte control on Colorado rangeland.

-Environmental data

Application date June 28, 1999

Application time 1:30 PM

Air temperature, F 81

Relative humidity, % 36

Wind speed, mph Gw5

Application date species growth stage heigh

{in.)

June 28, 1999 LEPLA early flower 42 10 54

CIRAR bolt to early flower 24 10 42
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Table 2. Perennial pepperweed and Canada thistle control on Colorado rangeland.

Perennial Pepperweed Canada thistie
Herbicide Rate e & +3:1: o § 413 Control {$o)——mrmmmmmmrmeesmrsn

(0z/A) September 1999  June2000  September 2000 September 1999  June 2000  September 2000

Prosulfuron 1 79 49 40 18 12 6
-+ Primisulfuron +1
Prosulfaron 0.5 44 24 18 75 76 20
+ Primisulfuron +05
+ Dicamba +12.3
1 66 53 43 98 99 56
+1
+ 123
Prosuifuron 05 75 58 35 96 - 96 75
+ Primisulfuron +{.5
+ Glyphosate +25
1 81 60 49 84 81 54
+ 1
+25
Dicamba 123 5 0 ] 78 62 19
Glyphosate 25 58 21 21 78 68 25
Metsulfisron 0.5 93 74 74 76 65 38
Metsulfuron 0.5 83 64 64 75 73 46
+ Dicaniba +123
Metsaifaron 0.5 93 76 74 100 78 74
+ Glyphosate +25
Triasulfuron 0.6 49 18 9 11 36 26
Triasulfiron 0.6 64 45 41 85 88 76
+ Dicamba +123
Triasuifuron 0.6 75 63 54 99 100 89
+ Glyphosate +25
Prosulfiron i 94 71 48 63 58 58
+ Primisulfuron + 1
+ Triasuifuron +0.6
Glyphosate 6 66 33 24 41 14 4]
+ 2,4-D + 96
Glyphosate 8.1 70 51 43 51 39 28
+2.4-D +13
Triasulfuron 03 70 59 53 65 43 14
+ (ilyphosate +6
+24-D +9.6
LSD (0.05) 19 24 27 22 38 36
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Scotch thistle control on Colorado rangeland. James R. Sebastian and K.G. Beck. (Department of Bicagriculture
Sciences and Pest Management, Colorado State University, Fort Collins, CO 80538} An experiment was established
near Sedalia, CO to evaluate Scotch thistle (ONRAC) control. The experiment was designed as a randomized complete
block with four replications.

Herbicides were applied on May 18, 1999 when ONRAC was in the rosette to boliing growth stages. All treatments
were applied with a CO,-pressurized backpack sprayer using 11003LP flat fan nozzles at 21 gal/A, 14 psi. Other
application information is presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations for control compared to non-treated control plots were made in July and Aungust 1999, 42 and 80
days after treatments (DAT) were applied and in October 2000, approximately 14 months after treatments (MAT) were
applied. Herbicide treatments that contained dicamba controlled ONRAC faster than others. For example, ONRAC
control from metsulfiuron was 58% whereas metsulfuron plus dicamba controlled 78% of ORNAC 42 DAT. Both
treatments controlled 100% of ONRAC 2 MAT. All weatments except prosulfuron plus primisulfuron applied alone (1
oz + 1 oz A/A) controlied 98 to 100% of ONRAC 1 MAT and all treatments controlled 76 to 100% of ONRAC
approximately 14 MAT. Scotch thistle was very susceptible to control from all the treatments used in this study.

Table 1. Application data for Scotch thistle control on Colorado rangeland.

Environmental data
Application date May 18, 1999
Application time 10:30 AM
Air temperature, F 65
Relative humidity, % 62
Wind speed, mph 012
lication date i wih height
(i)
August 3, 1996 ONRAC Bolting 81030
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Table 2. Scotch thistle control on Colorado rangeland.

Herbicide® Rate Scotch Thistle
-Control (%}

(OZ AJA) June 1999 August 1999 October 2000
Triasulfuron 0.6 45 98 88
Triasulfuron 0.6 61 160 76
+ Dicamba +8.0
Triasulfuron 0.6 75 100 99
+ Imazapic +4.0
+ Dicamba +8.0
Prosulfuros” 10 46 55 99
+ Primisulfuron +1.0
Prosulfuron® 10 73 100 99
+ Primisulfuron +1.0
+ Dvicamba +80
Prosulfiron® 10 66 100 100
+ Primisulfuron +10
+ Imazapic +4.0
+ Dicamba +53
Triasulfuron® 0.6 56 100 100
+ Dicamba +24
+ Metsulfuron +1.0
Metsulfuron 10 58 100 100
Metsulfizron 1.0 78 160 100
+ Dicamba +80
Metsulfizron 1.0 73 100 99
+ Imazapic +4.0
+ Dricamba +53
Prosulfiron® 1.0 48 98 100
+ Prixnisulfisron +10
+ Triasulfuron +06
Control 0 0 0
LSD (0.05) 8 é 10

* Non-ionic surfactant added to all treatments at 025% viv.

® Pre-mixed formulation of prosulfuron + primisulfuron (Exceed)
* Pre-mixed formulation of triasulfuron + dicamba + messulfuron (Rave)
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Yellow toadflax control on Colorado rangeland. James R. Sebastian and K.G. Beck. (Department of Bioagricultural
Sciences and Pest Management, Colorado State University, Fort Collins, CO 80338) An experiment was
established near Camp Hale, CO in 1998 to evaluate yellow toadflax (LINVU) control with picloram, picloram +
2,4-D, chlorflurenol, fluroxypyr, and their combinations. The experiment was designed as a randomized complete
block with four replications. :

Herbicides were applied on July 20, 1998 when LINVU was in the vegetative to flower growth stage. All reatments
were applied with a CO,-pressurized backpack sprayer using 11003LP flat fan nozzles at 21 gal/A, 14 psi. Other
application information is presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations for control were made on July 29, 1999 and August 9, 2000, approximately 1 and 2 years after
treatment (YAT). It took at least 1.0 1b ai/A of picloram alone or in combination to achieve greater than 74%
LINVU control approximately 1 or 2 YAT. The addition of 2,4-D or chlorflurenol to picloram did not increase
LINVU control when compared to picloram applied at the same rates alope. Picloram at 2.0 Ib ai/A almost
eliminated LINVU (99%) 1 YAT and 2 YAT (94%). Grass injury increased as the rate of picloram increased { 9 to
35%) 1 YAT but recovered 2 YAT. LINVU was controlled poorly (0 to 8%) by chiorflurenol or fluroxypyr alone or
in combination with each other.

Table 1. Yeliow toadfiax control on Colorado rangeland.

Environmental data

Application date July 20, 1998

Application tiroe 12:00 AM

Ajr temperature, F 65

Relative humidity, % 52

Wind speed, mph 0

Application date species growth stace height

{in}

August 3, 1996 LINVU vegetative 4107
LINVU flower 71017
AGRSM vegetative 81012
BROMA veg to late fiwr 7t0 16
POASP veg to late fiwr 3t07
CHRNA vegetative 121018
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Table 2. Yellow toadflax control on Colorado rangeland.

Yellow toadflax Grass
Herbicide Rate s CONEOL (Y0 Injury (%)
(Ib al/A) July 1999 August 2000 July 1999 August 2000
Picloram 0.5 68 68 16 0
1.0 89 83 29 0
2.0 99 94 35 ¢!
Picloram 05 54 35 9 0
+ chiorflurendl +0.13
0.5 39 38 13 t]
+0.25
1.0 74 20 19 0
+0.25
1.0 8% 84 25 0
+0.5
Picloram® 0.5 64 63 20 4]
+2.4-D +2.0
Picloram® 0.5 61 35 16 0
+2.4-D +2.0
+ Chlorflurenol +0.25
Fluroxypyr 025 8 5 0 0
0.5 8 3 0 ¢
Fluroxypyr 0.25 0 0 0 0
+ Chlorflurenol +0.07
Fluroxypyr 0.25 0 0 0 0
+ Chiorflurenol +0.13
Chlorflurenol 0.07 9 9 0 0
0.13 0 0 0 0
© 025 0 0 0 0
0.5 0 0 0 ¢
LSD (0.05) 14 15 7 0

* Premixed formulation of the tritsopropanolamine salt of picloram + triisopropanolamine salt of 2,4-D (Grazon P&D).
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Management of four brush species with various herbicides. Tom ID. Whitson. (Department of Plant Sciences, University
of Wyoming, Laramie, WY, 82071-3354) Four species of brush are highly competitive with desirable perennial grasses
and forbs on rangeland near Saratoga, Wyoming. They include: Big sagebrush (4rtemisia triderntata Nutt), silver
sagebrush (drtemisia cana Pursh), grey rabbitbrush (Chrysothamnus nauseosus (Pallas) Britt. and Douglas rabbitbrush
(Chrysothamnus viscidiflorus (Hook ) Nutt. Various triclopyr, fluroxypyr, 2,4-D and metsuifuron treatments were
applied to actively growing brush species on June 4, 1999. Evaluations were made Sept. 21, 2000. Brush species were
rapidly growing with excellent conditions at the time of application. Applications of 30 gpa were made to 10by 27 f
plots with four replications. Air temperatures were 60°F while soil temperatures ranged from 70°F on the surface to
27°F at a 4-inch depth. Soils had 3.8% organic matier, a 6.5 pH with 70% sand, 18% silt and 12% clay. Individual brush
species were counted within plots before application and were compared to counts a year later for percent control. No
herbicide or herbicide combination provided effective control for silver sagebrush, grey rabbitbrush or Douglas
rabbitbrush. Triclopyr at 0.75 Ib/A and 2,4-D LVE at 2.0 Ib/A were the only treatinents that provided greater than 85%
big sagebrush control. (Published with the approval of the Wyoming Agricultural Experiment Station).

Treatment Rate ' % control
Big sagebrush Silver sagebrush Grey rabbitbrush Douglas
rabbitbrush
/A %
Triclopyr (Remedy) 0.5 62 18 0 3
Fluroxypyr 0.13 42 7 0 3
Fluroxypyr 025 50 0 0 0
Fluroxypyr 0.30 50 0 8 0
Triclopyr (Garlon GS) 0.3 70 25 0 23
Triclopyr (Garlon GS) 0,75 85 [ o 7
Triclopyr (Garlon GS) 1.0 33 7 0 7
Triclopyr (Remedy) 0.5 70 0 o 44
2,4-D (LVE) \ 0.5 45 0 ] G
2,4D(LVE) 2.0 88 15 0 0
Fluroxypyr (Plenum) 0.38 62 g 0 0
Metsulfuron + Act. 90 Soz+.5% 50 0 10 0
Check - 0 0 0 0
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Tolerances of six cool-season perennial grasses to diflufenzopyr and quinclorac. Tom D. Whitson and Summer P.
Alger. (Department of Plant Sciences, University of Wyoming, Laramie, WY 82071-3354) Before diflufenzopyr or
quinclorac can be applied to pastures or rangeland, tolerances to various cool-season perennial grasses must be
determined. Six grasses chosen for this study included: Meadow brome (Regar), sheep fescue (Covar), green-
needlegrass (Lodorn), orchardgrass (Paiute), western wheatgrass (Rosana), Russian wildrye (Bozoisky). Trials were
established May 9, 2000 on perennial grasses established in 1997 at the Torrington, Wyoming Research and
Extension Center. Soils were sandy loam, 0.9% organic matter, 7.5 pH, 64% sand, 24% silt and 12% clay.
Herbicides were applied in calm conditions to 10 by 24 ft plots with three replications. Soil temperatures were 60°F
on the surface and 55°F at a 4-inch depth. Evaluations were made on July 9, 2000. All grasses had little injury when
diflufenzopyr or quinclorac were applied alone, but when quinclorac and diflufenzopyr were combined at 1.5 Ib
ai/A and 0.7 Ib ai/A all grasses had injury ratings between 20 and 33%. (Published with the approval of the
Wyoming Agricultural Experiment Station).

Treatment Rate % injury
Meadow Sheep Green- Orchard Western Russian
brome fescue needlegrass grass wheatgrass wildrye
Ib/A %
quinclorac + MSO 5+320z 0 0 0 15 17 0
quinclorac + MSO 15+640z 0 0 0 0 0 0
diflufenzopyr + MSO 035+320z 0 0 0 0 6 0
diflufenzopyr + MSO 0.70 + 64 oz 0 0 0 0 6 0
quinclorac + diflufenzopyr + MSO .75+ 35+32 0z 0 0 0 0 0 0
quinclorac + diflufenzopyr+ MSO 1.5+.7+64 0z 33 30 20 28 25 18
Check - 0 0 0 0 0 0
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Evaluation of herbicides for total vegetation control. Rodney G. Lym and Katheryn M. Christianson.

(Department of Plant Science, North Dakota State University, Fargo, ND 58105). Total vegetation weed control
{bare ground) is desirable around such areas as industrial sites, storage buildings, and utility areas. The purpose of
this research was to evaluate established and recently labeled herbicides for long-term total vegetation
management.

The experiment was established along a railroad right-of-way in West Fargo, ND, on May 26, 1999. The plot area
was beneath an abandoned communications line and contained a variety of weed species including bluegrass,
smooth bromegrass, leafy spurge, western snowberry, Canada thistle, wild rose, goldenrod, common milkweed, and
young (< 2 feet tall) willows. The herbicides were applied using a hand-held boom sprayer delivering 8.5 gpa at

35 psi. The plots were 10 by 30 feet and treatments were replicated four times in a randomized complete block
design. The air temperature was 66 F, the dew point 54 F, and the soil temperatures at the 1 and 4 inch depth was
70 and 62 F, respectively. Total vegetation control was evaluated by visually comparing the amount of bareground
in each plot to the border strips between plots. The effect of the various herbicides on individual species was noted.

Bare ground

Treatment Rate Aue 99 May 00 Sept 00 Comments®
e 1 A %

Imazapyy -+ divron® + MSO® 1+81+1qt 82 77 60 Exon Poa, fair to good control
of bl.

Imazapyr + X-77 1+025% 88 82 64 Ex on Poa, weak on Canada
thistie

Diuren 8 13 20 13 Very weak on all bl.

Diuron 16 i9 71 31 Ex on Poa but little bl control

Bromacil g 435 88 63 Ex on Poa but weak on all bl
except witlow.

Tebuthiuron 4 13 b:34 63 Ex grass but poor on all bl.

Chlorsulfuson 0.123 0 0 0

Azafenidin 035 0 0 0

LSD (0 05) 13 26 25

*Commercial formulation - Sahara, American Cyanamid Co, Princeton, NJ (now BASF).
® Methylated seed oil was Sunit by AGSCO, Grand Forks, ND.
 Abbreviations: ex = excellent, bl = broadleaf species.

Treatments that contained imazapyr provided the greatest bare ground weed control and reduced leafy spurge,
western snowberry, and wild rose by greater than 80% but did not control Canada thistle. Tebuthiuron provided
excellent grass control but only slightly suppressed the broadieaf species present. Diuron and bromacil controlled
grass species but generally did not reduce the broadieaf species, except bromacil did kill willow. Chlorsulfuron
and azafenidin did not provide total vegetation control.
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Yellow starthistle control. Joseph P. Yenish, John D. Toker, and Nichole A. Eaton. (Washington State University,
Pullman, WA 99164-6420) A study was established in March 2000 to evaluate control of yellow starthistle by
several herbicides. The study was conducted in a noncrop area on a south-facing slope along the breaks of the
Snake River near Wawawai, WA. The study was designed as a randomized complete block with 4 replications. All
herbicides were applied using a CO, backpack sprayer calibrated to deliver 10 gallons per acre at 35 psi. PRE and
POST herbicides were evaluated. PRE applications were made prior to yellow starthistle emergence on March 10
and POST applications were made following complete yellow starthistle emergence on May 1. Visual estimation of
yellow starthistle control was made on the dates listed in the table below.

PRE applications of DPX-R6447 provided less control of yellow starthistle than the standard treatments of POST
2,4-D, picloram, or chlorsulfuron. Yellow starthistle control improved substantially when DPX-R6447 was
combined with bromacil plus diuron, but was not greater than bromacil plus diuron without DPX-R6447. POST
applications of quinclorac, BAS 662 01H, and the combination of these two herbicides provided greater control than
chlorsulfuron on the September 6 rating with control ratings on this date being not different than POST 2,4-D ester,
picloram, or clopyralid and PRE applications of bromacil plus diuron and combinations including bromacil plus
diuron.

Table. Yellow starthistle control.

Yellow starthistle control

Treatment Rate Timing 41000 5m3/00  6/30/00 _ 9/6/00
Ib/A Y
DPX-R6447 0.2 PRE 33 25 23 21
DPX-R6447 0.3 PRE 43 30 45 38
DPX-R6447 04 PRE 26 28 21 18
DPX-R6447 0.5 PRE 45 19 29 31
Bromacil + diuron 32+32 PRE 96 89 89 94
DPX-R6447 + bromacil + diuron 02+32+32 PRE 96 90 91 96
DPX-R6447 + bromacil + diuron 03+32+32 PRE 96 90 90 95
DPX-R6447 + bromacil + diuron 04+32+32 PRE 97 91 91 97
DPX-R6447 + bromacil + diuron 05+32+32 PRE 96 93 95 94
Sulfometuron + bromacil + diuron 0.14+32+32 PRE 97 95 92 93
2,4-D ester 1 POST NA® 76 53 84
Picloram 0.375 POST NA 76 95 97
Chlorsulfuron® 0.07 POST NA 46 64 60
Clopyralid 0.375 POST NA 78 96 97
Quinclorac® 0375 POST NA 46 86 92
BAS 662 01H* 035 POST NA 3 91 95
Quinclorac + BAS 662 01H* 0375+0.175 POST NA 59 86 95
Quinclorac + BAS 662 01H® 0375 +0.263 POST NA 85 84 95
Quinclorac + BAS 662 01H® 0.375+0.35 POST NA 64 83 95
LSD (p=0.05) 16 17 23 21

*NA- POST applications not completed prior to this evaluation.
*applied with 0.25% v/v nonionic surfactant.
“applied with 1.0% v/v methylated seed oil.
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Evaluation of new postemergence herbicides in cantaloupes. Kai Umeda and Nell Lund. (University of Arizona
Cooperative Extension, Maricopa County, Phoenix, AZ 85040) A small plot ficld experiment was established at
the University of Arizona Maricopa Agricultural Center, Maricopa, AZ. Cantaloupe cv. Topmark was planted on
17 April 2000 in a single seedline on every other row of 40-inch shaped beds that were furrow irrigated. Plots
consisted of a single bed measuring 50 f long, and each treatment was replicated four times. Postemergence
herbicide treatments were applied on 09 May. All treatments were applied using 2 CO; backpack sprayer equipped
with a hand-held boom consisting of four 8002 flat fan nozzle tips spaced 20 inches apart. All treatments were
applied in 25 gpa water pressurized to 30 psi. Halosulfuron treatments included methylated seed oil at 1% viv and
Embrace (ammonium sulfate) at 5% v/v. Rimsulfuron, flumetsulam, and thifensulfuron treatments included the
non-ionic surfactant Latron C8-7 at 0.25% vfv. Cantaloupes were at the 3-leaf stage of growth when treatiments
were applied. Weeds present were tumble pigweed at the 5 to 6 leaf stage, Palmer amaranth at the 5 to 9 leaf stage,
prostrate pigweed at the 6 to 7 leaf stage, narrowleaf lambsquarters at the 5 to 8 leaf stage, 3 to 6 inch diameter
pursiane, Wright's groundcherry at 1 to 3 inches height, and purple nutsedge at the 6 to 8 leaf stage. At the time of
POST applications, the temperature was 92 F and there was a very slight breeze at less than 3 mph. Crop injury
and weed control were evaluated visually at 9 and 43 days afier reatment (DAT).

Halosulfuron applied POST with an adjuvant and ammonium sulfate was effective against lambsquarters and
nutsedge. Rimsulfuron at 0.01 Ib/A and 0.02 Ib/A at 43 DAT gave good control and showed a rate response against
pigweeds. Rimsulfuron at 0.02 Ib/A gave acceptable control of purslane but did not control lambsquarters.
Thifensulfuron at 0.002 Ib/A was effective against the pigweeds and at 0.004 Ib/A against pursiane. Thifensulfuron
was not very active against lambsquarters. Flumetsulam at 0.02 Ib/A gave good control of Palmer amaranth and
prostrate pigweed but did not adequately control tumble pigweed, lambsquarters, and purslane. Halosulfuron and
rimsulfuron were safe on melons and flumetsulam and thifensulfuron were marginally safe on cantaloupes. The
combinations of these products may offer broader spectrum weed control. Halosulfuron with efficacy against purple
nutsedge and lambsquarters could possibly be combined with rimsulfuron, thifensulfuron, and flumetsulam to
complete weed control against pigweeds and purslane.

Table. Evaluation of new postemergence herbicides for weed control 9 and 43 DAT in cantaloupes.

Herbicide Rate Crop Weed control
injury
AMAAL AMAPA AMABL CHEPR POROL PHYWR CYPRO
/A 9
9 DAT ’
Untreated check - 0 0 0 0 o 0 0 0
Halosulfuron 0.032 ¢ 0 0 0 87 0 0 85
Halosulfiron 0.047 2 0 4 0 81 6 0 83
Rimsulfuron 0.01 0 19 28 19 13 13 0 80
Rimsulfueon 0.02 2 8t 81 86 13 31 0 0
Flumetsulam 0.01 14 84 61 84 38 75 ] 52
Flumetsulam 0.02 15 88 88 88 60 64 0 28
Thifensulfuron 0.002 21 93 94 92 66 74 0 17
Thifensuifuron 0.004 23 93 93 93 58 81 0 38
LSD (p=0.05) 7 20 30 12 38 30 o 36
43DAT
Untreated check - 0 0 0 0 a Q 0
Halosulfieron 0.032 38 43 73 83 13 4] 99
Halosulfaron 0.047 44 43 73 76 13 0 99
Rimsulfuron 0.01 85 69 89 25 48 48 0
Rimsulfuron 6.02 8 94 91 0 86 75 0
Flumetsulam 0.01 63 71 75 49 3¢ 13 0
Flumetsulam 0.02 74 97 85 64 56 30 0
Thifensulfuron 0.002 89 96 92 54 64 0 ¢
Thifensulfuron 0.004 96 96 97 Y 96 0 0
LSD (p=0.05) 26 36 11 30 3% 32 0
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Evaluation of preemergence herbicides for weed control in cantaloupes. Kai Umeda and Nell Lund. (University of
Arizona Cooperative Extension, Maricopa County, 4341 E. Broadway, Phoenix. AZ 85040} A small plot field
experiment was established at the University of Arizona Maricopa Agricultaral Center, Maricopa, AZ. Cantaloupe
cv. Topmark was planted on 17 April 2000 in a single seedline on every other row of 40-inch shaped beds that
were furrow irrigated. Plots were a single bed measuring 45 £t long and each treatment was replicated four times,
Preemergence herbicide twreatments were applied immediately after planting on 17 April. All treatments were
applied using a CO; backpack sprayer equipped with a hand-held boom consisting of four 8002 fiat fan nozzle tips
spaced 20 in apart. All treatments were applied in 25 gpa water pressurized to 30 psi. At the time of applications,
the temperature was 80 F with only a very slight breeze at about 5 mph. The soil was dry and the temperature
below the surface was 72 F. Crop injury and weed control were evaluated visually following applications at 3 weeks
after reatment (WAT).

All herbicide treatments, bensulide, dimethenamid, s-metolachlor, flumioxazin, and bensulide combined with s-
metolachlor or dimethenamid cansed less than 10% injury on cantaloupes. Dimethenamid at 0.75 Ib/A, s-
metolachior at 1.0 Ib/A, Bumioxazin at 0.03 and 0.05 Ib/A controlled weeds similar to bensulide. Bensulide at 4.0
Ib/A combined with dimethenamid at 0.38 Ib/A or s-metolachlor at 0.5 Ib/A controlled tumble pigweed (89% and
94%, respectively), narrowleaf lambsquarters (95%), Wright's groundcherry (97%), and horse purslane (94%).
None of the preemergence herbicide treatments controlled purple nutsedge.

Table. Evaluation of preemerpence herbicides for weed control in cantaloupes.

Treatment Rate Crop Weed Control
injury
AMAAL CHEPR PHYWR TRTPO CYPRO
b/a % %

Untreated check 0 4] 0 0 1] 0
Bensulide 6.0 3 88 9.1 94 96 0
Dimethenamid 0.5 1 84 88 95 75 [i]
Dimethenamid 0.75 4 86 9.1 95 88 0
S-metolachlor 0.75 5 88 89 95 79 ¢
S-metolachior 1.0 4 91 89 97 89 0
Flumioxazin 0.03 4 8.1 90 93 38 1]
Flumioxazin 0.05 4 83 85 91 76 0
Bensulide + 4.0 g 89 895 97 91 0

s-metolachlor 0.5
Bensulide + 4.0 3 94 95 97 94 0

dimethenamid 0.38
LSD (p=0.05) 7.1 7.2 7.4 [ 16.7 0
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Screening new herbicides for cantaloupe and watermelon. Kai Umeda, Dudiey MacNeil, Nell Lund, and Desiree
Roberts. (University of Arizona Cooperative Extension, Maricopa County, 4341 E. Broadway, Phoenix, AZ 85040)
Two small plot field tests were conducted at the University of Arizona, Maricopa Agricultural Center, Maricopa,
AZ. Cantaloupe cv. Cruiser and watermelon ¢v. Calsweet were each planted in single rows on raised 40-inch beds
that were furrow irrigated. Herbicide treatments were applied as a single replicate on two beds measuring 180 ft in
length. Immediately after planting on 31 May 2000, precmergence (PREE) herbicide treatments were applied on
the soil surface of two adjacent beds (1 cantaloupe and 1 watermelon). Herbicides were applied using 2 hand-hbeld
boom equipped with four flat fan 8002 nozzle tips spaced 20 inches apart. The treatments were sprayed using a
CO, backpack sprayer set up to deliver a constant dilution of the spray solution from a 0.5 L. plastic bottle supplied
with 2L of water. The sprays were applied in 24 gpa water pressurized to 30 psi. At the time of PREE applications,
the weather was clear with an air temperature of 94 F and there was a very slight breeze. The s0il was dry and the
soil surface temperature was 88 F. The field was irrigated after herbicide applications on the same day.
Postemergence (POST) herbicide applications were made on 15 June with the same equipment and delivery system
that was used for the PREE applications. An adjuvant, Latron CS-7 at 0.25% v/v was added to all POST
treatments. The cantaloupe and watermelon were at thel to early 2-leaf stage of growth and Palmer amaranth was
the predominant weed at the 4 to § leaf stage. The air temperature was 94°F, the sky was clear, and there was no
wind during the POST applications. Crop safety and weed control were visually evaluated at 2 weeks after
treatment (WAT) for the PREE treatments and I WAT for the POST treatments. Acceptable weed control was
measured as better than 80% control and acceptable crop safety was measured as less than 30% injury. The safe
rate for each herbicide on cantaloupe and watermelon and effective weed control rate was calculated from distances
that were measured between the beginning of each plot to the point of observed crop safety or weed control.

In the PREE test, azafenidin, flufenacet, thiazopyr, isoxaben, dithiopyr, and thifensulfuron exhibited safety on
cantaloupes and watermelon at rates higher than rates required for effective weed control. MKH-6561 and CGA-
362622 applied PREE were not safe on the melons at rates that provided acceptable weed control. In the POST test,
the difference in rates that were safe on melons and rates that gave acceptable weed control was small for MKH-
6561, flufenacet, and thifensulfiron. Azafenidin, thiazopyr, isoxaben, and pyrithiobac did not demonstrate
adequate melon safety at rates required for acceptable weed control. These screening tests were made possible in
part by funding provided by the USDA Interregional Research Project No. 4,

Table 1. Preemergence herbicide screening test for cantaloupe and Table 2. Postemergence herbicide screening test for cantaloupe and
watermelon watermelon
Herbicide Start Safe Rate* Weed Herbicide Start Safe Rate® Weed
Rate {<30% injury) Control Rate (<30% injury) Control
Rate Rate
cantaloupe  watermelon {>80%) cantalonpe  watermelon  (>80%)
/A I/ A
Azafenidin 0.05 0.025 0.025 0.012 Azafenidin 0.05 0.005 0.009 0.01
MEKH-6561 0.04 0.00% 0.009 0.03 MKH-6561 0.04 0.008 0.004 0.004
Flufenacet 0.6 8.25 025 <0.06 Flufenacet 0.6 0.5 0.19 04
Thiazopyr 10 0.25 0.22 0.14 Thiazopyr 1.0 0.37 025 0.76
CGA-362622 0.03 <0.003 <0.003 0.004 CGA-362622 0.03 <0.003 <0.003 <0.003
Isoxaben 1.0 0.79 0.84 0.4 Isoxaben 1.0 0.46 0.46 0.83
Dithiopyr 0.25 0.07 0.07 0.05 Thifensulfuron 0.002 0.6005 0.0005 0.0003
Thifensulfuron 0.002 0.002 0.002 0.0017 Pyrithiobac 0.094 <0.01 <0.01 0.017
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Herbicides for weed control in green pea. Timothy W. Miller and Carl R. Libbey. Washington State University,
Mount Vernon, WA 98273. Several herbicides were tested for efficacy and crop safety to green peas in 2000 at the
WSU Mount Vernon Research and Extension Unit. *Charo’ green peas were used for two herbicide studies. The
first study evaluated efficacy and crop safety of new and currently-registered herbicides. The second study
evaluated the effect of several herbicides on Polygonum species (pale smartweed and prostrate knotweed). Weed
species in all plots included henbit, common chickweed, common groundsel, shepherd’s-purse, Powell amaranth,
common lambsquarters, prostrate knotweed, and pale smartweed.

Herbicide trial. Plots measured 10 by 20-ft and were seeded May 24. Preemergence (PRE) and postemergence
(POST) treatments were applied June | and June 17, respectively. Pea plants were at the 5-leaf stage at the time of
the POST application. All herbicide treatments were applied using a tractor-mounted sprayer delivering 29.7 gpa at
15 psi (Table 1). Crop injury and general weed control was visually estimated July 6 and August 8. A 1-m® quadrat
was placed within each plot August 9, and pea plants in the quadrat were counted, and yield components
determined. Plots with < 50% weed control were not harvested. The experimental design was a randomized
complete block with four replicates. A general linear models procedure was used to analyze the data. Means were
separated using Fisher’s Protected LSD.

Table 1. Application data, herbicide trial.

Date: 7:50 am,, June 1, 2000 6:00 am., June 17, 2000
Type: Broadcast, preemergence Broadcast, postemergence
Crop stage: e 4105 leaves

Weed stage: — 4106 in.

Cloud cover: 10% 75%

Winds: 2 to 4 mph from NE 0102 mph from $
Alrtemp.: 14C i7¢C

Soil temp (4°): 13¢C 16C

Relative humidity: 89% 85%

Comments: No dew; soil wet Dew present; soil damp

Polygonum trial. Plots measured 10 by 20-ft and were seeded June 2. PRE and POST treatments were applied June
10 and July 8, respectively. Pea plants were at the 9-leaf stage at the time of the POST application. All herbicide
freatments were applied using a tractor-mounted sprayer delivering 29.7 gpa at 15 psi (Table 2). Crop injury and
general weed control was visually estimated July 6 and August 8. A 1-m” quadrat were placed within each plot
Angust 11, and pea plants in the quadrat were counted, and yield components determined. Plots with < 50% weed
control were not harvested. The experimental design was a randomized complete block with three replicates. A
general linear models procedure was used to analyze the data. Means were separated using Fisher’s Protected LSD.

Table 2. Application data, Pelygonum trial.

Date: %:45 am., June 2, 2000 7:15 a.m., June 10, 2000 9:30 a.m., July 8, 2000
Type: Broadcast, preplant incorporated Broadcast, preemergence Broadcast, postemergence
Crop stage: — -« 8109 leaves

Weed stage: — o to 12 in.

Cloud cover: 100%, overcast 75% 100%, overcast
Winds: 2 to 3 mph from SE 5t0 7 mphfrom S Oto 2 mph from 8

Air temp.: 14C 12C 18C

Soil temp (4™): 14C 4C 8C

Relative humidity:  86% 80% 84%

Comrments: No dew; soil wet No dew; soil wet No dew; soil damp
Results.

Herbicide trial. Crop injury from these herbicides was generally low, with three exceptions: pyrithiobac,
flumioxazin, and chloransulam, which caused severe injury to peas (Table 3). Of products appearing safe for peas,
weed contrel was maximized by metribuzin + flufenocet (PRE), which was still providing 95% weed control in
early August. Early-season weed control and crop safety was good for flumetsulam, metribuzin + flufenocet
(POST), imazamox -+ bentazon + 32-0-0, and bentazon + acifluorfen.
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Polygonum trial. Late-season weed control and crop safety from clomazone + metribuzin, pendimethalin,
pronamide, and metribuzin + bentazon (PRE + POST) was excellent (Table 4). Control of Polygonum species by
these treatments was also excellent. Other products with good to excellent early-season weed control were
flumetsulam + S-metolachlor, lactofen, and isoxaben, although lactofen caused 24% injury to treated peas. Yield

was maximized by clomazone + metribuzin and pronamide.

Tabiz 3. Crop injury and weed control in green peas treated with several herbicides and herbicide combinations.

. Crop Weed control Plant Pods/

Treatment® Timing® Rate injury 746 8/8 pop.© - plant Yield
Ib/a % Yo e tons/a

metribuzin + flufenocet PRE 0.75 13 100 a5 1.92 53 27
flumetsulam PRE 0.055 § 88 60 1.34 54 1.7
chioransulam PRE 0.032 29 89 43 e — —
dimethenamid PRE i g 50 3 — - -
flumioxazin PRE 0.07 59 100 a8 1.06 59 1.7
metribuzin + flufenocet POST 0.5 3 84 65 1.46 5.9 2.0
imazamox -+ bentazon POST 0.032+0.25 4 76 35 — - -
+ 32-0-0 + nis POST + 1%+ 0.25%
imazamox + bentazon POST 0.032+0.25 0 84 58 1.98 59 2.9
+32-0-0 POST + 1%
imazamox + 32-0-0 POST 0.032+1% 4 73 39 — — -
imazamox + nis POST 0.032+025% 9 71 38 - — —
bentazon + 32-0-0 POST 025+ 1% 0 53 9 — —_ —_
bentazon + acifluorfen POST 0.25+0.11 5 80 49 — - —
pytithiobac POST 0.0638 81 94 26 e e —
flumiclorac POST (0.0806 + 1.25% 0 14 3 —_ P -
Untreated check - - 0 0 0 1.57 5.7 2.0
LSDges — o 9 12 18 0.26 ns 0.8

*metribuzin + flufenocet prepackaged mixture, 13.6% + 54.4%,; 32-0-0 = liquid fertilizer (URAN), nis = nonionic surfactant (R-11}.

*PRE = preemergence; POST = postemergence.
Pea plants per acre (x 100,000).

Table 4. Crop injury and weed control in green peas treated with several herbicides and herbicide combinations.

Crop Weed control Polygorum  Plant Pods/

Treatment Timing* Rate injury 776 8/8 control pop.? plant Yield

ibla Y% % % tons/a
ciomazone + bentazon PPL+POST 0125+ 0.5 0 43 70 89 235 39 21
clomazone + metribuzin PPI+ POST 0.125 + 0.125 0 38 89 93 281 45 29
trifluralin PPI 0.75 i 78 61 74 o — —
ethalfluralin PRE 0.75 i 56 40 44 2,15 33 1.2
pendimethalin PRE 0.75 1 97 97 100 228 43 20
flumetsulam + S-metolachlor  PRE 0.0328 + 0.0765 11 100 71 68 267 32 1.9
alachlor PRE 2 4 80 36 46 e — —
factofen PRE 0.2 24 94 76 85 203 40 1.2
napropamide PRE 2 0 63 35 40 — - -
pronamide PRE 1 0 94 88 100 231 48 28
isoxaben PRE 04 8 84 56 56 237 35 14
trifluralin + isoxaben PRE 0.5+0.124 0 56 34 30 - e —
metribuzin + bentazon PRE + POST 02+05 0 100 99 100 227 49 23
metribuzin + bentazon POST 0.125+0.25 0 14 79 96 186 3.7 21
Untreated check - — 0 0 0 0 157 32 1.7
LSDy 40 - - 4 15 18 21 054 10 09

*PP] = preplant-incorporated; PRE = preemergence; POST = postemergence.
*Pea plants per acre (x 100,000).
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Potato vine desiccation, Dawson, ND. Scott A. Fitterer and Richard K. Zollinger. (Department of Plant Sciences,
North Dakota State University, Fargo, ND 58105). An experiment was conducted to evaluate potato vine
desiccation from labeled and experimental herbicides. ‘Russet Burbank’ potato was planted May 12, 2000.
Herbicides to desiccate potato vines were applied September 6 at 12:00 noon with 80 F, 54% RH, no cloud cover,
no dew, and 5-10 mph SE wind to vines at the beginning of natural senescence (BNS). Sequential treatments were
applied on September 13 at 10:00 am with 60 F, 68% RH, 100% cloud cover, light mist, and 3-5 mph NW wind
seven days after the BNS applications (BNS+7 DAT). Treatments were applied to the center two rows of the four
row 12 by 25 fi plots with a back-pack sprayer delivering 26 gpa at 40 psi through 8003 flat fan nozzles. The
experiment had a randomized complete block design with three replicates per treatment.

The study was terminated on September 24 due to a 24 F freeze. Diquat at 0.25 Ib/A applied on a 7 day split is
considered a standard vine kill treatment. Treatments which were not as effective as the diquat standard included
glufosinate, F8426, GX-350, GX-685, and GX-471. The addition of fungicides, with the exception of propanocarb
plus chlorothalonil, tended to decrease the effectiveness of glufosinate. F8426 performance was improved with the
addition of Sceil compared to Silwet. The addition of endothall helped to increase the desiccation of the F8426
treatment. GX-550 and GX-685 were not antagonized by the addition of triphenyltin hydroxide.

Treatments which were as effective as the standard two applications of diquat include endothall and paraquat.
Endothall at 0.75 Ib/A with the addition of AMS and L1-700 or Scoil increased the initial speed of desiccation.
Following endothall with a sequential application of diquat at 0.375 Ib/A equalized all treatments. The edition of
linuron or carfentrazone did not enhance the performance of paraquat.

Yields were not significantly different compared to the mechanically topped treatment. No stem end discoloration
was found for any treatments at harvest. Field and hedge bindweed was found throughout the trial at time of
treatment application. Bindweed populations did not effect herbicide performance. Endothall provided excellent
desiccation of field and hedge bindweed (data not included).
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Table. Potato vine desiccation, Dawson, ND.

Desiccation
Sept 7 Sept 9 Sept11  Sept13  Sept17 Sept19 Sept2l Oct4

Treatment® Rate Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Vield

/A Yo CwWUA
BNS® ‘
Glufosinate+AMS 0375 3 ¢ 7 1 20 7 38 17 60 33 67 40 76 53 473
Glufosinate+AMS+Propanocarb&
Chlorthalonil 0.375+1.82 2 0 6 1 23 7 40 17 67 38 72 52 81 60 479
Glufosinate+AMS+Triphenyl hyrdoxide 0.375+0.162 2 ¢ 6 1 1S 6 32 12 48 25 52 32 57 38 462
GlufosinatetAMS+Mancozeb 0.375+1.0 1 0 6 2 11 4 27 8 38 13 35 28 62 33 502
F8426+8coil 0.025 2 0 6 4 12 5 22 9 33 14 37 20 37 20 508
F8426+8ilwet 0.025 2 0 5 2 9 5 16 7 25 10 258 10 25 10 505
F8426+Scoil 0.0375 2 0 6 2 14 7 28 11 35 16 38 21 43 22 476
F8426+Siiwet 0.0375 2 0 & 4 10 6 17 8 25 12 28 13 30 15 534
F8426+Scoil 0.05 30 8 3 15 5 25 11 35 14 35 14 35 14 534
F8426+Silwet 0.05 2 0 6 6 12 6 22 9 27 13 28 12 28 12 517
F8426+endothall+Scoil 0.025+0.25 2 0 7 3 15 5 25 12 40 19 52 32 52 33 49
F8426+endothall+Scoil 003754025 3 ¢ 7 4 14 6 23 10 40 17 4% 25 50 25 485
F8426+endothall+Scoil 0.05+0.25 4 0 16 5 20 8 32 14 47 27 60 35 65 42 505
BNS/BNS+7 DAT
Endothall/diquat+Act 90 0.75/0.375 2 0 7 2 13 5 22 8 72 45 87 58 95 75 468
Endothall+AMS/diquat+Act 90 0.75/0.375 4 0 11 4 23 8 33 12 87 60 92 70 98 91 427
Endothall+AMS+LI 700/diquat+Act 90 0.75/0.375 4 0 13 4 28 10 47 22 90 63 94 75 98 90 517
Endothall+AMS+Scoil/diquat+Act 90 0.5/0.375 2 0 g 2 17 8 27 12 8 47 88 68 98 8 508
Endothall+AMS+Scoil/diquat+Act 90 0.75/0.375 4 1 12 6 23 10 43 17 9 65 96 83 99 91 430
Diquat+Act 90/diquattAct 90 03750375 4 ¢ It 5 25 & 40 15 73 43 90 60 96 80 430
Diguat+Act 90/diquat+Act 90 025/025 3 0 g8 3 17 7 27 13 68 42 82 57 971 77 552
Paraquat+Act 90/paraquat+Act 90 4.63/4.63 2 0 9 5 27 12 40 18 8 50 90 73 98 88 468
Paraquat-+limuron+Act 90/ 4.63+0.0625/

paraguat-+linuron+Act 90 4.63+0.0625 4 ¢ 10 5 30 13 45 22 83 S50 93 78 97 95 418
Paraguat+carfentrazonet+Act 90/ 4.63+0.01/

paraquat+carfentrazone+Act 90 4.63+0.01 301 11 5 37 12 50 23 90 63 96 85 99 94 491
GX-550+Herbimax/GX-550+Herbimax 0.021/0.021 301 8 4 15 6 25 10 45 20 65 40 73 43 462
GX-550+Herbimax+SuperTin/ 0.021+0.18%

GX-550-+Herbimax+SuperTin 002146187 2 0 6 3 15 6 23 10 45 17 63 30 72 35 470
GX-685+Herbimax/GX-685+Herbimax 0.021/0.021 301 9 5 20 7 32 13 67 35 8 58 8 70 462
GX-685+Herbimax+SuperTin/ 0.21+0.187/

GX-685+Herbimax+SuperTin 0.21+0.187 3 1 8 5 18 6 30 13 67 38 82 52 8 67 4591
GX-471/GX-471 38.5/38.5 ¢ ¢ 0 0 6 1 11 4 27 11 43 22 57 33 418
Mechanically topped® g 0 ¢ 0 0 0 100 1I0C 100 100 100 100 100 100 488
Untreated? 0 0 ¢ 0 ¢ 0 0 © 0 0 0 0 o 0 537
LSD (0.05) 2 1 4 3 5 35 7 7 9 8 g 10 10 11 120

*AMS = ammonium sulfate at 3 Ib/A with glufosinate and 5 Ib/A with endothall; Scoil is a methylated seed o1l at | qV/A with F8426 and 24 o2/100
gal with endothall; Silwet is a surfactant with silicone at 1 p/A; Act 90 = Activator 90 is a non ionic surfactant at 0.25% viv; LI-700 is a non ionic
surfactant at 32 0z/100 gal; and Herbimax is a petroleum oil at 0.5% v/v. Fungicide: Propanocarb&Chlorthalonil = Tattoo C, Triphenyl hydroxide
= SuperTin, and Mancozeb = mancozeb.

YBNS = beginning of natural senescence.

“Plots were mechanically topped on September 13 to completely remove vines.

“Unntreated plots were mechanically topped just prior to harvest on October 4.
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Potato vine desiccation with ET-751, Dawson, ND. Scott A. Fitterer and Richard K. Zollinger. (Department of
Plant Sciences, North Dakota State University, Fargo, ND 58105). An experiment was conducted to evaluate potato
vine desiccation from ET-751. ‘Red Norland’ potato was planted May 16, 2000. Herbicides that desiccate potato
vines were applied August 17 at 10:00 am with 59 F, 97% RH, 100% cloud cover, dew present, and 5-10 mph NW
wind to vines which were at the beginning of natural senescence (BNS). Sequential treatments were applied on
August 23 at 10:30 am with 74 F, 40% RH, no cloud cover, no dew, and 2-4 mph SW wind seven days after the
BNS applications (BNS+7 DAT). Treatments were applied to the center two rows of the four row 12 by 25 ft plots
with a back-pack sprayer delivering 34 gpa at 40 psi through 8004 flat fan nozzles. The experiment had a
randomized complete block design with three replicates per treatment.

Hedge and field bindweed infested the entire trial. ET-751gave complete control of bindweed. Diquat did not
desiccate bindweed and reduced the overall activity as a vine desiccant. ET-751 applied at 0.009/0.009 Ib/A had
greater leaf and stem dessication than other treatments on August 28 and at later rating dates. Harvest is typically
targeted for 10-14 days after vine kill treatment. For harvest 14 DAT (Sept. 6), stem desiccation was not complete
and would interfere with harvest. Further vine desiccation did not increase on September 11 except diquat at 0.123
Ib/A. In generally, leaf and stem dessication was not significantly different for ET-751 regardless of rate or
application method when evaluated 14 days after application. However, speed of desiccation was faster and more
effective when treatments were evaluated in 1998.

Table. Potato vine desiccation with ET-751.

Desiccation

August 24 August 26 August 28 August 30 September 6  _ September 11

Treatment® Rate Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf Stem  Leaf Stem
Ib/A %

BNS/BNS+7 DAT
ET-751/ET-751 0.0045/0.009 33 5 43 7 55 17 60 22 90 72 93 85
ET-751/ET-751 0.009/0.009 47 7 57 10 72 25 77 28 94 88 98 92
ET-751/diquat 0.0045/0.123 30 b 35 7 42 15 45 15 87 78 88 80
ET-751/diquat 0.009/0.123 37 7 43 8 53 17 57 2 82 73 88 78
BNS+7 DAT
ET-751 0.018 10 0 33 5 55 12 63 18 93 85 96 90
Diquat 0.245 12 2 25 5 33 10 33 10 90 80 93 87
Diquat 0.123 7 0 12 3 17 5 18 5 47 48 72 55
Untreated 0 0 0 0 0 0 0 0 0 0 0 0
LSD (0.05) 7 3 8 5 9 9 8 7 8 10 9. 11

*ET-751 was applied with Herbimax a petroleum oil at 1% v/v; diquat was applied with R-11 a non ionic surfactant at 1.5 pt/A.
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Perennial weed control options for red raspberry. Diane Kaufman and Gina Koskela. (North Willamette Research
and Extension Center, Oregon State University, 15210 N.E. Miley Rd., Aurora, OR 97002). Common and false
dandelions can be serious weeds in red raspberries with a perennial grass strip between rows. Although dichlobenil
provides effective control, grower concerns over cost and potential damage to plant vigor have pecessitated the
search for other control options for dandelions and other perennial weeds. The following herbicides were applied to
an cight year old planting of 'Meeker' red raspberry in early April 2000: azafenidin; dichlobenil; dimethenamid;
isoxaben; metolachlor; terbacil + napropamide (chemical control); and thiazopyr. Application was made with 3 CO,
pressurized backpack sprayer, mounted with a single TeeJet, flat fan 8002 nozzie at 40 psi. Treatments were
randomized in a complete block design with four replications. The objectives of the trial were to evaluate crop
tolerance to selected herbicides at different rates and to evaluate herbicide effectiveness for control of common and
false dandelion in the berry row.

Plant vigor was assessed by monitoring the growth of primocanes throughout the season; the number of primocanes
per plant (five plants/plot) was recorded on May 2, 2000 and again after training on September 27, 2000. Herbicide
effectiveness was assessed by counting the number of false and common dandelion plants in the bermy row twice
during the growing season.

Both rates of azafenidin and thiazopyr bumed back primocanes present at the time of application and resulted in
delayed primocane growth in May. However, there were no differences among treatments in the final aumber of
primocanes produced.

Table. Herbicide effects on primocanes and weed control.

Treatment Rate Primocanes False and common dandetion
5/2/2000 /2772000 5/2/2000 7/14/2000
b/A 10./plant ——w e DhATES/plOL

Azafenidin 0.2 2.58 6.81 0.12 0.75
Azafenidin 04 1.33 8.10 0.12 0.25
Dichlobenil 4 3.23 6.98 1.25 1.5
Dimethenarmd 1 4.05 6.16 1037 2.5
Dimethenamid 1.25 411 828 7.62 6.25
Isoxaben 0.75 4.64 742 837 1.25
Isoxaben 1 3.85 6.48 237 125
Metolachlor 1.33 5.71 6.15 3.62 4.5
Terbacil + napropamide 16+4 4.39 671 012 0

Thiazopyr 0.75 2.23 7.70 3.12 1.28
Thiazepyr 1 1.92 3.84 1.87 075
Simﬁm@e - zeT s 3 23 BE¥
1LSD (0.05) - 0.91 - 2.30 1.35

*2% ps = Significance at P< 0.001, not significant, respectively.

Azafenidin, terbacil + napropamide, and the high rates of isoxaben and thiazopyr provided the best control.
Dichlobenil (usually applied during winter), provided an intermediate level of control when applied in early April.
Both dimethenamid and metolachlor provided little control.



Tolerance of snap beans (Phaseolus vulgaris) to flumioxazin and azafenidin . R E. Peachey and R. D. William
(Horticulture Department, Oregon State University, Corvallis, OR 97331).

A field study was conducted to determine margin of crop safety for snap beans with the herbicides flumioxazin and
azafenidin. The soil was a silt loam with 2 pH of 6.7,-6.07 % OM, and CEC of 30.7 meq/100 g soil. The soil was
tilled approximately 2 weeks before planting. Snap beans (OR91G) were planted on June 8 with 350 Ibs of 12-29-
10 fertilizer banded at planting. Plots were 10 by 30 ft and treatments applied in a RCBD with four replications. PES
herbicides were applied on June 9. Roundup was applied to the stale-seedbed to kill emerged weeds on June 14
before the snap beans emerged. The plots were cultivated to reduce possible weed competition. The azafenidin plots
were not harvested because of poor weed control that reduced snap bean growih.

Snap bean emergence was unaffected by flumioxazin or azafenidin. Phytotoxicity and crop growth reduction from
flumioxazin were noted at 19 and 24 DAP beginning at the rate of 0.1411b ai/A. Phytotoxicity and crop growth
reduction were noted with both rates of azafenidin. There was no evidence statistically (1.SD) that there were
differences in yield even at alpha 0.2. It is likely that the low yield at 0.047 was due to resource competition from
surviving weeds and that the slightly lower yield at 0.188 1b ai/A was due to flumioxazin injury on the snap beans,

Table 1. Effect of flumioxazin on snap bean emergence and growth, Corvallis, 2000.

Herbicide Rate Obs, Snap bean Obs. 27-Jun (19 DAP) 2-Jul (24 DAP)Y
emergence Phytotoxicity Growth Phytotoxicity Growth
no/m of row 1-10 SRS PREBn 1-10 AeuaeAln
1 Flumioxazin 0.047 8 24 4 0.5 © 50 0.8 7.5
2 Flumioxazin 0.094 g 21 4 1.5 5.0 0.5 33
3 Flumioxazin 0.141 8 24 4 3.9 13.8 33 30.0
4 Flumioxazin 0.188 8 22 4 5.8 200 6.8 65.0
5 Azafenidin 0.05 8 22 4 0.5 6.3 0.3 7.5
6 Azafenidin 0.1 8 20 4 1.8 15 1.3 17.5
7 Metolachior 1 g 23 4 0.1 25 0.0 7.5
Lactofen 0.125
8 Check g 22 4 0.0 00 0.0 0.0
FPLSDg0s ns 25 83 2.0 22

Table 2. Effect of flumioxazin on snap bean yield and weed control, Corvallis, 2000.

Herbicide Rate No. Plant stand Biomass Avg. plantwt  Pod vield Grade Weed control
rating
ib ai/A nolA VA I3 YA % 1-4 sieve 1-10
1 Flumioxazin 0.047 4 £10000 15.8 131.5 87 42% 55
2 Flumioxazin 0.094 4 103500 17.0 153.0 96 37% 58
3 Flumioxazin 0.141 4 101300 169 153.8 9.5 41% 73
4 Flumioxazin 0.188 4 100700 15.0 1336 8.6 43% 835
7 Metolachlor 1 4 108400 17.6 1463 10.2 40% 9.0
Lactofen 0.125
FPLSDoes ns ns ns ns ns
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Field evaluation of herbicides in winter squash and cucumber, Ginz Koskela, Chris Comwell, Karen Comwell,
Robert B. McReynolds and Marija Arsenovic. (North Willamette Research and Extension Center, Oregon State
University, Aurora, OR 97002} The objectives of these trials were to evaluate herbicides applied preemergence to
winter squash and cucumber for the control of broadleaf weeds and crop safety. The trials were part of a nationwide
effort organized by the IR-4 Project to identify potential herbicides to pursue for registration.

Two field trials were established on June 26, 2000. Golden Delicious squash and Pioneer cucumber were directed
seeded at NWREC into a Quatama silt loam soil with 4% organic matter. Both trials included the same treatments in
randomized complete block designs with four replications. Ethalfluralin was included as the industry standard.
Weeds present in the trials included; dock, pigweed, knotweed, lambsquarter, dogfennel, shepherdspurse,
ladysthumb, fireweed, and some grasses. Weed control was evaluated by counting the number of weeds in a random
five-foot square area of each plot. Squash and cucumber stands were counted in a five-foot length of row. The
results from weed densities, plant populations, and vields were analyzed in order to compare the herbicide effects
with the standard treatment.

The squash was planted in two-row plots with 45 inches between rows. Each treated plot was 15 feet wide and 20
feet long, Treatments were applied June 29, using a CO, system adapted for an Allis Chalmers G tractor equipped
with a 12-nozzle boom (Teelet 8003) delivering 30 gallons per acre at 30 psi. The trial was sprinkler irrigated with
approximately 0.75 inches of water following the herbicide applications. Squash populations were recorded and
weed control effectiveness was ¢valuated on July 24 (25 DAT). Phytotoxicity was evaluated at the same time and
periodically during the early period of plant growth. All sguash in each plot were harvested on Oct. 27.

The cucumbers were seeded in two-row plots with 30 inches between rows. Treated plots were 5 feet wide and 20
feet long. Treatments were applied June 28 using a CO, backpack sprayer equipped with a 3-nozzle boom (Teelet
8002) set to deliver 41 gallons per acre with a tank pressure of 40 psi. All reatments were incorporated with
sprinkler irmigation following applications with approximately 0.5 to 0.75 inches of water. The trial was imrigated
twice weekly until harvest. Cucumber populations were recorded on July 11(13 DAT). Weed control effectiveness
and phytotoxicity were evaluated on Aug 2 (35 DAT). Yield was collected from a 5-foot length of both rows on

August 30.

The only treatment in the squash trial that significantly reduced plant populations and yields in comparison to both
the ethalfluralin standard and the untreated plot was pyrithiobac. There were no significant reductions in weed
densities among treatments in the squash trial. Pyrithiobac also significantly reduced cucumber vields, but not plant
populations. Among cucumber treatments, ethalfluralin had a significantly higher plant population than all other
treatments and the s-metolachlor had significantly fewer plants than the ethalfluralin, but not less than the other
treatments. Although not significant, the treatment with the highest vields of both squash and cucumber was
halosulfuron. All treatments provided acceptable levels of weed control. Generally, with the exception of
pyrithiobac, winter squash showed greater tolerance to all the herbicides than did cucumber. Cucumber tolerance to
halosulfuron, the low rate of sulfentrazone and ethalfluralin was good.

Table. Effects of preemergence herbicides on plant populations, weed densities and yields of Golden Delicious winter squash and Pioneer
cucumber

Treatments Rate Number of plants MNumber of weeds Yield Phytotoxicity” Efficacy
Squash Cuc® Squash  Cuc Squash  Cuc Squash  Cuc Squash  Cuc
/A no./S ft of row no /SR kg/plot % %
Halosulfuron 0.624 4 23 3.5 7 74.8 6.55 3.75 1.5 6.25 3.75
Flufenacet 0.45 6 15.5 025 3.5 59.47 3.7 08.75 4.5 875 5
Flufenacet 09 5.5 16 1 0.5 56.86 122 1 79 8.25 8.4
Flumioxazin 0025 7 20 1 1 56.98 397 1 5.5 8.75 6.5
Pyrithiobac 0.054 0.75 19.75 0 4.25 15.32 o 9.75 9.4 8.75 24
S-dimet ® 0.66 4.25 18.25 1 2 34.96 2.04 225 8.1 RS 84
S-dimeth® 1.32 3.5 14 ¢ 0.25 60.04 0.98 4.25 84 9,25 8.5
S-metolachlor 1.16 5 12,758 3 475 51.53 384 0.5 5.3 728 5.28
Sulfentrazone 0.10 3.5 19,25 1.25 1.5 58.57 501 23 2.5 8.75 3.75
Sulfentrazone 0.20 4.5 18.75 0.75 L75 62.20 3.84 1 6.3 9 78
Ethalfluralin 1.125 4 32.5 Q.5 1.25 61.63 4.69 2.25 0.75 7 5.25
Unitreated 5 21.25 525 20.5 54,93 434 g g 0 0
1sSh 2.29 9.14 s 6.84 25.02 3.59 e o e o

*Phyto scale: =no crop mjury, 10=crop destruction. Efficacy scale: 0=no weed control, 10=total weed control.
* Cuc=cucumber, S-dimeth=$-dimethenamid.
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Herbicides for weed control in spinach grown for seed. Timothy W. Miller and Carl R. Libbey. Washington State
University, Mount Vernon, WA 98273. Several herbicides were tested for efficacy and crop safety to spinach
grown for seed in 2000 at the WSU Mount Vernon Research and Extension Unit. The first study evaluated efficacy
and crop safety of new and currently-registered herbicides. The second study screened several herbicides not
previously tested for use in spinach. Weed species in 4ll plots included henbit, common chickweed, common
groundsel, shepherd’s-purse, Powell amaranth, common lambsquarters, prostrate knotweed, and pale smartweed.

Plots measured 7 by 20 ft and spinach was seeded May 8 (two rows/plot). Preplant incorporated (PPI),
preemergence (PRE), and postemergence (POST) herbicides were applied May 8, May 13, and June 186,
respectively. All herbicide reatments were applied using a tractor-mounted sprayer delivering 29.7 gpa at 15 psi
(Table 1). Weed control and spinach injury were estimated June 9 and August 2. Female plants in the herbicide
trial were counted August 20, and five representative female plants were cut, dried in the greenhouse, and seed
threshed October 3. Due to low stand counts in the new herbicide trial, no spinach plants were harvested. The
experimental design for both trials was a randomized complete block with four replicates. A general linear models
procedure was used to analyze the data. Means were separated using Fisher’s Protected LSD.

Table |. Application data.

Date: 9:00 2.m., May 8, 2000 6:30 am., May 13, 2000 6:00 a.m., June 16, 2000
Type: Broadcast, preplant incorporated Broadcast, preemergence Broadcast, postemergence
Crop stage: o —— 410 6 leaves
Weed stage: o — 6w 8in.
Cloud cover: 100%, overcast 100%, overcast Clear
Winds: 210 3 mph from NW 3 to 5 mph from NE ! to 3 mph from N
Alr temp.: e 11c 15C
. Soil temp (4"): 12¢ 11c 15C
Relative humidity: 97% 92% B6%
Comments: No dew; soil damp No dew; soil wet Heavy dew; soil damp
Results,

Herbicide wial. Six treatments in the herbicide trial were still providing >80% weed control by August 2 (Table 2):
cycloate (PPI) followed by pyrazon or phenmedipham (POST), S-meteolachlor (PRE) followed by pyrazon (POST),
pyrazon + dimethenamid (PRE), or pyrazon (PRE) followed by dimethenamid or phenmedipham (POST). None of
these treatments caused more than slight crop injury by June 9 or significantly reduced crop stands. Treatments
causing moderate crop injury were S-metolachlor + ethofumesate, ethofumesate + dimethenamid, cycloate +
dimethenamid, and cycloate + ethofumesate, but only S-metolachlor + ethofumesate and pyrazon + pyrithiobac
significantly reduced spinach stand count. All treatments in the herbicide trial except pyrazon + pyrithiobac
produced statistically as much seed as the handweeded check.

New herbicide screen. All PRE herbicide treatments caused excessive injury to spinach, killing most to all spinach
plants (Table 3). POST weatments also caused foliar injury (data not shown), but, with the exception of
sulfentrazone, did not kill the plants. Based on these data, none of these herbicides are likely candidates for further

testing,
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Table 2. Weed control from several herbicide combinations used in spinach seed.

Crop Weed control Crop Seed
Treatment® Timing® Rate injury*  6/9 812 density  vyield
Ib/a % % noJjplot  Ibs/a
cycloate + S-metolachlor PPl + PRE 1+0.5 6 90 78 44 1912
cycloate + pyrazon PPl + POST 1+1 i 73 83 56 1918
cycloate + ethofumesate PPI+ PRE 0.75+0.25 10 91 75 56 1742
eycloate + dimethenamid PPI+PRE 1+0.75 14 96 78 48 1381
ethofumesate + pyrazon PRE + POST 0.25+0.75 4 70 66 46 1257
cthofumesate + dimethenamid  PRE 0.25+0.75 19 96 66 50 1475
S-metolachlor + pyrazon PRE +POST 05+1 3 85 87 50 2137
S-metolachior + ethofumesate PRE 0.5+0.75 23 96 74 42 904
S-metolachlor + dimethenamid PRE 0.5+0.75 3 a1 66 49 1999
pyrazon + dimethenamid PRE 1+0.75 8 97 91 52 2128
cycloate + dimethenamid PPI + POST 1+05 I 73 66 49 943
cycloate + phenmedipham PPI+ POST 1+05 I 76 84 60 2424
cycloate + pyrazon PPl + POST I+0.35 4] 81 75 56 2229
ethofumesate + dimethenamid  PRE + POST 025+0.35 1 75 79 56 1721
ethofumesate + phenmedipham PRE +POST 025+0.3 3 53 46 46 1091
ethofumesate + pyrazon PRE +POST 025+0.5 0 74 68 55 1973
pyrazon *+ dimethenamid PRE + POST [+035 0 83 26 57 1975
pyrazon + phenmedipham PRE + POST 1+05 0 81 95 56 2281
S-metolachlor + dimethenamid PRE + POST 0.5+05 0 71 58 52 1024
S-metolachlor + phenmedipham PRE + POST 0.5+05 0 74 73 53 2194
S-metolachlor + pyrazon PRE +POST 05+05 1 79 68 50 1507
phenmedipham + dimethenamid POST 05+05 - 0 75 51 1789
phenmedipham + pyrazon POST 0.5+0.5 - 0 48 45 1782
pyrazon + pyrithiobac POST 0.5+ 0.064 - 0 51 12 e
handweeded check - —_ 0 100 100 53 1633
LSD, s - - 5 10 24 i 1100
*pyrithiobac weatment applied with nonionic surfactant (0.25 %, v:v}.
PPl = preplant incorporated; PRE = preemergence; POST = posiemergence.
“On this date (6/9), POST treatments had not yet been applied.
Table 3. Weed control from several new herbicides used in spinach seed.
Crop Weed control Crop
Treatment® Timing® Rate injury’  6/9 8/2 density
ib/a % Yo plpiot
azafenidin PRE 025 100 99 9% 0
thiazopyr PRE 0.5 89 99 97 2
sulfentrazone PRE 0.25 100 94 83 0
isoxaflutole PRE 0.094 100 99 76 0
chloransulam PRE 0.032 78 96 84 6
flumetsulam PRE 0.055 83 98 88 i
thiazopyr POST 0.5 - 0 28 36
sulfentrazone POST 0.25 - 0 25 2
flumiclorac POST 0.04 - 0 3 36
fomesafen POST 0375 - 0 25 33
weedy check e o 0 0 0 22
LSDyos - - 4 2 10 9

*fumiclorac treatment applied with crop oil concentrate {1 pt/a).
YPRE = preemergence; POST = postemergence.
“On this date (6/9), POST treatments had not yet been applied.
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Evaluation of pew herbicides for use in strawberries. Diane Kaufman, Joe DeFrancesco, Gina Koskela, Ed Peachey.
(North Willamette Research and Extension Center, Oregon State University, 15210 NE Miley Rd., Aurora, OR
97002). Two field trials were established at the North Willamette Research and Extension Center NWREC) on a
Quatama silt loam soil with 4% organic matter. Herbicides were applied using a CO, backpack sprayer equipped
with a 4-nozzle boom (Teelet 8002, flat fan} at 40 psi and a rate of 20 gallons of water per acre.

1. Establishment Trial. "Totem’ strawberries were planted in raised beds on May 22, 2000. Plots four rows wide and
25 feet long were arranged in a randomized complete block design with four replications. Plants were imrigated afier
planting, Herbicide treatments were applied on May 23, 2000 and followed with one inch of irrigation. The
herbicides applied at planting will again be applied during winter dormancy (similar to the program developed for
the use of oxyfluorfen). Because many herbicides began to lose effectiveness by late sumimer, all plots received a
maintenance herbicide application of simazine (1 1b ai/A) on September 28, 2000, afier being hoed free of weeds.

Weed control was evaluated approximately every 20 days beginuing one month afier treatment application. Plots
were hand-weeded afier each evaluation. Phyiotoxicity was evaluated two days after herbicide applications and
periodically throughout the growing season. Plant vigor was evaluated July 18, 2000. Yield data will be collected in
saummer 2001

Table 1. Treatments in establishment trial.

Treatments Ratz at planting Winter rate
/A /A
Azafenidin Q.1 03
Azafenidin 0.2 0.3
Dimethenamid 1 1.25
Ethofumesate 1 Ethofumesate (2) + Flumioxazin (0.0625)
Ethofumesate 2 2
Fluamide + isoxaben 0.25+0.75 0.25+0.75
Fluamide + sulfentrazone 025-+0.125 0.25+0.25
Flumioxazin 0.0625 0.0625
Flumioxazin 0.0925 0.0925
Isoxaben 0.75 1
Oxyfluorfen 0.2 0.2
Sulfentrazone 0.125 0.25
Sulfentrazone 0.25 025
Thiazopyr 0.5 o
Hand-weeded control* — P
Weedy control® e o

* Included in trial for comparison when evaluating plant vigor and yield.

Table 2. Dominant weeds present during growing season, 2000.

Date Primary Weeds Other Weeds
June 19 {28 DAT) and July 7 (45 DAT) Pigweed, shepherdspurse, pineappleweed, Nightshade, henbit
barnyardgrass
July 31 (67 DAT) Pigweed, shepherdspurse, pineappleweed, Henbit, chickweed, barnyardgrass, annual
: sowthistie, crabgrass bluegrass
August 22 (8% DAT) Pigweed, shepherdspurse, pineappieweed, Henbit, sowthistle
crabgrass, annual bluegrass
September 25 (122 DAT) Annual bluegrass Pigweed, shepherdspurse, pineappleweed,
groundsel, henbit, sowthistle, chickweed,
dandelions, clover/vetch

All herbicides provided excellent broadleaf weed control through early July, with the exception of ethofumesate,
which provided inadequate control of broadleaf weeds at both rates (Table 3). Most herbicides continued to provide
excellent broadleal weed control through Aungust. Isoxaben and sulfentrazone provided little control of grasses when
used alone. However, in mixture with fluamide, both isoxaben and sulfentrazone performed well, There were no
statistically significant differences among treatments in number of leaves, number of runners, or overall plant size
(Table 4).

The oxyfluorfen-treated plants exhibited many red spots on the first flush of leaves after treatment application and

well into early June. By late June, plants treated with oxyfluorfen showed no sigans of phytotoxicity. Plants treated
with azafenidin and flumioxazin had a few red spots on newly emerged leaves, but subsequent growth was normal.
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Plants treated with the high rate of ethofumesate had some blackening of margins on newly emerged leaves until
mid-June. The remaining herbicide treatinents did not cause phytotoxicity.

Table 3. Weed control in establishment trial on four dates,

Treatment Rate Broadlea, weed control ® Grass weed control *

6/19 7/6 731 8122 6/19 T6 731 822

b/A %o 9

Azafenidin 0.1 100 98.1 e8.0 950 S8.7 95.0 95.4 93.1
Azafenidin 0.2 98.0 991 98.1 983 96.2 912 97.5 987
Dimethenamid 1 96.3 92.5 85.0 84.6 972 96.2 96.7 90.6
Ethofumesate 1 T2 572 733 3538 80.0 82.5 86.7 85.0
Ethofumesate 2 86.9 76.6 82.5 62.5 51.9 $6.2 95.4 $5.0
Flua® + Isox 0.25+0.75 97.0 99.1 96.2 96.2 97.5 92.5 99.2 96.9
Flua® + Sulfen .25+ 0,123 96.9 97.8 96.2 95.8 95.0 95.0 94.2 92.5
Flumioxazin 0.0625 99.1 994 97.8 96.7 83.2 81.2 87.1 85.0
Flumioxazin 0.0925 99.0 99.6 99.6 96.2 92.5 96.25 95.0 91.2
Isoxaben 0.75 96.5 98.0 95.4 92.9 86.2 90.0 86.7 787
Oxyfluorfen 0.2 99.0 994 94.8 92.5 97.5 887 90.4 962
Sulfentrazone 0.125 94.5 95.6 96.7 90.0 782 72.5 779 68.7
Sulfentrazone 0.25 95.5 975 94.6 95.8 912 90.0 0.8 65.7
Thiazopyr 0.5 98.7 98.4 962 95.0 587 96.2 100 100
Signiﬁmcec k& E3 3 3 b2 2 3 E = 23 ns ns % 233
15D 24 4.4 3.0 4.9 - - 56 76

*Expressed as percent control compared 1o the weedy check plots
® Flua = fluamide, Isox = isoxaben, Sulfen = sulfentrazone.
¢ ®# #3% = sipnificance at P<0.01, 0.001, respectively

Table 4. Strawberry plant vigor evaluated 7/18/00.

Treatment Rate Number leaves per plant Number runners per plant - Plant size
bai/A cm
Azafenidin 0.1 9.21 3.07 502.98
Azafenidin 0.2 10.25 3.21 557.60
Dimethenamid 1 9.10 3.18 5475
Ethofumesate 1 272 339 634.99
Ethofumesate 2 10.39 3.53 621.16
Flua® + Isox .25+ 0.75 864 332 483.3%
Flua® + Sulf 0.25+0.125 9.57 3.46 573.80
Flumioxazin 0.0625 243 3.07 494.50
Flumioxazin 0.0925 8.11 2.86 467.44
Isoxaben 0.75 9.96 3.10 55230
Oxyflucrfen 0.2 9.08 2.93 518.63
Sulfentrazone 0.125 8.36 2.89 571.29
Sulfentrazone 0.25 9.36 3.03 500.89
Thiazopyr 0.5 9.18 361 515.57
Hd-weed comb 961 2.89 659.78
Weedy control 993 296 571.03
Significance a5 ns ns

* Flua=fluamide, Isox=isoxaben, Sulfen=sulfentrazone. -Hand-weeded control.

2. Fall Timing Trial. This planting was also established on raised beds at NWREC on May 22, 2000 and

will be used to evaluate herbicide treatments made in the fall. Plots four rows wide and 25 feet long were arranged
in a randomized complete block design with four replications. Napropamide at 4 Ib ai/A was applied to all plots
immediately after planting, followed by one inch of irrigation. Herbicide treatments were made on October 4, 2000
and followed by one inch of irrigation. Treatments included: azafenidin (0.2 Ib/A); dimethenamid (1.25 b/A);
ethofumesate (2 Ib/A); flumioxazin (0.0625 1b/A); isoxaben(l 1b/A); sulfentrazone (0.25 Ib/A); and simazine

(1 Ib/A) + napropamide (2 Ib/A).

As of late October weed control was good, with the exception of some annual bluegrass in the isoxaben and
sulfentrazone plots. Azafenidin and flumioxazin treated plants exhibited some red discoloration on leaves and
considerable burn of young runner plants. Simazine + napropamide and dimethenamid-treated plants showed very
little red spotting on leaves and no runner plant damage. Weed control and strawberry plant vigor will be gvaluated
again in the winter and during the next growing season.
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Herbicides for weed control in table beets grown for seed. Timothy W. Miller and Carl R. Libbey. Washington
State University, Mount Vernon, WA 98273, Several herbicides were tested for efficacy and crop safety to table
beets grown for seed in 2000 at the WSU Mount Vernon Research and Extension Unit. The first study evaluated
efficacy and crop safety of new and currently-registered herbicides. The second study screened several herbicides
not previously tested for use in table beets. Weed species in all plots included henbit, common chickweed, common
groundsel, shepherd’s-purse, Powell amaranth, common lambsquarters, prostrate knotweed, and pale smartweed.

Plots measured 7 by 20 ft and table beet stecklings were planted April 21 (two rows/plot). Preplant incorporated
(PPI), preemergence (PRE), and postemergence (POST) herbicides were applied April 21, May 1, and June 1,
respectively. All herbicide treatments were applied using a tractor-mounted sprayer delivering 29.7 gpa at 15 psi
(Tables | and 2). Weed control and beet injury were estimated June 9 and August 2. On October 4, plants in each
plot were counted and three representative plants were cut. These were dried in the greenhouse and the seed
threshed November 6. The experimental design for both trials was a randomized complete block with four
replicates. A general linear models procedure was used to analyze the data. Means were separated using Fisher’s
Protected LSD.

Table 1. Application data, herbicide irial,

Date: 3:30 p.m., April 21, 2000 9:00 a.m., May 1, 2000 6:15 am., June 2, 2000
Type: Broadcast, preplant incorporated Broadcast, preemergence Broadcast, postemergence
Crop stage: — — Early bolting

Weed stage: e A few seedlings, < V2 in. 2to4im.

Cloud cover: 100%, overcast 100%, overcast 160% , overcast

Winds: 2 10 5 mph from N 3to 7 mph from S 3to5mphfrom$S

Alr temp.: 13C 9C 12C

Soil temp (4"): 12C 5C 13C

Relative humidity:  87% 4% 97%

Comments: No dew; soil damp Dew; soil wet Dew; sotl wet

Table 2. Application data, new herbicide screen.

Date: 12:30 p.m., June 1, 2000 10:45 am., June 1, 2000
Type: Broadcast, preemergence Broadcast, postemergence
Crop stage: - 6 in. 1o early bolting
Weed stage: A few seedlings, < % in. 1t02in.
Cloud cover: 80% 10%

Winds: 2 to 7 mph from § 6 1o 7 mph from NE
Airtemp.: 13C 17C

Soil temp (@"): 5C 13¢C

Relative humidity: 82% 83%

Comments: No dew; soil wet No dew; soil wet
Results.

Herbicide trial. No treatment caused visible foliar injury (data not shown). Seven treatments were still providing
>85% weed control by August 2 (Table 3): ethofumesate (PRE) followed by pyrazon (POST), S-metolachlor (PRE)
followed by phenmedipham/desmedipham, phenmedipham/desmedipham/ethofumesate, or pyrazon (POST),
dimethenamid (PRE) followed by pyrazon (POST), or pyrazon at 3.7 Ibs/a (POST) followed by
phenmedipham/desmedipham/ethofumesate or dimethenamid (POST).

New herbicide screen. Most herbicides caused severe injury to developing foliage, with the exception of thiazopyr
and sulfentrazone applied PRE (Table 4). These treatments initially resulted in excellent weed control, but control
had dropped to 75 and 69% by August 2. Additional testing of these products at lower rates in tank mixtures with

other products is warranted based on these data.

No treatraent in either trial significantly reduced stand counts or seed yield from handweeded table beets {data not
shown).
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Table 3. Weed control from several herbicide combinations used in table beet seed.

Weed contyol
Treatment® Timing® Rate 6/9 8/2
Ib/a s Y
cycloate + dimethenamid PPI+PRE . 2+1 88 60
cycloate + clopyralid + wriflusulfuron PPI +POST + POST 3+0.094 +0.0156 53 36
cycloate + pyrazon PPI+POST 3+15 68 76
S-metolachlor + ethofumesate PRE 1+1 93 79
S-metolachlor + dimethenamid PRE i+1 91 81
ethofumesate + dimethenamid PRE 1+1 96 72
ethofumesate + triflusuifuron PRE + POST 1.5+ 0.0156 81 56
ethofumesate + clopyralid + triflusulfuron PRE + POST + POST 1.5+0.094 +0.0156 85 80
ethofumesate + pyrazon PRE +POST 1.5+15 85 50
S-metolachlor + phen/des PRE +POST 1.5+05 94 85
S-metolachlor + phen/des/etho PRE +POST 1.5+03 96 93
S-metolachlor + pyrazon PRE + POST 1L5+15 86 88
dimethenamid + pyrazon PRE+POST 1+1.5 91 90
pyrazon + phen/des PRE + POST 2.35+05 92 79
pyrazon + phen/des/etho PRE + POST 2.5+05 97 90
pyrazon + dimethenamid PRE + POST 25+1 91 0
pyrazon + dimethenamid PRE + POST 1.5+1 55 44
phen/des + dimethenamid POST 05+1 0 71
phen/des/etho + dimethenamnid POST 05+1 0 51
pyrazon + triflusulfuron POST 1.5+ 0.0156 0 68
dimethenamid + pyrazon POST I+1.5 [ 68
handweeded check - - 100 100
weedy check — — 0 0
L8Dg4s - e g 25

*Triflusulfuron treatments applied with nonionic surfactant (0.25% , v/v}; phen/des = phenmedipham + desmediphany;
phen/des/etho = phenmedipham + desmedipham + ethofumesate.
PPI = preplant incorporated; PRE = preemergence; POST = postemergence.

Table 4. Weed control from several new herbicides used in table beet seed.

Crop Weed control Crop

Treatment® Timing® Rate injury 6/9 8/2 density

Ib/a % Y% pl/plot
azafenidin PRE 0.2 43 96 93 9
thiazopyr PRE 0.5 18 99 75 8
sulfentrazone PRE 0.25 13 79 69 9
isoxaflutole PRE 0.094 80 99 78 7
chloransulam PRE 0.032 53 98 94 4
flumetsulam PRE 0.055 44 98 97 3
thiazopyr POST 0.5 20 8 18 8
sulfentrazone POST 0.25 93 92 74 6
flumiclorac POST 0.04 68 26 13 7
fomesafen POST 0.375 58 33 71 7
weedy check e B 0 0 13 8
LSDy s e — 25 13 27 ns

*fumiclorac treatment applied with crop oil concentraie (1 pt/a).
*PRE = preemergence; POST = postemergence.
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Screening of low-rate herbicides for vegetable crop tolerance and weed control. R. Edward Peachey and Carol
Mallory Smith (Horticulture and Crop Science Departments, Oregon State University, Corvallis, OR 97331). The
objective of this study was to identify potential new low-rate herbicides for vegetable crops. Vegetable crops were
planted on July 135 on 30 inch rows with a Gaspardo precision or John Deere Max-emerge planter in 250 by 5 fi
plots with three replications. Crops and varieties included: snap beans (OR91G), broccoli (Emperor), cauliflower
{Snowman), cabbage (Market victor), carrots (Prospector), red beets (Detroit Dark Red), sweet corn (Golden
Jubilee), processing squash Cucurbita maxima (Golden Delicious) and cucumbers (Pioneer). Domestic red millet
was seeded in one row. Herbicides were applied perpendicular to the crop rows in a strip-plot design. Herbicides
were applied with a backpack sprayer and boom with 5-8003 flat fan nozzles spaced 20 in apart. Each split-plot was
5 by 10 fi. Preemergence herbicides (PES) were applied on July 18 at 17 gpa with air temperature at 62 F, 85 % RH,
100% cloud cover, and no wind. Postemergence herbicides were applied on August 4 when crops were 1-3 leafat 17
gpa, air temperature 66 F, 80 % RH, clear skies and no wind. Crop oil concentrate (0.5%) was added to all
postemergence applications. Crop emergence, growth, and herbicide injury, and weed control ratings were visually
estimated on August 17.

Preemergence Powell amaranth and nightshade control was excellent with imazapic, flumioxazin, and ZA1296.
MKH 6361 controlled Powell amaranth but had no effect on nightshade. Flufenpyr-ethyl had no soil activity.
Flumioxazin also controlled Powell amaranth and nightshade when applied postemergence. Bensulfuron methyl and
s-dimethenamid did not control weeds postemergence. BAS 620 controlled domestic red millet.

Of the herbicides with acceptable preemergence weed control, only imazpic on snap beans, MKH 6562 on cabbage,
and fhrmioxazin on sweet comn had acceptable injury levels. Postemergence herbicides with acceptable weed control
and crop safety included MKH 6562 on carrots, flufenpyr-ethyl on beans, carrots, and sweet corn, fluthiacet-methyl
on snap beans, carrots, and sweet corn, and BAS 662 on sweet corn

Table 1. Herbicide rate, timing and weed control ratings in vegetable screening trial.

Herbicide Timing Rate Weed control
Powell Nightshade Millet
amaranth
_ /A g

Bensuifuron PES 0.017 0 0 7
Flufenpyr-ethyl PES 0.009 0 4] 4]
Flumioxazin PES 0.095 100 93 0
Imazapic PES 0.062 100 100 37
MKH 6561 PES 0.027 100 0 4]
MKH 6562 PES 0.027 100 40 23
ZA1296 PES 0.094 100 98 7
BAS 620 POST 0.1 0 0 93
BAS 662 POST 0.088 97 90 20
Bensulfuron POST 0.017 0 0 0
Flufenpyr-ethyl POST 0.008 90 88 3
Flumioxazin POST 0.085 100 100 47
Fluthiacet-methyl POST 0.006 923 83 7
Fluthiacet-methyl + sethoxydim POST 0.006 97 87 72
Imazapic POST 0.048 100 98 93
MKH 6561 POST 0.027 97 77 23
MKH 6362 POST 0.013 98 83 27
Pyribenzoxium POST 0.07 97 97 S0
S-dimethenamid POST 0.563 Q 0 o
ZAl1296 POST 0.045 100 100 30
Check - 0 0 4] 0
FPLSDg s 6 13 16
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Table 2. Effect of herbicides on vegetable crop emergence (E), growth (GR), and herbicide injury symptoms (P).

Herbicide Timing  Snap beans Broceoli Cauliflower Cabbage Carrot Beets Sweet corn Cucumbers Processing
E* GR® P E GR P E GR P E GR P E GR P E GR P E GR P E GR P E SQ(‘;?;h P
Bensulfuron PRE 100 © l 166 0 0 93 0 0 160 0 0 1060 0 g 00 ¢ 0 100 3 0 55 0 0 83 20 0
Flufenpyr-ethyl PRE 100 ¢ 0O e 0 ¢ 66 0 0 60 0 ¢ w0 0 9 e 0 ¢ 100 0 0 160 0 0 160 0 0
Flumioxazin PRE 8 43 | ¢ 100 - 0 100 - 100 - 16 57 ¢ 0 100 - 90 0 0 ' ¢ 160 - 40 33 1
Imazapic PRE 97 23 1 6 100 - g 100 - 67 0 33 W - 0 100 - 2 10 - 5 100 103 93 27 |
MKH 6561 PRE 106 33 2 o 1006 - 0 97 9 100 - 106 0 0 0 100 - 0 100 - 16 50 0 100 47 1
MKH 6562 PRE 100 80 9 33 50 ¢ 30 60 3 100 17 0 10 7 0 2 97 ¢ e - 56 0 700070 1
ZA1296 PRE 77 67 1 g 100 - 0 10 - g 100 - 7 67 0 0 100 - 160 0 0 1066 - 17 77 1
BAS 620 POST 160 06 O 160 0 i 166 ¢ ¢ 100 ¢ 0 100 ¢ 9 1o 7 0 67 93 9 0w 0 o 100 13 0
BAS 662 POST 100 80 10 106 57 1 100 63 9 100 47 100 17 1 100 37 16 100 3 1 160 50 6 100 50 10
Bensulfuron POST 100 67 9 67 97 - 160 93 8 100 80 10 67 353 6 100 37 100 §7 3 0 85 4 1o¢ 83 7
Flufenpyreethyl POST 100 10 2 106 30 2 100 47 5§ 100 27 3 106 0 0 100 53 7 100 O i 100 56 3 100 23 3
Flumioxazin POST 100 90 8 100 98 - 100 100 - 100 100 - 7787 2 100 160 - 100 33 3 160 100 - 100 98 10
Flithiacet + seth” POST 100 17 3 100 47 © 46 90 10 100 47 4 106 20 ¢ 100 87 6 160 30 6 65 60 4 83 30 3
Fluthiacet-methyl POST 106 7 2 100 47 1 100 83 4 100 57 106 0 ] 100 72 100 7 2 100 40 4 100 40 4
fmazapic POST 100 67 7 166 93 - 166 9 10 100 100 - 100 100 - 100 1006 - 100 83 10 100 1060 - 100 90 10
MKH 6561 POST 100 63 8 160 97 - 100 95 16 160 90 10 100 53 3 100 80 16 100 97 10 o0 75 9 100 83 10
MKH 6562 POST 100 77 10 100 77 1 100 82 8 100 83 10 100 27 1 100 73 10 100 60 5 160 8 8 100 53 7
Pyribenzoxium POST 100 90 10 [o0 100 - 160 100 - 100 100 - 106 93 19 100 100 - 100 93 10 100 60 9 100 92 10
§-dimethenamid POST 160 6 O 060 0 0 67 0 0 106 0 0 106 33 ¢ 100 13 0 106 23 3 160 15 0 00 0 ¢
ZA1296 POST 100 67 10 166 s0 O 80 90 160 100 100 - 67 97 10 100 100 - 100 7 0 160 95 10 106 77 10
FPLED®® 16 3 2 20 20 1 31 2 3 0 26 2 34 36 3 1 22 3 18 25 4 43 44 3 25 35 3

* Emergence (E): estimated percent emergence compared to untreated check.
¥ Growth reduction (GR): estimated percent growth reduction caused by herbicide.
¢ Phytotoxicity (P): severity of herbicide injury symptoms; U=none, 10 = severe. Phytotoxicity ratings are not presented for treatments that killed the crop.

¢ Fluthiacet + seth = fluthiacet methyl -+ sethoxydim.



Screening of low rate pre- and postemergence herbicides in vegetable crops. Steven A. Fennimore and Grant
Manning. (Department of Vegetable Crops and Weed Science, University of California-Davis, Salinas, CA, 93905).
All indications are that pesticide use cancellations, as a result of the Food Quality Protection Act, will have major
impacts on weed management programs in vegetables. The objective of this study was to identify new potential
herbicides for vegetable crops. Broccoli ‘Marathon’, carrot ‘Minicor’, iceberg lettuce ‘Sharp Shooter’, romaine
lettuce ‘Green Towers’, yellow onion ‘Takii T-433’, spinach ‘Spinnaker’, and processing tomato ‘Halley 3155 were
screened in the field for tolerance to low-rate herbicides at the University of California/USDA Vegetable Research
Station, Salinas, California. Preemergence (Pre) herbicides and rates tested in 1b/A were: BAS 656 08H at 0.66 and
1.00, S-metolachlor at 0.63 and 0.95, azafenidin at 0.025 and 0.050, quinclorac at 0.14 and 0.25, prometryn at 1.0
and 1.6. Postemergence (Post) herbicides included: S-3153 at 0.018, 0.027 and 0.054, pyrithiobac at 0.014 and
0.027, clopyralid at 0.047 and 0.094, fluroxypyr at 0.024 and 0.047, flumiclorac at 0.03 and 0.04, quinclorac at 0.14
and 0.25 and prometryn at 1.0 and 1.6. Crop oil concentrate was added at 0.63% v/v with S-3153, 1% v/v with
flumiclorac and 1.25% v/v with quinclorac. Non-ionic surfactant was added at 0.25% v/v with pyrithiobac . The
planting date was June 7, 2000. Preemergence treatments were applied June 9. Postemergence treatments were
applied when most crop species were at two to three leaves, on June 29. Phytotoxicity ratings were recorded 33 and
47 days after preemergence treatment (DAT) and at 14 and 28 days after postemergence treatment. Stand counts
were also taken 28 DAT, and crop biomasses (dry weight) were collected 29 DAT. Mean separation was performed
using Fisher’s protected LSD (a=0.05).

Iceberg lettuce was not sufficiently tolerant to any of the herbicides tested (Table 1). Herbicides that were found
acceptable by crop, where rates in Ib/A are identified in parentheses, were: romaine lettuce treated with pyrithiobac
(0.014) and fluroxypyr (0.024 and 0.047); carrot treated with S-3153 (0.018), fluroxypyr (0.024, 0.047) and
postemergence prometryn (1.0, 1.6) (Table 2); onion treated with S-3153 (0.018, 0.027), fluroxypyr (0.024, 0.047),
flumiclorac (0.03, 0.04), pre- and postemergence quinclorac (0.14, 0.25), azafenidin (0.025) and preemergence
quinclorac (0.14, 0.25); processing tomato treated with fluroxypyr (0.024) and S-metolachlor (0.63) (Table 3);
broccoli treated with clopyralid (0.047), fluroxypyr (0.024), pre- and postemergence quinclorac (0.14, 0.25), S-
metolachlor (0.63, 0.95) and azafenidin (0.025); spinach treated with clopyralid (0.047, 0.094), fluroxypyr (0.024),
postemergence quinclorac (0.14, 0.25) and S-metolachlor (0.63) (Table 4). All combinations not previously
mentioned resulted in unacceptable crop injury.
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Table 1. Phytotoxicity, stand count and crop biomass for iceberg and romaine lettuce.

Iceberg Lettuce Romaine Lettuce
Herbicide Stage Rate Phytotoxicity® Stand  Biomass® Phytotoxicity® Stand  Biomass®
bA! - m' gm’” m gm’
S-3153 Post 0.018 6.5 7.8 38 6.2 5.5 58 6.0 11.4
S-3153 Post 0.027 33 33 11.3 26.7 33 2.5 11.3 321
S-3153 Post 0.054 5.8 6.5 43 7.3 6.3 5.8 9.7 129
Pyrithiobac Post 0.014 0.8 30 7.5 30.7 03 2.0 10.0 433
Pyrithiobac Post 0.027 2.3 58 55 199 0.8 5 14.5 34.8
Clopyralid Post 0.047 23 5.0 15.5 19.3 23 4.5 11.5 294
Clopyralid Post 0.094 55 8.5 53 3.1 5.3 85 25 2.6
Fluroxypyr Post 0.024 1.8 28 7.0 325 1.0 1.8 10.0 47.2
Fluroxypyr Post 0.047 1.8 23 17.0 35.8 1.0 08 153 41.3
Flumiclorac Post 0.030 7.3 73 4.0 4.6 8.8 85 1.5 1.5
Flumiclorac Post 0.040 85 83 2.8 2.6 8.5 8.0 3.0 34
Quinclorac Post 0.140 3.0 4.5 9.3 246 25 43 7.5 359
Quinclorac Post 0.250 38 6.5 13.8 13.0 2.5 6.3 13.8 149
Prometryn Post 1.000 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0
Prometryn Post 1.600 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0
BAS 656 08H Pre 0.660 9.8 9.8 0.3 03 10.0 10.0 0.0 0.0
BAS 656 08H Pre 1.000 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0
S-metolachlor Pre 0.630 75 73 53 6.5 8.8 8.5 2.5 25
S-metolachlor Pre 0.950 10.0 9.8 0.0 0.0 10.0 9.8 0.0 0.0
Azafenidin Pre 0.025 7.8 83 1.8 10.2 9.8 10.0 0.0 0.0
Azafenidin Pre 0.050 9.8 9.8 0.5 03 10.0 9.5 0.5 0.1
Quinclorac Pre 0.140 8.0 5.5 43 38 8.5 7.3 2.0 4.7
Quinclorac Pre 0.250 9.5 9.3 1.0 0.1 93 8.8 2.5 03
Prometryn Pre 1.000 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0
Prometryn Pre 1.600 10.0 10.0 0.0 0.0 10.0 10.0 0.0 0.0
Handweeded Check - - 0.0 0.3 ) 4 61.1 0.0 03 7.0 499
Untreated Check - - __ 00 0.0 155 61.0 0.0 0.0 15.8 57.0
LSD (0.05) 1. 2.1 4.2 13.9 1.7 1.9 43 12.6
Days after preemergence treatment 33 47 47 48 33 47 47 48
Days after postemergence treatment 14 28 28 29 14 28 28 29
*Crop phytotoxicity 0 = no injury, 10 = death
*Crop biomass (dry weight)
Table 2. Phytotoxicity, stand count and crop biomass for carrot and onion.
Carrot Onion
Herbicide Stage  Rate Phytotoxicity* Stand  Biomass® _ Phytotoxicity’ Stand  Biomass®
lbA" m' gm’ m* gm’
S-3153 Post 0.018 1.0 1.0 70.0 42.4 0.8 13 14.8 58
S-3153 Post 0.027 0.5 0.8 713 40.6 03 0.0 12.5 6.1
S-3153 Post 0.054 1.8 3.0 56.5 203 3.0 35 123 3.7
Pyrithiobac Post 0.014 43 4.5 59.0 10.2 7.8 9.8 6.0 02
Pyrithiobac Post 0.027 5.0 6.0 59.3 7.8 88 10.0 20 0.0
Clopyralid Post 0.047 1.0 2.5 49.3 27.8 2.0 38 6.5 24
Clopyralid Post 0.094 1.5 35 53.0 18.0 2.0 33 12.0 3.1
Fluroxypyr Post 0.024 0.0 0.8 53.8 42.0 1.0 0.5 15.5 6.1
Fluroxypyr Post 0.047 0.0 0.5 54.0 50.9 0.5 03 9.5 28
Flumiclorac Post 0.030 2.8 25 54.8 19.4 1.8 13 12.3 5.0
Flumiclorac Post 0.040 1.5 2.5 60.5 20.6 1.8 3.0 9.0 3.1
Quinclorac Post 0.140 03 1.0 56.8 329 05 03 14.3 6.4
Quinclorac Post 0.250 2.8 5.5 35.8 6.8 0.5 1.5 11.0 55
Prometryn Post 1.000 0.0 1.0 56.3 443 9.8 10.0 0.0 0.0
Prometryn Post 1.600 0.8 1.8 65.3 44.1 10.0 10.0 0.0 0.0
BAS 656 08H Pre 0.660 23 6.0 38.5 6.6 3.0 38 15.7 33
BAS 656 08H Pre 1.000 T 73 24.5 4.0 55 6.5 10.0 1.8
S-metolachlor Pre 0.630 0.5 1.0 61.5 383 6.0 6.8 4.0 04
S-metolachlor Pre 0.950 0.8 1.3 60.3 38.7 6.3 6.3 43 0.8
Azafenidin Pre 0.025 1.3 20 40.5 337 0.8 0.8 12.8 7.1
Azafenidin Pre 0.050 28 43 30.0 20.4 3.5 53 8.3 1.4
Quinclorac Pre 0.140 8.0 7.3 15.8 25 0.5 33 13.5 82
Quinclorac Pre 0.250 8.8 9.3 43 0.7 1.0 1.3 11.3 53
Prometryn Pre 1.000 0.5 0.8 50.3 372 9.5 7.5 0.5 02
Prometryn Pre 1.600 0.3 1.5 53.8 40.7 10.0 10.0 0.5 0.0
Handweeded Check - - 0.0 0.0 56.0 56.0 0.0 1.0 1.5 5.8
Untreated Check - - 0.0 0.3 59.3 489 0.0 0.0 85 2.5
LSD (0.05) 16 1.6 14.9 13.5 2.1 2.8 4.8 34
Days after preemergence treatment 33 47 47 48 33 47 47 48
Days after postemergence treatment 14 28 28 29 14 28 28 29
*Crop phytotoxicity 0 = no injury, 10 = death
®Crop biomass (dry weight)
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Table 3. Phytotoxicity, stand count and crop biomass for processing tomato and broccoli.

*Crop phytotoxicity 0 = no injury, 10 = death
*Crop biomass (dry weight)
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Processing Tomato Broccoli
Herbicide Stage Rate Phytotoxicity* Stand  Biomass" Phytotoxicity* Stand  Biomass®
lb A-l N m—l gm-l mAI gl.“-l

S-3153 Post 0.018 7.0 85 55 2.1 53 4.0 18.5 62.4
S$-3153 Post 0.027 7.3 7.0 225 20.2 38 35 17.5 107.7
S-3153 Post 0.054 10.0 93 0.0 0.0 6.8 4.8 12.0 17.7
Pyrithiobac Post 0.014 9.3 9.5 43 0.4 7.0 8.0 14.0 102
Pyrithiobac Post 0.027 10.0 10.0 03 0.2 8.0 9.0 13.8 2.5
Clopyralid Post 0.047 33 6.0 27.5 8.9 0.3 0.8 18.8 1514
Clopyralid Post 0.094 5.5 7.5 355 10.8 1.5 23 135 1133
Fluroxypyr Post 0.024 1.3 1.5 56.8 62.3 0.3 0.0 213 161.7
Fluroxypyr Post 0.047 2.5 38 225 16.1 1.0 1.0 17.3 133.0
Flumiclorac Post 0.030 73 73 155 6.2 3.0 1.0 173 1277
Flumiclorac Post 0.040 9.3 9.0 5.0 04 3.5 2.0 18.3 120.3
Quinclorac Post 0.140 35 63 60.5 29.7 03 00 19.5 110.0
Quinclorac Post 0.250 45 8.5 31.0 7.4 0.0 03 208 152.3
Prometryn Post 1.000 100 100 0.0 0.0 8.0 85 6.8 13.1
Prometryn Post 1.600 100 100 0.0 0.0 9.3 95 0.5 0.0
BAS 656 08H Pre 0.660 5.8 6.3 54.8 21.7 5.5 6.3 19.8 19.4
BAS 656 08H Pre 1.000 6.5 3 26.0 6.6 6.0 7.3 14.0 8.0
S-metolachlor Pre 0.630 1.8 2.8 355 45.7 0.8 03 19.5 171.0
S-metolachlor Pre 0.950 3.8 53 19.5 17.2 2.0 1.8 19.8 146.9
Azafenidin Pre 0.025 83 85 7.8 6.3 1.0 0.5 17.0 1515
Azafenidin Pre 0.050 9.8 9.5 05 0.3 5.0 4.8 103 68.9
Quinclorac Pre 0.140 7.0 8.8 41.0 4.8 0.5 23 19.3 180.7
Quinclorac Pre 0.250 7.5 85 35.0 2.1 0.3 0.0 17.0 187.4
Prometryn Pre 1.000 10.0 93 0.0 0.0 10.0 10.0 0.0 0.0
Prometryn Pre 1.600 9.8 9.5 23 20 10.0 10.0 0.0 0.0
Handweeded Check - - 0.0 1.5 345 48.2 0.0 0.0 19.8 183.2

heck - - 0.0 0.0 423 40.3 0.0 0.0 21.8 1547
LSD (0.05) 2.5 2.0 23.0 21.9 1.7 24 6.5 47.0
Days after preemergence treatment 33 47 47 48 33 47 47 48
Days after postemergence treatment 14 28 28 29 14 28 28 29
*Crop phytotoxicity 0 = no injury, 10 = death
®Crop biomass (dry weight)
Table 4. Phytotoxicity, stand count and crop biomass for spinach.

Spmach
Herbicide Stage Rate Phytotoxicity® Stand  Biomass®
Ib A m gm’

$-3153 Post 0.018 5.3 33 62.3 67.0
S-3153 Post 0.027 48 43 718 62.8
S-3153 Post 0.054 78 55 46.3 185
Pyrithiobac Post 0.014 6.3 93 6.7 6.5
Pyrithiobac Post 0.027 7.0 9.8 0.8 05
Clopyralid Post 0.047 1.8 30 80.8 60.5
Clopyralid Post 0.094 0.8 1.8 111.8 87.6
Fluroxypyr Post 0.024 1.0 0.8 122.3 81.7
Fluroxypyr Post 0.047 2.0 2.8 97.3 56.8
Flumiclorac Post 0.030 43 238 93.5 68.5
Flumiclorac Post 0.040 4.0 35 101.5 53.5
Quinclorac Post 0.140 1.0 1.0 122.0 106.2
Quinclorac Post 0.250 0.8 33 91.5 732
Prometryn Post 1.000 83 7.5 22.0 33.1
Prometryn Post 1.600 9.8 9.8 0.5 1.9
BAS 656 08H Pre 0.660 7.0 6.8 102.5 338
BAS 656 08H Pre 1.000 7.0 6.8 748 19.7
S-metolachlor Pre 0.630 0.8 2.0 673 1153
S-metolachlor Pre 0.950 2.3 1.8 73.0 67.6
Azafenidin Pre 0.025 6.0 3.8 37.8 449
Azafenidin Pre 0.050 85 7.5 40 6.7
Quinclorac Pre 0.140 38 6.5 84.0 723
Quinclorac Pre 0.250 5.8 6.8 57.3 438
Prometryn Pre 1.000 9.8 9.5 0.3 0.1
Prometryn Pre 1.600 9.5 9.5 1.8 1.8
Handweeded Check - - 0.0 1.0 106.3 83.0
Untreated Check - - 0.0 0.0 69.5 72.9
LSD (0.05) 1.9 2.7 337 44.6
Days after preemergence treatment 33 47 47 48
Days after postemergence treatment 14 28 28 29




PROJECT 3: WEEDS OF AGRONOMIC CROPS

Bob Stougaard, Chair
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Broadleaf weed control in spring-seeded alfalfa. Richard N. Arnold and D. Smeal. (New Mexico State University
Agricultural Science Center, Farmingion, NM 87499 Research plots were established on May 17, 2000 at the
Agricultural Science Center, Farmington, New Mexico to evaluate the response of spring-seeded alfalfa (var.
Legend) and annual broadleaf weeds 1o postemergence application of AC 299-263 and imazethapyr applied alone or
i combination. Soil type was a Wall sandy loam with a pH of 7.8 and an organic matter content of less than 1%.
The experimental design was a randomized complete block with three replications. Individual plots were 10 by 30 ft
in size. Treatments were applied with a compressed air backpack sprayer calibrated to deliver 30 gal/A at 30 psi.
Treatments were applied on June 12 when alfalfa was in the second trifoliolate leaf stage and weeds were small.
Black nightshade, redroot and prostrate pigweed, and comron lambsquarters infestations were heavy and Russian
thistle infestations were light throughout the experimental area. Plots were evaluated on July 12. Alfalfa was
harvested on August 1, using a self-propelled Almaco plot harvester.

No crop injury was observed in any of the treatments. Bromoxynil applied at 0.25 1b/A gave poor control of redroot
and prostrate pigweed. Russian thistle control was good to excellent with all treatments except Imazamox and
imazethapyr applied at 0.032 and 0.047 It/A and the check. Common lambsquarters and black nightshade control
were good to excellent with all treatments except the check. The weedy check had significantly higher vields as
compared to herbicide treatments. This is possibly attributed to the high weed content when harvested.

Table. Broadieaf weed control in spring-seeded alfalfa.

Treatments Rate Weed Control Alfalia
SOLNI AMARE AMABL SASKR CHEAL yield
A % VA
Imazamox® 0.032 100 100 100 70 89 2.0
Imazamox® 0.04 100 100 100 92 o4 1.9
Imazamox® 0.047 100 100 100 97 9% 2.0
Imazamox® 0.032 100 100 100 95 100 18
Imazamox® 0.04 106 100 100 100 100 1.9
Imazamox”® 0.047 100 100 100 95 99 20
Imazethapyr® 0047 100 100 100 70 83 22
Imazethapyr + 0.047+0.094 100 100 100 85 98 1.9
clethodim®
Imazethapyr® 0.064 100 100 100 92 95 2.1
Imazethapyr + 0.064+0.094 100 100 100 98 98 1.9
clethodim”
Imazamox + 0.032+0.094 100 100 100 33 98 2.0
clethodim®
Imazamox + 0.032+0.19 100 100 100 95 100 1.9
sethoxydim®
Imazethapyr + 0.04740.19 100 100 100 98 84 2.1
sethoxydim®
Imazethapyr + 0.064+0.19 100 160 100 95 93 22
sethoxydim®
Bromoxynil® 025 100 40 65 100 95 26
Weedy check 0 0 ] 0 0 37
LSD 0.05 1 12 3 6 7 0.8

* Treatments were applied with X-77 surfactant and 32-0-0 at 0.25% and 1.0% v/v.
® Treatments were applied with MSO and 32-0-0 at 1.0% viv.
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Rotational crop response to simulated postemergence application of clopyralid to sugarbeets. Jobhn Roncoroni and
Robert Norris (Weed Science Program, Vegetable Crops Department, University of California, Davis, CA 95616).
Clopyralid is used for postemergence control of several weeds in sugarbeets. The herbicide can persist in the soil
following the harvest of the sugarbeets. This trial evaluated impact of clopyralid residues in the soil on crops that
are typically grown in rotation in California following sugarbeet harvest. The trial was established at the University
of California research farm at Davis. Clopyralid was applied as a 10 inch wide band along each bed at 2.0 , 4.0 and
8.0 0z/A on June 30, 1999 to 20 ft wide (eight 30 inch center beds) by 50 feet long plots replicated four times. The
soil type is a Yolo fine sandy loam. The field was then maintained as a simulated sugarbest field to derive the ‘worst
case’ scenario. No actual beets were planted to the field but it was irrigated on a typical 2-week schedule.
Glyphosate was used to control weeds that germinated. The field was disked in a direction along the beds only on
October 6. Thirty-inch beds were made on October 15. Alfalfa (cv. CUF 011) and lettuce (cv Parria Island Cos)
were planted using a pull behind sled fitted with Planet Jr. planters on October 22, 1999. Irrigation was applied by
sprinkler. A visual rating of percent germination was taken on November 22. Plants were counted on December
20,1999. In April 2000 the plots were rotovated lengthways, and bedded up for 30 inch center beds. The plots were
planted to 2 rows each of cantaloupe (cv. Hybrid Challenger), tomato (cv. Hybrid La Rossa) and lettuce (¢v Parria
Island Cos) on June 6, 2000. Plant vigor and stand were assessed on August 9, 2000.

Lettuce and alfalfa planted in the fall approximately 5 months after the applications of clopyralid were severely
damaged by the herbicide. The impact of the herbicide was evident at all rates evaluated, and increased with
increasing rate. Alfalfa was particularly sensitive to the herbicide. Lettuce, tomatoes and cantaloupes planted in the
spring approximately 12 months after the clopyralid application did not show any visible injury. There was no
consistent affect of the herbicide on the stand of tomato or cantaloupe. There was a trend for decrease in lettuce
stand (linear regression on treatment means significant at P = 0.028, R? = 0.94). Plant-back restrictions following
use of clopyralid in sugarbeets should be observed.

Table. Rotational crop response to simulated postemergence application of clopyralid to sugarbeets.

Clopyralid Lettuce Alfalfa Lettuce  Cantaloupe Tomato
Cover Stand Cover Stand Stand Stand Stand
11/22/99 12/20/99 11/22/99 12/20/99 8/9/00 8/9/00 8/9/00
{0z/A) (%) (plants/3 m) (%) (plants/3 m}) e (plants/ 16 m) —~———————
Untreated 92.3%3.0 50.546.5 66.3£12.8  20.0£1.5 38.5+16.5 59.8+£20.6 57.5%5.7
2 70.0+8.9 40.5+£8.7 5.5%1.7 3.6£2.4 36.0:4.1 27.5%52 78.8+20.4
4 58.8x17.1 24.546.6 5.543.3 1.3x1.3 345494  40.0+16.6 1168148
8 30.0£21.7 12.9z11.1 3.8+3.8 0.020.0 29.8:93  43.0£228 83.5424.6

All data are means of 4 replications + standard error.
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Broadleaf weed control in established Kentucky bluegrass. Jerry Swensen and Donn Thill. (Plant Science Division,
University of Idaho, Moscow, ID 83844-2339) Experimental plots were established in one year old ‘Marquis’
Kentucky bluegrass near Rockford, Washington, to evaluate broadleaf weed control and crop injury with
prosulfuron alone and in combination with 2,4-D, in comparison with tribenuron methyl. The experimental design
was a randomized complete block with three replications. Herbicides were applied March 25, 2000, when rosettes
of mayweed chamomile and fiddleneck tarweed were 2 inches in diameter. All herbicides were applied with a CO,
pressurized backpack sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph. Environmental conditions at the
time of application were as follows; air temperature 50 F, relative humidity 73%, wind 0 to 3 mph, sky cloudy, and
soil temperature 45 F at 4 inches. Crop injury and control of mayweed chamomile and fiddleneck tarweed were
evaluated 53 and 97 days after treatment.

No herbicide treatments injured Kentucky bluegrass (data not shown). Control of mayweed chamomile ranged from
57 to 100% 53 DAT (Table). Prosulfuron at 0.0088 Ib/A and tribenuron methyl at both rates controlled mayweed
chamomile significantly less than higher rates of prosulfuron or prosulfuron plus 2,4-D amine (Table). At 53 DAT,
fiddleneck tarweed control ranged from 83 to 100%. The lowest rates of prosulfuron and tribenuron methyl'
controlled fiddleneck tarweed significantly less than other treatments. By 97 DAT, mayweed chamomile and
fiddleneck tarweed control ranged from 43 to 100%. Excellent control of nayweed chamomile and fiddleneck
tarweed was maintained with prosulfuron applied at 0.0246 Ib/A or greater. Poor mayweed chamomile and
fiddleneck tarweed control was observed in stands treated with tribenuron methyl and prosulfuron at rates below
0.0246 Ib/A.

Kentucky bluegrass seed yield were not measured due to extremne weediness of the site.

Table. Percent control of mayweed chamomile (ANTCO) and fiddleneck tarweed (AMSLY).

53 DAT 97 DAT
Treatment rate ANTCO AMSLY ANTCO AMSLY
ib/A %

Untreated check - - - = <
Prosulfuron + NIS? 0.0088 87 87 67 70
Prosulfuron + NIS 0.0176 97 95 87 77
Prosulfuron + NIS 0.0246 100 97 100 97
Prosulfuron + NIS 0.0353 100 100 100 100
Trnbenuron + NIS 0.0077 57 83 43 47
Tribenuron + NIS 0.0155 77 93 57 63
Prosulfuron + 2,4-D-amine®+ NIS  0.0176 + 0.49 98 97 100 70
Prosulfuron + 2,4-D-amine® + NIS 0.0353+0.49 100 100 100 100
LSDyosy 13 g 43 52

* NIS=90% nonionic surfactant (R-11) added at 0.025% v/v.
® acid equivalent rate for 2,4-D
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Annual grass control in established Kentucky bluegrass with pendimethalin. Jerry Swensen, Traci Rauch, and Donn
Thill. {Plant Science Division, University of Idaho, Moscow, 1D 83844-2339) Experimental plots were established
in ten vear old ‘Newport” Kentucky bluegrass near Gifford, Idaho, to evaluate crop injury and control of annual
grasses with fall applied pendimethalin alone and in combination with fall applied flufenacet and spring applied
oxyflourfen and diuron. The experiment was a randomized complete block design with four replications. All
herbicides were applied with a CO, pressurized backpack sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph
{Table 1). Crop injury and percent cover were evaluated visually on April 19, 2000. Bulbous bluegrass (POABU}
stand density and downy brome (BROTE) control were evaluated visually on May 22, 2000.

Table /. Application information.

September 9, 1999 March 8, 2600

Bluegrass growth stage vegetative, §-2 in. tall vegetative, 2-3 in, 1all
POABU and BROTE growth stage precmergence 2 jeaf

Air temp (F) 72 65

Relative humiditdy (%) 41 60

Wind (mrph) 3 2

Sky (% cloud cover) 25 10

Soil temp 2t 4 in. (F) 60 52

No herbicide treatments injured Kentucky bluegrass {data not shown) which ranged in percent cover from 76 to
81% (Table 2). Bulbous bluegrass cover ranged from 7 to 15 %, and was not affected by herbicide treatment. No
treatment controlled downy brome. Kentucky bluegrass seed yield ranged from 170 to 209 Ib/A, and did not differ
with herbicide treatment.

Table 2. Percent cover of Kentucky bluegrass and bulbous bluegrass (POABU), percent control of downy brome (BROTE),and bluegrass seed
yields following application of four herbicide treatments. i

Application Kentucky
Treatment Rate timing Kentucky bluegrass POABU BROTE controt  bluegrass yield
/A e Y5 COVET % Pl |1

Untreated check - - 76 14 - 170
Pendimethalin 2.06 Fall 81 13 3 209
Pendimethalin 2.89 Fall 76 15 1 166
Pendimethalin + 206 Fall 80 8 1 159

flufenacet 0.425 Fall
Pendimethalin + 2.06 Spring 81 7 2 176

oxyflourfen + 0.062 Spring

diunon 1.20 Spring
LSDns NS NS NS NS
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Imazapic for turf growth reduction in Kentucky bluegrass. Jerry Swensen, Janice Reed, and Donn Thill. (Plant
Science Division, University of Idaho, Moscow, ID 83844-2339) Two studies, one with 8 and another with 16

Kentcky bluegrass vareties, were established under dryland conditions near Moscow, Idaho, to evaluate reduced
turf growth with a single spring application of imazapic. The 8 and 16 variety studies were spring seeded in 1997,
and 1992, respectively. Main plots were varieties; and subplots were imzazapic treated, or untreated check. On
April 27, 2000, canopy height of each variety in both studies was measured, after which plots were mowed to a
uniform height of 2 inches (Tables 1 and 3). Imazapic was applied at 0.06 Ib ai/A on May 11, 2000, using a tractor-
mounted sprayer calibrated to deliver 30 gpa at 40 psi and 5 mph. Environmental conditions at application were as
follows: air ternperature 52 F, relative humidity 70%, wind 3 mph, cloud cover 90%, and soil temperature 52 F at 4
inches. Canopy height in the 8 and 16 variety studies was measured May 23 and 24, 2000, 26 and 27 days after
mowing (DAM)}, respectively, and again June 16, 2000, 50 DAM. Afier the last height measurement the plots were
again mowed to a uniform height of 2 inches, and the clippings collected, dried and weighed.

In the 8 variety study, canopy height 26 and 50 DAM varied with variety (Table 1). Regrowth in varieties Caliber
and Award was less than Blue Chip, South Dakota, and Odyssey. Weight of regrowth collected 50 DAM was
greatest in Odyssey and least in Caliber. Imazapic reduced canopy height and regrowth weight 19% and 46%,
respectively, 50 DAM (Table 2).

In the 16 variety study, canopy height 27 and 50 DAM varied with variety (Table 3). Regrowth was least in
varieties Ram I, Baron, Glade, Cheri, and Midnight, while the greatest regrowth was in varieties Argyle, Kenblue,
Hunssville, South Dakota, Wabash, and Adelphi. Weight of regrowth was lowest in Midnight, Glade, and Cheri.
By 50 DAM, imazapic had reduced canopy height and regrowth weight by 32% and 69%, respectively.

Table 1. Canopy height of eight Kentucky bluegrass varietics prior 1o mowing (FTM) and 26 and 50 days after mowing {DAM), and dry weight
of regrowth 50 DAM. Values are means of treated and untreated plots.

Canopy height Regrowth weight

Variety PTM 26 DAM 50 DAM 50 DAM

inches ib/A
Award 35 3.7 4.2 424
Blue Chip 7.5 4.7 6.0 418
Caliber 28 3.0 42 384
Classic 36 37 5.1 675
NuBlue 4.8 4.4 50 538
Odyssey 4.1 4.4 59 791
Palouse 2.8 3.6 4.7 348
South Daketa 6.9 5.1 59 444
LSDgos 1.4 0.6 12 361

Table 2. Effects of imazapic on Kentucky bluegrass canopy height 26 and 30 days after mowing (DAM), and regrowth weight 50 DAM.
Values are means of eight varieties.

Canopy height Regrowth weight
Treatment 26 DAM 50 DAM 50 DAM
inches /A
Untreated check 4.4 57 651
Irnazapic 3.7 4.6 354
LSDwosn 0.3 0.5 145
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Table 3. Canopy height of 16 Kentucky bluegrass varieties prior to mowing (PTM), and 27 and 50 days after mowing (DAM), and dry weight of
regrowth measured 50 DAM. Values are means of reated and untreated plots.

Canopy height Regrowth weight

Vanety PTM 27 DAM 50 DAM 50 DAM

- inches A
Adelphi 2.7 4.7 6.2 590
Argyle 4.3 7.1 7.2 736
Baron 27 59 4.8 471
Cheri 26 38 4.6 256
Eclipse 2.7 4.3 57 437
Glade 2.3 33 4.7 298
Huntsville 4.6 6.7 6.7 667
Julia 2.6 59 5.6 656
Kenbiue 4.3 6.5 7.1 753
Liberty 26 4.3 52 466
Midnight 23 35 4.1 412
Newport 42 58 &.1 723
Ram [ 2.3 4.7 4.9 538
South Dakota 4.9 69 6.5 691
Suffolk 29 47 5.3 671
Wabash 4.5 59 6.3 654
LSDpnesy 0.6 1.1 11 324

Table 4. Effects of imazapic on Kentucky bluegrass canopy height 27 and 50 days after mowing (DAM), and regrowth weight 50 DAM.
Values are means of 16 varieties.

Canopy height Regrowth weight
Treatment 27 DAM 50 DAM 50 DAM
inches Ib/A
Untreated check 44 53 651
Imazapic 37 4.6 354
1$Dg0s 0.3 0.5 166
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Reduced lodging in established Kentucky bluegrass with trinexapac-ethyl. Jerry Swensen, Janice Reed, and Donn
Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established in four year
old ‘Palouse’ Kentucky bluegrass near Nezperce, Idaho, to evaluate crop injury and reduced lodging with
trinexapac-ethyl, applied at three times and three concentrations. The experiment was a randomized complete block
design with four replications. Treatments were applied May 1, May 12, and May 26, using a CO, pressurized
backpack sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph (Table 1). Crop injury and canopy height were
measured June 2, 2000. Lodging was evaluated visually June 21, 2000. Plots were swathed at maturity and panicle
density and seed yield were determined,

Table {. Application information.

) May 1. 2000 May 12. 2000 May 25, 2000
Bluegrass stage late boot 10% heading 50% heading
Air temp (F) 70 53 62
Relative hurnidity (%) 54 72 74
Wind (mph) 2 ) 2 2
Cloud cover (%) 5 90 95
Soil temp at 4 in. (F) 55 47 52

No treatments injured Kentucky bluegrass (data not shown). Canopy height ranged from 28 to 33 inches and was
greatest in the untreated check (Table 2).  The two highest rates of trinexapac-ethyl reduced canopy height about
12%, while application timing had no effect on canopy height. All treatments reduced lodging of Kentucky
bluegrass 77 to 100% compared to the untreated check. The lowest rate reduced lodging 77 to 88%, while the two
higher rates reduced lodging 95 to 100%. Panicle density ranged from 212 to 372 panicles per square foot, and did
not differ between treatments. Seed vields ranged from 166 10 265 Ib/A, and did not vary significantly among
treatments.

Table 2. Effects of trinexapac-ethyl applied at three dates and three rates, on Kentucky bluegrass canopy height, percent lodging, panicle density
and seed yield.

Application Canopy Panicle Seed

Treatment Rate Timing height Lodging density yield
/A inches % no/ft* /A

Unweated check - - 338 83 372 254
trinexapac-ethyl 0.176 Late boot 320 16 295 265
trinexapac-ethyl 0.353 Late boot 313 1 212 239
trinexapac-ethy! 0.529 Late boot 298 0 304 200
trinexapac-ethyl 0.176 10% head 31.8 10 220 166
trinexapac-ethyl 0.353 10% head 303 1 234 215
trinexapac-ethyl 0.529 10% head 280 ¢ 241 238
trinexapac-ethyl 0.176 50% head 32.5 19 221 240
trinexapac-ethyl 0.353 50% head 303 3 295 211
trinexapac-ethy! 0.529 50% head 295 4 303 177
LSDwos 2.0 12 NS NS
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Weed control in herbicide resistant canola Joan Campbell and Donn Thill. (Department of Plant, Soil, and
Entomological Sciences, University of Idaho, Moscow, ID  83844-2339) Weed control in herbicide resistant canola
was evaluated at the University of Idaho farm near Moscow, Idaho. Three varieties (Hyola, SWRiderR, and DKL
27-20) of glyphosate resistant canola, two varieties (Phoenix and Invigor 2373) of glufosinate resistant canola (Glu-
R), and one variety (46A76) of imidazolinone resistant canola (Imi-R) were seeded in experiment one. Glu-R
Invigor 2373' canola was seeded in experiment two and Imi-R '46A76' canola was seeded in experiment three. All
three experiments were sceded on May 7, 2000. Soil type was a loam with 4.64% organic matter, 39 cmol/kg CEC,
and 4.3 pH. Also, the first experiment was repeated (experiment 4) in an adjacent field, which was evaluated for
volunteer barley control, but the canola seed was not harvested. Treatments were applied with a CO, pressurized
backpack sprayer calibrated to deliver 10 gal/A at 32 psi (Table 1). The Imi-R experiment was sprayed at the canola
3 leaf growth stage on June 6. Canola seed was harvested with a small plot combine from a 4.5by 27 fi area. The
Gly-R experiment was harvested on August 31, and the Glu-R and Imi-R experiments were harvested on September
7.

Table 1. Application data.

Experiment 1,23 4 1,4 2,3 1,2,4
Application date May 5 May 22 June 5 June 6 June 9
Growth stage
Canola PPI PPl 1-2 leaf 3 leaf 5.6 leaf
Common lambsquarters (CHEAL) PFI - 3 leaf 3.6 leaf 4-6 leaf
Wild oat (AVEFA) PPI - 2-3 leaf 2.4 feaf 2-3 inch tall
Mayweed chamomile (ANTCO) PPl - 0.5-1 inch diameter 0.5 inch diameter 1-2 inch diameter
Volunteer barley HHORVX) - PPI 2 leaf - 3 leaf
Air temperature (F) 48 61 80 76 62
Soil temperature (F) 55 70 60 60 80
Relative humidity (%6) 80 55 54 56 64
Wind velocity {mph) 3 West 0 0 1 West 2NW
Cloud cover (%) 100 0 100 990 50

In the first experiment, all glyphosate treatments controlled all weeds (Table 2). Glufosinate controlled common
lambsquarters in both Phoenix’ and 'Invigor 2373'. Wild oat control was 37% with glufosinate in Phoenix’, but only
75% in 'Invigor 2373". Likely, poor control in 'Invigor 2373' was an artifact of inconsistent wild oat population
across the experiment. Volunteer barley control was control was 96% in 'Invigor 2373 and 70% in Phoenix'. Poor
control in 'Phoenix’ was likely due to glvphosate sprayer contamination injury in this experiment. Imazamox did not
control any weed species because spray additives were inadvertently omitted from the treatment. Canola seed yield
did not differ among treatments.

Weed control (CHEAL, AVEFA, ANTCQO) was 100% with all treatments in the Imi-R and Glu-R experiments
(Table 3 and 4). Canola seed yield was low due to shattering and seed yield did not differ among treatments,
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Table 2. Weed controf and seed vield in herbicide resistant canola.

Application Weed controf® Canola
Treatment® Variety growth stage Rate® ANTCO CHEAL AVEFA  HORVX seed vield
canola leaf no, /A Y% % % Y /A

Glyphosate Hyola 5-6 0.375 100 100 100 100 1214
Glyphosate SWRideR 5-6 0.375 100 100 100 100 1269
Glyphosate DKL 27-20 5-6 0.375 100 100 100 100 1583
Glyphosate + Hyola 1-2 0.375 100 100 160 100 1673

glyphosate 56 0.375
Check Hyola - - - - - 1549
Glyphosate + SWRideR 1-2 0.375 100 100 100 100 1592

glyphosate 5-6 0375
Check SWRideR e - - - - 1525
Glyphosate + DKL 27-20 1-2 0.375 100 100 100 100 1597

glyphosaie 5-6 0.375
Check DKL 2720 - - - - - 1638
Glufosinate Phoenix 5-6 0.443 50 100 97 70 1264
Check Phoenix e - o - 1368
Glufosinate Invigor 2373 5-6 0443 100 100 75 86 1486
Check Invigor 2373 L 0 0 0 0 1724
Imazamox 46A76 5-6 0.31 63 13 55 39 1467
Check 46A76 - - - - - 1328
Trifluralin + Hyola 56 Q.75 75 75 100 100 1857

quizalofop + 0.055

Nis 0.25% viv

LSD (0.05) NS 25 24 13 N8

Density (plants/fi™) 2 4 1-2 135

* Glyphosate was applied with Ammonium sulfate (Bronc) at 17 1b/100 gal.
® Glyphosate rate is acid equivalent. Other rates are active ingredient.
®ANTCO, CHEAL, and AVEFA data are from expeniment 1 and HORVX data are from experiment 4,
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Table 3. Glufosinate resistant canola yield.

Table 4. Imidazolinone resistant canola vield.

Treatment Rate Time of application Canola yield Treatment Rate Canola vield
canolz leaf no. /A /A A
Unireated 0 - 8636 Untreated 0 351
Trifluralin 0.75 PPL 648 Imazamox + 0.0313 410
glufosinate® 0.357 56 seed oif COC*+
AMs?
Glufosinate® 0.268 3 618
giufosinate’ 0.268 5-8 Imazamox + 0.0313 396
petroleum COC+
Quizalofop” 0.048 3 540 AMS
glufosinate” 0357 5-6
Imazamox*+ 0.0313 352
Glufosinate® 0.446 5-6 562 nonionic surfactant’ +
AMS
Quizalofop + 0.033 56 524
glufosinate® 0.357 Imazamox® + 0.0313 358
seed oil COC*
Sethoxydim + 0.164 5-6 542
glufosinate® 0.357 imazamox + 0.0313 318
petroleum COC* +
Triffuralin 0.75 PPI 507
quizalofop® 0.048 5-8 Imazamox + 0.0313 485
nomionic surfactant®
Quizalofop® + 0.04% 56 490
clopyralid 0.187 Imazamox + 0.0313 322
AMS
Glufosinate® 0357 3 559
glufosinate’ 0.223 56 Trifturalin 0.75 362
Glufosinate® 0.446 3 575 Trifluralin + 0.75 321
glufosinate® 0223 5-6 quizalofop + 0.055
nonionic surfactant”
Glufosinate® 0.357 3 551
ghufosinate’ 0.268 5-6 Trifturalin 0.75 332
Glufosinate® 0.446 3 588 Imazamox + 0.0313 344
glufosinate” 0.268 56 nonionic surfactant?+
AMS
LSIDX{0.05) NS
* Ammonium sulfate (Bronc) added at 15 (/100 gal LSIX0.05) NS

® Nonionice surfactant (R-11) added at 0.25% wiv
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Interference between yellow mustard or canola with wild oat in the field. Oleg Daugovish and Donald C. Thill.
{Department of Plant, Soil and Entomological Sciences, University of Idaho, Moscow, 1D 83844-2339) Use of

alternative crops is an irnportant tool in non-chemical suppression of wild oat in cereal grain production. An
experiment was conducted near Genesee, Idaho to compare interference between ‘Sunrise’ canola and wild oat with
‘Idagold” yellow mustard and wild oat. The study was an addition series design with all possible weed-crop
combinations of five densities (0, 75, 150, 225 and 300 plants/m?). Plant above-ground biomass, and crop seed
yields and wild oat seed production were determined. The data will be used to develop and compare models that
quantify intra- and interspecific interference for both crops.

In monocultures vellow mustard yielded 30% more than canola and seed yield of both crops was independent from
density. Wild oat had no effect on yellow mustard yield at any density, while canola yield was reduced on average
by 40% for all wild cat/canocla proportions. Wild oat seed production was reduced 64% by canola and 90% by
yellow mustard on average compared to wild oat in monoculture. ‘Wild oat seed production tended to increase with
increasing wild cat density in wild cav/canola proportions. Yellow mustard decreased wild oat seed production
independently from wild oat density. Greater competitive ability of yellow mustard with wild oat compared to
canola also was observed previously in interference experiments in greenhouse.
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Table. Effect of wild oat/canola and wild oat/yellow mustard interference on crop yield and wild oat seed production in the field near Genesee,
1D in 2000,

Weed/crop proportion * Wild oat/canola Wild oat/vellow mustard
Crop yield Wild 0;:{( seed production Crop yield Wild ozt seed production
plants/m?® kg/ha seed/m? kg/ha seed/m?®
0775 511 - 625 -
/150 385 - 691 -
0/225 568 - 697 ' -
0/300 409 - 643 -
75/0 - 51,040 - 57,889
75775 327 16,966 455 3,147
757150 259 10,306 501 3,114
75/225 300 16,650 514 6,011
757300 296 9,808 721 2,800
150/0 - 61,810 - 69,428
150775 283 35,630 524 9,608
1507150 200 29,056 370 4,992
1507225 271 15,008 398 4,742
150/300 186 15,848 574 3,126
22510 - 78,968 - 86,312
225775 205 39,030 573 8,406
225/150 236 36,814 694 5,728
2251225 285 26,664 492 7,202
2257300 314 20,177 689 6,672
300/0 - 80,056 - 75,154
300775 406 32,560 480 22,374
300/150 228 34938 629 . 8,268
300/225 350 24,964 517 10,654
3007300 275 26,180 695 1.528

* Wild oat density always listed first.
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Rates of vellow mustard, canola and wild oat development in greenhouse. Oleg Daugovish and Donald C. Thill.
(Department of Plant, Soil and Entomological Sciences, University of Idaho, Moscow, ID 83844-2339) Use of

alternative crops is an important tool in non-chemical suppression of wild oat in cereal grain production systems. In
a greenhouse interference experiment conducted 1n 1999, yellow mustard var. "Idagold’ reduced above-ground
biomass and panicle production of wild oat 35 and 60%, respectively, while canola var. ‘Sunrise’ had no effect on
wild oat biomass and panicle production. Rapid early development of yellow mustard was suggested to be
responsible for its greater competitive ability with wild oat compared to canola. Thus, a greenhouse experiment was
conducted in 2000 to compare plant height and biomass accumulation by yellow mustard, canola and wild oat over
a 7 week period. Monocultures of yellow mustard, canola and wild oat were grown at 75 plants m™ (16 randomly
spaced plants per 45 by 45 ¢cm, 19 L pots). Heights and above-ground biomass were determined by harvesting four
plants of each species at 1, 3, 4, 5 and 7 weeks after emergence (WAE) from different pots.

Biomass of the three species did not differ at 1 WAE (Table 1). A 66% increase in yellow mustard biomass
accumulation occurred at 3 WAE, while a 37 and 42% increase in wild oat and canola biomass accumulation,
respectively, took place at 4 WAE. At3 WAE, flowering stems of yellow mustard had begun to elongate, while
canola plants were still in a rosette stage, resulting in 39% taller yellow mustard plants compared to canola. Linear
models describing biomass accumulation by the three species were developed: yellow mustard biomass (g) = 1.94
WAE - 3.84, canola biomass (g) = 1.35 WAE - 2.87, and wild oat biomass (g) = 0.92 WAE - 2.03. Exponential
models predicted that the rate of biomass accumulation by yellow mustard was superior to that of wild oat and
marginally greater compared to canola, while the rates were similar between canola and wild oat (Table 2). Yellow
mustard also bad the greatest rate of plant elongation, followed by canola and wild oat (data not shown).

Table 1. Plant height and above-ground biomass of yellow mustard, canola and wild oat in a greenhouse experiment *.

WAE® Plant height Biomass
yellow mustard canola wild oat yellow mustard canola wild oat
cm g

1 6 7 16 0.1 0.1 0.1

3 27 i6 40 0.8 0.3 0.2

4 56 30 57 2.5 1.5 0.9

5 84 48 79 4.0 2.6 14

7 147 102 106 11.8 83 5.8
* All measurements are on per plant basis
® Weeks after emergence

Table 2. Contrasts of coincidence of the regression lines describing plant above-ground biomass accumulation over time for wild oat, yellow
mustard and canola.

Statistic Contrast
yellow mustard vs. canola yellow mustard vs. wild oat canola vs. wild oat
Sums of squares 2.6 84 L7
F-value 3.0 9.6 1.9
Pr>F 0.05 0.0003 0.2
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Evaluation of injury to imidazolinone-tolerant canola seeded into sulfonvlurea-treated soil. Brian M. Jenks, Denise
M. Markle, Gary P. Willoughby, and Kent McKay. (North Central Research Extension Center, North Dakota State

University, Minot, ND 58701) Herbicide treatments were applied May 21, 1999. One year later, imidazolinone-
tolerant canola (46A76) was seeded May 17,2000 at 700,000 pls/A into 6-inch rows under a conventional tillage
system. Individual plots were 10 by 60 ft and replicated three times. Canola was harvested August 22, 2000.

Table. Canola vield one vear after herbicide application.

Canola {2000

Treatment (1999) Rate Yield I Tst Wt
b ai/A /A 1b/bu
Untreated 1637 50.6
Prosulfuron 0.009 1662 50.8
Triasulfuron 0.013 1662 50.7
Triasulfuron & dicamba (Na} 0.074 1601 50.8
Metsulfuron & chlorsulfuron 0.012 1658 50.8
Metsulfuron 0.0038 1812 50.7
LSD NS NS
cv 8 0.3

The plot area was not tilled in fall 1999. We disked the plot area twice in spring 2000 prior to seeding. Imazamox
(0.031 1b) was applied postemergence over the entire plot. The only visible injury was a slight yellowing on one end
of the study which was on a steeper slope. The pH and OM on the slope were 8.2 and 2.4%, respectively. The pH
and OM for the rest of the plot area was 7.7 and 3.0%, respectively. Canola yields in the treated plots were not
significantly different from the untreated.
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Weed control in chickpea. Brian M. Jenks, Denise M. Markle, Gary P. Willoughby, and Kent McKay. (North
Central Research Extension Center, North Dakota State University, Minot, NI 58701) Chickpeas (‘Sanford”) were
planted April 28 into 6-inch rows at 150 Ib/A in a conventional tillage system. Individual plots were 10 by 30 ft
arranged in a RCBD with three replicates. Treatments were applied preplant incorporated (PPI) on April 26,
preemergence (PRE) on May 3, or postemergence (POST) on June 5. PRE and PPI treatments were applied with a
CO, pressurized bicycle sprayer with XR80015 flat fan nozzles delivering 20 gpa at 30 psi. All POST treatments
were applied using XR8001 flat fan nozzles delivering 10 gpa at 40 psi. Pyridate was applied postemergence when
chickpeas were about 5 to 6in tall. The primary weeds present were wild buckwheat, kochia, redroot pigweed, and
yellow foxtail.

Table. Weed control and injury to chickpeas.

Crop Injurv POLCO KCHSC AMARE | SETLU
Treatment’ Rate Crop stand | May 25 Jul 15 Jul 15 Aug 21 Jul 15 Aue 21 Jul 15 Aug 21
b alA pl/m of row Yo % Control

Untreated 5.1 0 0 0 0 0 ] 0 0
PPL
Ethalfluralin 0.75 3.7 3 0 87 57 79 74 100 75
Trifluralin 1 - 5 0 60 68 70 57 98 79
Pendimethalin 1.5 PR i 0 73 80 75 65 94 83
Sulfentrazone®  0.125 53 4 0 42 45 77 80 73 58
Sulfentrazone®  0.25 4.8 3 0 83 78 93 95 85 80
Sulfentrazone® 0.5 4.0 7 2 91 92 99 99 97 83
PRE )
Isoxaftutole 0.047 49 0 0 0 0 98 95 100 80
Isoxaflutole 0.07 5.5 0 0 4] 0 100 99 100 84
Isoxaflutole 0.14 5.0 0 0 0 0 100 99 100 89
Sulfentrazone®  0.125 3.8 0 0 48 53 84 73 83 58
Sulfentrazone®  0.25 4.5 2 0 81 86 100 99 93 72
Sulfentrazone® 0.5 44 5 3 95 92 100 100 99 88
Flumioxazin * 1 34 12 0 28 23 97 a3 98 47
Flumioxazin * 1.3 35 18 3 48 43 92 86 97 72
Flumioxazin * 3 38 47 3 73 62 98 94 100 70
PPIPOST
Handweeded check® 3.7 3 0 95 89 160 100 100 54
Trifluralin/ 0.75/7 e 3 0 75 77 100 96 100 g5

pyridate + 0.94 +

quizalofop + 0.048 +

NIS 025%
LSD 4 2 12 i5 15 20 11 12
(849 39 196 13 17 11 14 7 10

* All sulfentrazone and flumnioxazin treatments were followed by a POST application of quizalofop at 0.048 1b.
» Trifturalin (PPI) and pyridate + NIS (POST) were applied at 0.75 b and 0.94 1b + 0.25% to aid handweeding,

We evaluated chickpea tolerance to several new herbicides as well as weed control with these new products
compared to existing products. Sulfentrazone at .25 1b or higher provided good to excellent control of kochia, wild
buckwheat, and redroot pigweed. Sulfentrazone at 0.125 1b did not provide adequate weed control. Isoxaflutole was
effective on kochia and pigweed, but had no effect on wild buckwheat. Flumioxazin provided good to excellent
kochia and pigweed control, but poor wild buckwheat control. Trifluralin/pyridate provided excellent control of
kochia and pigweed, but only fair control of wild buckwheat. Chickpea yields are not presented due to the
confounding nature of the wild buckwheat pressure and ascochyta that caused severe darnage to the study.
Treatments that did not effectively control wild buckwheat suffered severe or total vield loss as a result of the high
wild buckwheat pressure.
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Weed Control in Chickpeas. Joseph P. Yenish, John D. Toker, and Edward . Scheenstra. (Washington State
University, Pullman, WA 99164-6420). The study was conducted near Pullman, WA to evaluate determine
common lambsquarters controt and crop injury of labeled and nonlabeled herbicides in chickpeas. The study was
designed as a randomized complete block with 4 replications. Application timings included PPL = preplant
incorporated applied 4/29/00, PRE = preemergence applied 5/1/00, and POST = postemergence applied 6/3/00. All
herbicides were applied using a CO, backpack sprayer calibrated to deliver 10 gallons per acre at 35 psi.

Common lambsquarters control was fair to excellent with greatest control with postemergence pyridate, pyridate
plus quizalofop, and the higher rate of isoxaflutole. Postemergence 2,4-DB applications injured chickpeas the
greatest. Chickpea yields were similar regardless of reatment.

Fuble. Common lambsquarters control and chickpea injury and yield.

Common lambsquarters control Chickpea
Injury

Treatrnent Rate Timing 6720100 8/15/00 6/20/00 Yield

% tbs/a
Weedy check ibs/a 0 0 0 2782
Imazethapyr 0.047 PPI i 65 0 2761
Pendimethalin 0.75 PPl 91 74 1 2914
Imazethapyr + pendimethalin -~ 0.047 + 0.63 PPI 90 88 0 2844
Flufenacet + metribuZin 0.4+0.1 PRE 74 65 0 3008
Sulfentrazone 025 PRE 69 &4 ¢ 3216
Sulfentrazone 0.19 PRE 80 1 0 3017
Metribuziun 0.25 PRE C 69 65 0 2879
Chioransulam 0.032 PRE © 65 58 0 2823
V-53482 0.078 PRE 90 76 ¢ 2828
Isoxaflutole 0.06 PRE 88 80 2 2962
Isoxaflutole 0.054 PRE 95 89 0 3145
2.4-DB 0.25 POST 71 58 15 2812
Pyridate 0.94 POST 95 91 1 2893
Pyridate + quizalofop® 0.94 + 0.044 POST 94 91 0 2961
LSD (p=0.05) 25 15 2 ns

“applied with 0.25% v/v nonionic surfactant.
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Broadleaf weed control in field corn with postemergence herbicides. Richard N. Arnold and D. Smeal. (New
Mexico State University Agricultural Science Center, Farmington, NM 87499) Research plots were established on
May 8, 2000 at the Agricultural Science Center, Farmington, New Mexico to evaluate the response of field corn
{var. Pioneer 34K77) and annual broadleaf weeds to postermergence herbicides. Soil type was a Wall sandy loam
with a pH of 7.8 and an organic matter content of less than 1%. The experimental design was a randomized
complete block with three replications. Individual plots were 4, 34 in rows 30 £t long. Field corn was planted with
flexi-planters equipped with disk openers on May 8. Postemergence treatments were applied on June 6 when corn
was in the 4™ leaf stage and weeds were small. Black nightshade, prostrate and redroot pigweed, and common
lambsguarters infestations were heavy and Russian thistle infestations were light throughout the experimental area.
Treatments were evaluated on July 6.

DPX 79406 plus dicamba applied at 0.023 plus 0.25 1b/A had the highest injury level of 3. All treatments except the
check gave good to excellent control of common lambsquarters, black nightshade, redroot and prostrate pigweed.
Russian thistle control was good to excellent with all treatments except DPX 7946 applied alone at 0.023 Ib/A or in
combination with pyridate applied at 0.35 and 0.47 1b/A and the check.

Table. Broadleafweed comrol in field corn with postemergence herbicides.

Treatments™ Rate Crop injury Weed control
CHEAL SOLNI AMARE AMABL SASKR

A Yir Yo
DPX 79406 0.023 0 160 100 100 100 82
DPX 79406 + 0.023+0.45 0 100 100 100 100 90
atrazine
DPX 79406 + 0.023+0.125 3 100 100 100 100 100
dicamba
DPX 79406 + 0.023+0.25 3 100 100 100 100 100
dicamba
DPX 79406 + 0.023+04 0 100 100 100 100 100
dicamba +
atrazine (pm}
DPX 79406 + 0.023+0.8 2 100 100 100 100 100
dicamba +
atrazine {pm)
DPX 79405 + 0.023+0.1 0 100 100 100 100 100
diffufenzopyr
-+ dicamba
(pm)
DPX 79406 + 0.023+02 0 100 100 100 100 100
diffufenzopyr
+dicamba
{pm)
DPX 79406 + 0.023+0.35 0 93 88 91 91 72
pyridate
DPX 79406 + 0.023+0.47 3 100 91 100 100 83
pyridate
Weedy check 0 0 0 0 0 Q
* pm equal packaged mix

* All treatments had MSO added at 1.0% viv.
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Broadieaf weed control in field corn with preemergence herbicides. Richard N. Arnold and D. Smeal. (New
Mexico State University Agricultural Science Center, Farmington, NM 87499) Research plots were established on
May 8, 2000 at the Agricultural Science Center, Farmington, New Mexico to evaluate the response of field corn
(Pioneer 34K77) and annual broadleaf weeds to preemergence herbicides. Soil type was a Wall sandy loam with a
pH of 7.8 and an organic matter content of less than 1%. The experimental design was a randomized complete
block with three replications. Individual plots were 4, 34 in rows 30 ft long. Treatments were applied with a
compressed air backpack sprayer calibrated to deliver 30 gal/A at 30 psi. Field corn was planted with flexi-planters
equipped with disk openers on May 8. Treatments were applied on May 9 and immediately incorporated with 0.75
in of sprinkler applied water. Black nightshade, common lambsquarters, redroot and prostrate pigweed infestation
were heavy and Russian thistle infestation were light throughout the experimental area. Crop injury evaluations
were made on June 6 and weed control evaluations were made on July 6.

Flufenacet plus metribuzin plus isoxaflutole applied at 0.51 and 0.03 Ib/A caused the highest injury of 64. All
treatments except the check gave good to excellent control of common lambsquarters, Russian thistle, prostrate
pigweed, and black nightshade. Redroot pigweed control was good to excellent with all treatments except atrazine
applied at 1.5 Ib/A and the check.

Table. Broadleaf weed control in field corn with preemergence herbicides.

Treatments® Rate Crop injury Weed control
CHEAL SASKR AMARE AMABL SOLNI

IVA Yer Yo

Flufenacet + 0.193 - 100 100 100 97 100
isoxaflutole

(pm)

Flufenacet + 0.193+0.6 6 100 100 97 100 98
isoxafiutole

(pm) +

atrazine

Flufenacet + 029 15 100 100 100 100 100
isoxaflutole

(pm)

Flufenacet + 0.51+0.03 64 100 100 98 100 100
metribuzin

(pm) +

isoxafiutole

Flufenacet + 0.28+0.047 42 100 100 100 100 100
metribuzin

(pm) +

isoxaflutole

Isoxafiutole 0.047
Atrazine 1.5
Weedy check

100 100 96 100 100
100 100 6 93 97

—
(==

* pm equal packaged mix.
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Broadleaf weed control in roundup ready field corn with preemergence herbicides followed by a sequential
treatment of glyphosate, Richard N. Arnold and D. Smeal. (New Mexico State University Agricultural Science
Center, Farmington, NM 87499) Research plots were established on May 9, 2000 at the Agricultural Science
Center, Farmington, New Mexico to evaluate the response of Roundup Ready field corn (var. Dekalb 580RR) and
annual broadleaf weeds to preemergence herbicides followed by a sequential treatment of Roundup. Soil type was a
Wall sandy loam with a pH of 7.8 and an organic matter content less than 1%. The experimental design was a
randomized complete block with three replications. Individual plots were 4, 43 in rows 30 ft long. Treatments were
applied with a compressed air backpack sprayer calibrated to deliver 30 gal/A at 30 psi. Field corn was planted with
flexi-planters equipped with disk openers on May 9. Preemergence treatments were applied on May 9 and
immediately incorporated with 0.75 in of sprinkler applied water. Postemergence treatments were applied on June
6. Common lambsquarters, redroot and prostrate pigweed, and black nightshade infestations were heavy thronghout
the experimental area. Preemergence treatments were evaluated on June 7 before postemergence treatments were
applied. Roundup treatments were evaluated on July 13.

Dimethenamid applied at 4.4 Ib/A gave the highest injury rating of 67. All treatments applied pfeemergence gave
excellent control of broadleaf weeds before Roundup was applied. Roundup applied at 1.0 Ib/A showed no crop

injury.

Table. Broadleaf weed control in Roundup Ready field corn with preemergence berbicides followed by a sequential treattnent of Roundup.

Treatments” Rate Crop Injury Weed control
SOLNI AMARE AMABL CHEAL
Ib/A % %

Acetochlor/ 3510 3 160 100 100 100
ghyphosate

Metolachlor/ 26/10 1 160 100 100 100
glyphosate

Dimethenamid/ 22/1.0 8 160 100 100 100
glyphosate

Acerochlor/ 7.0/1.0 47 100 100 100 100
glyphosate

Metolachlor/ 5210 7 100 100 100 100
ghvphosate

Dimethenamid/ 44/1.0 &7 100 100 100 100
glyphosate

Acetochlor/ 1.75/1.0 0 160 160 100 100
glyphosate

Metolachlor/ 1310 0 100 100 100 100
glyphosate

Dimethenamid/ 1.1/18 0 100 100 100 100
glyphosate

Weedy check 0 0 0 0 0

* Roundup was applied with ammonium sulfate at 2% v/v.
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Annual weed control in Liberty Link® corn. John O. Evans, Brent Beutler, and R.William Mace. (Department of
Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820) Liberty Link® hybrid corn
(Pioneer 34A55) was planted May 1 2, 2000 at the Utah State University Greenville Farm in North Logan, UT to
compare several preemergence herbicides with some new postemergence treatments to control prostrate pigweed in
comn. Individual treatments were applied to 10 by 40 foot plots with a CO, backpack sprayer using flatfan 8002
nozzles providing a 10 foot spray width calibrated to deliver 14 gpa at 39 psi. The soil was a Millville silt loam with
7.5 pH and OM content of less than 2%. Treatments were applied in a randomized block design, with four
replications. Preemergence treatments were applied May 23. Postemergence treatments were applied June 8, when
the corn was in the 4 -5 leaf stage and prostrate pigweed was 2-8 inches tall. Visual evaluations for weed control and
crop injury were completed July 7 and July 28, 2000. Plots were harvested October 9.

There was no evidence of comn injury for either preemergence or postemergence treatments. Preemergence
treatments did not preform as well as postemergence applications against prostrate pigweed. Weather and field
conditions prevented immediate post-planting application of the preemergence herbicides and although seedling
weeds were not visible at treattnent, we suspect some may have germinated but not yet emerged. Metolachlor/atrazine
was the best preemergence treatment while isoxaflutole, flufenacet/isoxaflutole, and thiafluimide/metribuzin/atrazine
provide only marginal control of prostrate pigweed. Postemergence treatments of glufosinate and
rimsulfuron/thifensulfuron were excellent controls for prostrate pigweed and nicoslufuron/rimsulfuron/atrazine
provided good control. Yields were not significantly different among treatments except for the untreated and the
acetochlor treatment which were approximately 3 T/A below the best yielding treatments. (Utah Agricultural
Experiment Station, Logan, UT. 84322-4820)

Table. Annual weed control in Liberty Link® com.

Com Weed Control
Injury Yield AMABL
Treatment timing Rate 77 728 10/9 il 728
Ib ai/A Yo T/IA %
Untreated 0 0 6.2 0 0
Thiafluamide/metribuzin PRE 0.54 0 0 B8 10 55
Thiafluamide/metribuzin/atrazine PRE 1.5 0 0 9.1 35 1
Isoxaflutole PRE 0.059 0 0 87 65 59
Acetochlor PRE 1.75 0 0 73 25 5
Metolachlor/atrazine PRE 23 0 0 10.0 99 92
Flufenacet/isoxaflutole PRE 0.22 0 0 9.2 60 20
Nicosulfuron/rimsulfuron/atrazine POST 0.875 0 0 8.5 45 73
Rimsulfuron/thifensulfuron POST 0.063 0 0 9.5 98 92
Glufosinate POST 037 0 0 10.2 98 93
LSD(0.05) 0 0 1.1 18 20
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Control of common lambsquarters in Roundup Readv® com. John O. Evans, Paul Haderlie, and R.William Mace.
(Department of Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820) Roundup
Ready® corn (DeKalb RR626) was planted May 1 2, 2000 at the Utah State University Greenville Farm in North
Logan, UT to evaluate several preemergence and postemergence herbicides to control common lambsquarters.
Individual treatments were applied to 10 by 40 foot plots with a CO, backpack sprayer using flatfan 8002 nozzles
providing a 10 foot spray width calibrated to deliver 14 gpa at 39 psi. The soil was a Millville silt loam with 7.5 pH
and OM content of less than 2%. Treatments were applied in a randomized block design, with four replications.
Preemergence treatments were applied May 25. Postemergence treatments were applied June 8, when the corn was in
the 4 -5 leaf stage and lambsquarters was 2-8 inches tall. Visual evaluations for weed control and crop injury were
completed July 7 and July 28, 2000. Plots were harvested October 9.

Thiafluamide/metribuzin/atrazine applied preemergent controlled 86 percent of common lambsquarters without corn
injury. Isoxaflutole did not cause injury to corn but failed to provide acceptable lambsquarters control; whereas in
past years it has been an excellent control treatment. All postemergence treatments provided excellent lambsquarters
control except the low rate of ETK 2303. Corn yields correlated well with the level of weed control for the various
treatments where the untreated and the lowest dosage of ETK 2303 were the lowest producers. (Utah Agricultural
Experiment Station, Logan, UT. 84322-4820)

Table. Annual weed control in Roundup Ready® com.

Com Weed Control
Injury Yield CHEAL

Treatment timing Rate 717 7128 10/9 717 7128

Ib/A —Y—— T/A Yo ————-
Untreated 0 0 103 0 0
Thiafluamide/metribuzin/atrazine PRE 1.5 0 0 13.3 75 86
Isoxaflutole PRE 0.059 0 0 11.6 25 19
Glyphosate POST 0.75 0 0 13.4 96 95
Sulfosate POST 0.75 0 0 12.7 94 94
ETK 2303 POST 0.56 0 0 12.7 90 90
ETK 2303 POST 0.19 0 0 10.0 15 10
LSD(0.05) 2 20 22.1
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Preemergence and postemergence control of green foxtail and redroot pigweed in Roundup Readv® comn, John Q.
Evans, Paul Haderlie, and Brent Beutler. (Department of Plants, Soils, and Biometeorology, Utah State University,

Logan, Utah 84322-4820) Roundup Ready® corn (DeKalb RR626) was planted May 1 6, 2000 at the Jeff Gittins
farm in Smithfield, UT to evaluate the effectiveness of controlling annnal weeds with several herbicides. Individual
treatments were applied to 10 by 30 foot plots with a CO, backpack sprayer using flatfan 8002 nozzles providing a
10 foot spray width calibrated to deliver 25 gpa at 39 psi. The soil was a Green Canyon gravelly loam with 7.9 pH
and OM content of less than 2%. Treatments were applied in a randomized block design, with three replications.
Preemergence treatments were applied May 20 without subsequent soil incorporation. Postemergence treatments
were applied June 12 to corn 12 inches tall, redroot pigweed three inches tall, and green foxtail 6 inches tall. Visual
weed control and crop injury evaluations were completed June 21, July 10, and July 28, 2000. Plots were harvested
September 21.

Most preemergence treatments worked poorly at the beginning of the season, but after the first flood irrigation the
redroot pigweed populations were reduced by some treatments to manageable levels. The thiafluamide/metribuzin
treatment was acceptable by the last evaluation date. The green foxtail escaped all preemergence treatments but the
metolachlor/atrazine combination. All postemergent treatments worked well on green foxtail but redroot pigweed
recovered somewhat after mid July when treated with rimsulfuron/thifensulfuron or glyphosate. No observable corn
injury occurred and the yields were not significantly different among treatments.(Utah Agricultaral Experiment
Station, Logan, UT. 84322-4820)

Table. Green foxtail and redroot pigweed control in Roundup Ready® com,

Com Weed Control
Injury Yield SETVI AMARE
Treatment timing Rate 747 7128 10/9 6/21 7/10 6/21 7/10 7128
Ib/A B e T/a 9
Untreated 0 0 i8.6 0 0 0 0 0
Thiafluamide/metribuzin PRE 0.54 0 0 17.4 0 0 0 0 87
1soxaflotole PRE 0.059 4] 1] 16.7 0 0 0 1] 47
Flufenacet/isoxaflutole PRE 0.22 0 0 15.1 0 0 0 o 50
Acetachlor PRE 1.75 0 0 17.3 4] 0 0 17 52
Metolachlor/atrazine PRE 3.16 4] 0 16.4 23 100 0 83 93
NicosulFrimsulf/atrazine * POST 0.875 0 0 169 83 99 90 o8 97
Rimsul#thifensulf® POST 0.063 0 0 17.2 80 100 83 100 92
Glyphosate POST 0.75 0 0 14.6 60 100 77 83 83
LSD(0.03) 3.5 442 0.7 116 30 33

* Nitrogen added at 2% v/v and COC added at 1% v/v.
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Effect of adjuvants on fluroxvpyr efficacy. Phillip W. Stahlman and Patrick W. Geier. (KSU Agricultural Research

Center, Hays, KS 67601). Effects of four adjuvants were compared on the efficacy of fluroxypyr alone and in
combination with atrazine in corn near Hays, KS. ‘Golden Harvest H9481Bt' field corn was seeded April 21, in
rows 30 inches apart at 21,900 kernels per acre. The experiment was a randomized complete block with three
replicates and plots were 10 by 32 ft. The weed population was dense: kochia, >50 plants/m?; redroot pigweed, 5-10
plants/m?; and Palmer amaranth, 5-20 plants/m’. Treatments were applied with a tractor-mounted, compressed-air
plot sprayer delivering 12 gpa at 24 psi and 3 mph on May 23, when corn was in the V4 stage and 8 to 12 inches
high, kochia was 3 to 10 inches high, redroot pigweed was 2 to 8 inches high, and Palmer amaranth was 210 5
inches high  Air temperature and relative humidity at the ime of treatment application were 74 F and 15%,
respectively, and the sky was clear and there was no dew. Plants were growing rapidly.

Tank mixing with atrazine enhanced fluroxypyr efficacy more than any of the adjuvants evaluated. At 8 DAT,
fluroxypyr plus atrazine plus any of four adjuvanis controlled kochia, redroot pigweed, and Palmer amaranth by 97
or higher. In comparison, control of individual species with fluroxpyr plus adjuvants ranged from: kochia, 53 to
63%; redroot pigweed, 13 to 17%; and Palmer amaranth, 10 1o 20%. At 69 DAT, control of each species had
improved considerably. Redroot pigweed control was 100% for all treatments. However, shading and interspecific
competition from the much taller kochia and Palmer amaranth probably contributed to redroot pigweed control in
plots without atrazine. L1700 improved kochia control by fluroxypyr the most (23%) of the adjuvants evaluated,
followed by either Activator 90 or MSO (13% improvement). Herbimax did not improve kochia control. Each of the
adjuvants improved control of Palmer amaranth, LI700 more than MSO, which was similar to Activator 90 and
Herbimax. Nontreated corn produced lhittie grain because of weed interference. Corn sprayed with treatments
including atrazine yielded more than corn sprayed with reatments without atrazine. Differences between treatments
within groupings of with and without atrazine were not significant.

Table. Effect of adjuvants on the efficacy of fluroxypyr alone and in combination with atrazine and on com vield, Hays, K8, 2000.

Weed control”

8 DAT 69 DAT Corn
Treatment Rate KCHSC AMARE AMAPA KCHSC AMARE AMAPA Yield
/A % Bu/A®
Fluroxypyr 0.188 50 17 10 0 100 47 368
Fluroxypyr + Activator 90 0.188 + 0.5% v/iv 60 17 17 73 100 60 329
Fluroxypyr + L1700 0.188 + 0.5% v/v 53 13 13 £3 100 67 302
Fluroxypyr + Herbimax 0188+ 10qt 63 13 20 63 100 60 29.1
Fluroxvoyr + MSO* 0.188+ 1.0 qt 57 17 17 73 100 57 358
Fluroxypyr + atrazine 0.188 + 1.0 98 100 99 100 100 100 68.3
+ Activator 90 +0.5% viv
Fluroxypr -+ atrazine 0.188+ 1.0 97 99 98 100 100 100 743
+ L1700 +0.5% viv
Fluroxypyr + atrazine 0.188+ 1.0 98 100 99 100 100 100 75.2
+ Herbimax +104qt
Fluroxypyr + atrazine 0.188 + 1.0 95 100 99 100 100 100 79.9
+ MSO +10qt
Untreated - - - - o - 57
1LSD (0.05) 7 8 8 9 NS 9 147

*DAT = days after treatment; KCHSC = kochia; AMARE = redroot pigweed, AMAPA = Palmer amaranth

*Adjusted to 15% moisture
* Methylated seed oil
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Biennial wormwood control in dry beans. Brian M. Jenks, Denise M. Markle, and Gary P. Willoughby. (North
Central Research Extension Center, North Dakota State University, Minot, ND 58701) Dry beans (Othello) were
planted June 3 into 30-inch rows at 60 1b/A in a conventional tillage system. Individual plots were 10 by 30 ft
arranged in a RCBD with three replicates. Treatments were applied preplant incorporated (PPI) on May 30,
preemergence (PRE) on June 6, or postemergence on July 15 (POST) or July 21 (POST 2). PRE and PPI treatments
were applied with a CO, pressurized bicycle sprayer with XR80015 flat fan nozzles delivering 20 gpa at 30 psi. All
POST treatments were applied using XR8001 flat fan nozzles delivering 10 gpa at 40 psi. The primary weed of
interest was biennial wormwood. Kochia, redroot pigweed, and common lambsquarters were also present. This site
was in wheat in 1998 and fallow 1999.

Table. Weed control, crop injury, and dry bean yield.

Drv beans ARTBI KCHSC AMARE CHEAL
Treatment® __Rate 7-20  8-30 | 7-20 8-30 | 7-20 830 | 7-20 8-30 | 7-20  8-30 | Yield
Ib ai/A % Injury % Control Ib/A
Untreated 0 0 0 0 0 0 0 0 0 0 754
PPI/POST
Handweeded check® 2 0 100 99 100 98 99 100 100 100 2094
Flumetsulam & metolachlor / 1.92/ 0 0 37 33 10 7 93 96 83 78 1481
quizalofop 0.055
Flumetsulam / quizalofop 0.05/0.055 0 0 42 37 15 0 69 82 55 47 1534
PRE/POST
Sulfentrazone / quizalofop 0.125 /0.055 0 1 92 90 93 89 87 93 97 95 2258
Sulfentrazone / quizalofop 0.25 /0.055 2 1 99 100 97 97 97 93 100 100 2434
Sulfentrazone / quizalofop 0.5 /0.055 8 6 100 100 100 100 99 100 100 100 2322
Metribuzin / quizalofop 0.25/0.055 4 3 100 98 92 92 84 84 98 93 1866
Flumioxazin / quizalofop 0.094 / 0.055 69 60 100 92 99 98 98 98 99 97 1170
POST/POST 2
Bentazon / 0.5/ 0 0 77 91 92 88 60 70 68 70 1833
Bentazon + sethoxydim 05+02
POST
Bentazon + sethoxydim 1+02 0 0 89 80 95 89 73 60 92 73 2041
Fomesafen + imazamox 025+0.016 9 3 37 17 71 32 87 80 63 50 995
Bentazon + 05+ 0 0 79 70 89 63 89 83 88 77 1854
imazamox + 28% N 0032+1qt
LSD 6 9 1T 15 10 10 15 15 17 18 592
cv 48 93 9 12 8 9 11 11 12 14 20

* Sethoxydim and quizalofop were applied with COC at 1%, and imazamox was applied with NIS at 0.25%.
*Trifluralin at 0.75 1b (PPI) and quizalofop at 0.055 1b (POST) were applied to aid in handweeding.

We evaluated several registered and non-registered products for controlling biennial wormwood in dry beans. Soil
pH at this site is 5.5 with 4.3% organic matter. Flumioxazin was the only product that caused significant crop injury.
Flumetsulam plus metolachlor and flumetsulam did not control biennial wormwood. Sulfentrazone, metribuzin, and
flumioxazin effectively controlled all weeds. A split application of bentazon was slightly more effective than a
single application. Bentazon plus imazamox provided fair control of biennial wormwood and kochia. Fomesafen
plus imazamox provided very poor biennial wormwood control.
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Weed control in dry beans. Brian M. Jenks, Denise M. Markle, Gary P. Willoughby, and Kent McKay. (North
Central Research Extension Center, North Dakota State University, Minot, ND 58701} Dry beans (Maverick) were
planted at Underwood, ND on May 24 into 30-inch rows at 60 Ib/A in a conventional tillage system. Individual
plots were 10 by 22 ft arranged in a RCBD with four replicates. Pendimethalin, flumioxazin, and sulfentrazone
were applied preemergence (PRE) on May 25. Postemergence (POST) treatments were appliedon June 22to 1 to 2
trifoliate dry beans. PRE treatments were applied with a CO, pressurized bicycle sprayer with XR80015 flat fan
nozzles delivering 20 gpa at 30 psi. All POST treatments were applied using XR8001 flat fan nozzles delivering 10
gpa at 40 psi. The primary weeds present were wild mustard (2 to 4-1f, 1 to 2 per sq ft) and green/yellow foxtail (1
to 2in, 30 per sq ft).

Table, Weed control, crop injury, and dry bean vield.

Dry bean mijury SINAR Setaria spp.*

Tregtment Rate Jun22 Jul12 i3t {dwn22 w3l |sun2a g3 | Yield

bai/A Y% % Contro] = Ib/A
Untreated 0 O 0 0 414
EREPOST
Pendimethalin / imazamox + NIS 1.570.032+ 0.25% 5 0 0 49 100 64 92 1477
Flumioxazin / sethoxydim + COC 6.078/02+ 1% 33 12 0 81 88 83 98 1458
Sulfentrazone / sethoxydim + COC 025702+ 1% 15 29 20 78 82 81 97 1155
BOST
Imazamox -+ NIS 0.032 +0.25% 0 0 95 £6 1318
Imazamox + NIS + Zing 0.032+0.25%+1qt 0 0 98 o1 1404
Imazamox + bentazon + NIS + 28%N 0.032+0.125+025% +1 qt 0 0 94 92 1325
Imazamox + Quad 7 0.032+1% 0 0 97 93 1573
Imazamox + bentazon + NIS + 28%N  0.032 +0.25+0.25% + 1 qt 0 0 94 92 1522
Imazamox + fomesafen + MSO 0.032+0.125+ 1% 0 ¢ 160 84 1285
Fomesafen + sethoxydim + MSO 0.25+02+1% 0 0 100 97 1519
Bentazon + sethoxydim + COC 1+02+ 1% 0 0 62 95 1159
LSD 10 5 3 26 14 7 5 389
(Y 33 ﬂl 16 148 21 i1 5 4 21

* Setaria spp. is a mix of yellow and green foxtail

We evaluated dry bean tolerance and weed control with four experimental herbicides. We observed no injury with
imazamox or fomesafen. Imazamox provided good to excellent control of wild mustard and foxtail spp.
Flumioxazin caused moderate initial injury, but the dry beans appeared to recover over time. Sulfentrazone caused
significant injury throughout the season. The soil pH at the Underwood site is 7.5 and OM is 3.0%. Sulfentrazone
caused almost no injury in studies at Minot where the pH is 5.5 and OM is 4.3%. Wild mustard control with
bentazon was poorer than expected.
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Evaluation of various herbicides in drv edible beans. Steven E. Salisbury, Don W. Morishita, and Michael J. Wille.
{Twin Falls County Extension Office and Twin Falls Research and Extension Center, University of Idaho, Twin
Falls, ID 83303). A study was conducted in furrow-irrigated dry edible bean (‘UI 228°) to evaluate several
herbicides and herbicide combinations for control of various problem weeds in dry bean production. This study was
conducted on the University of Idaho Research and Extension Center near Kimberly, ID. Seil type at this location
was a Porteuf sili loam (5% sand, 56% silt, 39% clay) with an 8.3 pH, 1.45% organic matter, and a CEC of 253.5
meq/100 g soil. Liquid herbicide treatments were applied with a CO,-pressurized bicycle-wheel spraver calibrated
to deliver 10 gpa using 11001 flat-fan nozzles. The herbicide-impregnated fertilizer treatment was applied with a
drop-type fertilizer spreader. Additional application information is shown in Table 1. Experimental design was a
randomized complete block with four replications, and each plot was 7.33 by 30 fi. Evaluations of crop injury and
weed control were made 14 days after Iast postemergence application (July 21). The beans were cut and windrowed
September 8, and harvested September 26 with a small-plot harvester.

Table 1. Envircnmental conditions at each herbicide application and weed species densities.

Application date 5/16 6/12 6/16 6
Application timing PPI Pre/Post 1% wifoliate 3 trifoliate
Air temperature (F) 63 65 60 52
Soii temperature (F) 72 64 60 58
Relative humidity {%6) 33 62 63 56
Wind speed (mph) 4 1 6 2
Cloud cover (%) 30 100 5 40
Weed species/ft’

hairy nightshade 15

common lambsquarters 14

redroot pigweed 12

common mallow 2

bamyardgrass 3

green foxtail 8

Preplant incorporated treatments did not cause any crop injury {Table 2). Excessive crop injury (40%;) with
imazamox was due to an over-application. Other injury observed with the glyphosate treatments is attributed to
some bean emergence at glyphosate application. All of the pre-plant incorporated treatments controlled all weed
species 90 to 100% with the exception of EPTC and ethalfturalin + EPTC impregunated on fertilizer. EPTC
controlled hairy nightshade, redroot pigweed, and green foxtail 79, 82, and 89%, respectively. Ethalfturalin + EPTC
impregnated on fertilizer controlled common mallow 82%. Sequential postemergence applications following PPI
treatments provided excellent control (92 to 100%;) of all weed species. The postemergence applications of
imazamox + bentazon followed by bentazon + sethoxydim controlled alt weeds 81 to 95%. Bentazon + sethoxydim
applied one time did not control weeds as well as the same treatment applied sequentially to imazamox + bentazon.
All herbicide treatments yielded greater than the check. The highest vielding treatments were pendimethalin -+
EPTC (3306 v/ A), ethalfluralin (2865 1b/A), and dimethenamid followed by bentazon + imazamox and NIS +
ammonium sulfate (2745 I/A).




Table 2. Evaluation of preplant, preemergence, and postemergence herbicides for weed control m dry beans,

Application Crop Weed control®
Treatment” type Rate imury CHEAL AMARE  SOLSA MALNE SETVI  ECHCG  Yied
/A % A

Checlc - - - - - - - 308
Ethalfturalin PPI 1.3 0 100 100 100 95 100 190 2860
EPTC PPI 4 ] 93 82 79 95 &9 100 2720
Pendimethalin PPl 1.5 ] 100 99 93 50 100 100 1520
Dimethenarmid PPt 1.0 0 94 99 94 93 29 100 2750
Ethalfluralin PPI 0.75 1] 100 100 93 98 160 100 1670

EPTC 3.5
Ethaifturalin PP 075+ O 100 100 93 22 @9 100 1800
(impregpated) +

EPTC 35
(impregnated)
Ethalffuralin + PPI 0.75 + 1] 100 100 99 33 100 100 1550
alachlor 2.6 ’
Pendimethalin + PRI 075+ 0 160 100 92 95 100 100 3310
EPTC 35
Pendunethalin PPI 0.75 1 100 100 160G 100 190 100 1830
Imazamox + Irdwrifolite 0031+ N

AMS + 2.5+

NIS 0.25% viv
Dimethenamid PPI 0.5 0 160 100 85 95 98 160 Z750
Bentazon + 3rduifoliste 075+

IMAZAMON -+ 0.031 +

AMS + 2.5+

NIS 0.25% viv
Glyphosate Pre/Pogt 0.75 16 99 92 95 92 100 100 2000
Bentazon + 3rdurifoliste (0.75+

IMAZAmMoK + 0.031+

sethoxydim + 0.18+

AMS+ 2.5+

NIS 0.25% viv
Glyphosate + Pre/Post. 0.75 17 100 97 94 88 100 100 1840
Bemtazon + 3rdtrifoliate 0.8+

sathoxydim + 0.18+

MSO 20
Imazampox+ unifoliate 031+ 40 81 91 99 95 84 95 2040

benptazon+ 0.8+

MSO 2.0
Bentazon+ 3rdtrifoliste 0.8+

sethoxydim+ 0.125+

MSO 2.0
Bentazon+ unifoliate 0.75+ O (3] 25 80 28 78 99 2700

sethoxydim+ 0.18+

MSO 2.0
LSD (0.05) 10 10 10 11 12 11 12 1980

*Weeds evaluated for control were common lambsquarters (CHEALY), redroot pigweed (AMARE), hairy nightshade (SOLS A), common mallow

(MALNE), green foxtail (SETVI), and bamyarderass (ECHCG).

YNIS = nonienic surfactant, MSO = methylated seed oil, AMS = ammonium sulfate.
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Weed control in field peas. Brian M. Jenks, Denise M. Markle, Gary P. Willoughby, Kent McKay. (North Central

Research Extension Center, North Dakota State University, Minot, ND 58701) ‘Majoret’ peas were seeded April 28
at 180 Ib/A into 6 inch rows in a conventional tillage system. Individual plots were 10 by 30 ft arranged in a RCBD
with three replicates. Preplant incorporated (PPI) treatments were applied April 26, preemergence (PRE) treatments
were applied May 3, and postemergence (POST) treatments were applied on June 2. All treatments were applied

with a CO, pressurized bicycle sprayer. PPI and PRE treatments were applied with XR80015 flat fan nozzles

delivering 20 gpa at 30 psi. POST treatments were applied using XR8001 flat fan nozzles delivering 10 gpa at 40
psi. Field peas were harvested on August 1.

Table. Weed control, crop injury. and field pea yield.

Pea Control
Stand Injury POLCO |AMARE | KCHSC
Treatment Rate May 26 May25 JullS | Jull5 | Jull5 | Jull5 | Yield |TstWt
1b aifA pl/im of row Yo Yer Ib/A  lb/bu
Untreated 89 0 0 0 0 0 3200 645
PPL
Ethalfluralin 0.75 11.7 1 3 90 98 98 3580 64.9
Pendimethalin 1.5 1 0 88 98 98 3530 649
PPI/POST
Sulfentrazone / quizalofop 0.12570.048 13.4 3 0 70 100 100 3402 64.7
Sulfentrazone / quizalofop 0.25/0.048 122 5 2 90 100 100 3545 649
Sulfentrazone / quizalofop 0.5/0.048 10.1 9 7 95 100 100 3515 64.6
Pendimethalin / 0.124/ 0 3 93 100 98 3489  64.6
imazamox + NIS 0.031+0.25%
Handweeded check® 11:1 0 3 99 100 100 3356 64.6
PRE/POST
Flumioxazin / quizalofop 0.063/0.048 11.8 10 4 55 100 100 2877 64.0
Flumioxazin / quizalofop 0.094/0.048 93 12 8 77 100 100 3169 64.5
Flumioxazin / quizalofop 0.188/0.048 7.7 63 20 87 100 100 3062 65.3
Sulfentrazone / quizalofop 0.125/0.048 10.5 2 1 73 100 100 3479 64.6
Sulfentrazone / quizalofop 0.25/0.048 12.1 8 4 93 100 100 3528 64.4
Sulfentrazone / quizalofop 0.5/0.048 114 20 7 95 100 100 3509 649
POST
Imazamox + NIS 0.023+0.25% 4 65 100 82 3286 64.6
Imazamox + NIS 0.031+0.25% 3 80 100 88 3424 64.8
Imazamox + Quad 7 0031+1% 18 73 100 89 2214 62.3
Imazamox + bentazon + 0.031 +0.25+ 3 89 100 93 3375 64.7
NIS +28% N 025%+1qt
Imazamox + bentazon + 0.031+05+ 2 90 100 93 3464 64.6
NIS +28% N 025%+ 1 qt
Bentazon + sethoxydim 1+02 4 82 87 93 3332 64.3
Fluroxypyr + quizalofop + 0.016 +0.048 + 29 55 43 100 2633 64.2
NIS 0.25 %
Fluroxypyr + bentazon + 0.016+ 0.5+ 32 84 82 100 2652 644
sethoxydim 02
LSD 3 5 6 14 4 4 459 NS
CV 16 29 50 11 3 3 9 1.2

*Trifluralin was applied at 0.75 Ib (PPI), followed by quizalofop at 0.048 Ib (POST) to aid handweeding.

We evaluated pea tolerance to sulfentrazone, flumioxazin, and imazamox compared to other herbicides.
Sulfentrazone caused only slight injury at any rate or application timing and did not reduce crop yield. Flumioxazin
caused moderate to severe injury at the high rate and reduced yield approximately 200-500 Ibs. Imazamox plus

Quad 7 caused moderate visible crop injury and a significant yield reduction.
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Broadleaf weed control in durum wheat. Brian M. Jenks, Denise M. Markle, and Gary P. Willoughby. (North
Central Research Extension Center, North Dakota State University, Minot, ND 58701) Durum (Ben) was seeded
May 24 at 100 Ib/A into 6 inch rows in a conventional tillage system. Individual plots were 10 by 30 ft arranged ina
RCBD with three replicates. Treatments were applied with a CO, pressurized bicycle sprayer on June 23. XR8001
flat fan nozzles were used, delivering 10 gpa at 40 psi. The crop was harvested September 12.

Table. Broadieaf weed control and vield in durum wheat.

KCHSC
Treatment® Rate Jul 20 Aug 21 Yield Tst Wt
Ib ai/A % Conrol bw/A Ib/bu
Fluroxypyr 0.016 74 78 42 57.2
Fiuroxypyr 0.031 87 94 39 57.0
Fluroxypyr 0.062 96 100 43 58.0
Fluroxypyr 0.094 59 100 40 5377
Fluroxypyr 0.126 100 100 45 57.4
Thifensulfuron & tribenuron + 0.014 + 100 100 42 57.7
bromoxynil & MCPAe g5
Flurexypyr & MCPA 0.67 98 100 41 57.8
Dicamba {dga sait) 0.125 63 50 40 573
Dicamba (dga salt) + MCPA ester 0.094 +0.25 98 100 43 57.7
Bromoxynil & MCPAe 0.75 100 100 43 573
Carfentrazone 0.008 98 a3 37 57.3
Carfentrazone + dicamba (dga salt) 0.008+0.094 100 100 39 572
Carfentrazone + 0.008 + 100 100 43 57.5
fluroxypyr & 2.4-D 0.47
Carfentrazone + 0.008 + 95 a1 39 57
thifensulfuron & wibenuron 0.014
Untreated 0 0 42 57.6
LSD 7 11 NS N3
cv 5 7 17 1.3

*Carfentrazone was applied with 0.25% Activator 90 and | qt 28% N.

We compared several rates of fluroxypyr and other herbicides for kochia control in durum wheat. Fluroxypyr at
0.031 Ib or higher provided good to excellent kochia control. All other treatments except for dicamba alone also
controlled kochia. Carfentrazone caused the typical speckling on the wheat leaves when applied alone or in
combination with dicamba or fluroxypyr plus 2,4-D. However, the leaf speckling was not observed when combined
with thifensulfuron and tribenuron.
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Grass and broadleaf weed control with flucarbazone and various tankmixes. Brian M. Jenks, Denise M. Markle, and
Gary P. Willoughby. (North Central Research Extension Center, North Dakota State University, Minot, ND 58701)
Durum (Ben) was seeded May 19 into 6-inch rows at 100 Ib/A in a conventional tillage system. Individual plots
were 10 by 30 ft arranged in a RCBD with three replicates. Treatments were applied using XR8001 flat fan nozzles
delivering 10 gpa at 40 psi. Postemergence treatments were applied on June 22 with a CO, pressurized bicycle
sprayer. The primary weeds were wild oat, common lambsquarters, wild buckwheat, and redroot pigweed. The crop
was harvested on August 30.

Table. Weed control, crop injury, and durum yield.

Injury AVEFA | CHEAL | POLCO |[AMARE
Treatment® Rate Jul 20 Aug 15 Jul 20 Yield
1b ai/A Y % Contro}——————— bwA
Untreated 0 0 0 0 0 0 28
Clodinafop + DSV 0.05+0.5% I 0 95 0 0 0 36
Tralkoxydim + Supercharge 0.18+0.5% 0 0 94 0 0 0 32
Fenoxaprop 0.083 1 0 95 0 0 0o 37
Imazamethabenz + Activator 90 043+025% 0 0 92 0 77 0 37
Flucarbazone + 2,4-D ester 0.027+0.5 8 2 92 99 93 94 41
Flucarbazone + MCPA ester 0.027+0.5 12 7 82 99 91 94 36
Flucarbazone + bromoxynil 0.027+0.25 9 4 89 88 90 91 38
Flucarbazone + bromoxynil & MCPAe 0.027+0.5 10 6 90 98 93 95 39
Flucarbazone + thifensutfuron + 0.027 +0.023 + 8 3 91 99 99 99 38
2.4-D ester 0.5
Flucarbazone + fluroxypyr + 0.027 +0.094 + 8 2 93 99 98 98 39
2,4-D ester 0.5
Flucarbazone + clopyralid & MCPA + 0.027 +0.69 + 7 2 92 99 99 96 41
2,4-D ester 0.5
Flucarbazone + tribenuron 0.027 +0.016 14 12 89 98 94 98 34
Flucarbazone + tribenuron + 0.027 + 0.008 + 8 5 91 98 96 96 39
2,4-D ester 0.5
Flucarbazone + carfentrazone + 0.027 + 0.008 + 10 4 89 96 92 95 35
MCPA ester 0.25
Imazamethabenz + fenoxaprop + R-11 031+0.042+025% i 0 93 0 78 0 36
LSD 2 2 6 10 8 9 NS
Ccv 23 40 5 9 7 8 14

* All flucarbazone treatments were applied with Activator 90 at 0.25%.
All flucarbazone treatments caused slight crop stunting soon after application. Injury was somewhat higher with

MCPA ester or tribenuron. Injury was generally lower where 2,4-D ester was included as a tankmix partner. Wild
oat control with flucarbazone was good to excellent with most treatments.
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Volunteer wheat control in fallow. Joan Campbell and Donn Thill. (Department of Plant, Soil, and Entomological
Sciences, University of Idaho, Moscow, ID  83844-2339) Glyphosate is commonly used for volunteer wheat
control in fallow. Alternative treatments are necessary for the incorporation of glyphosate resistant wheat in a
cropping system. Volunteer wheat (not glyphosate resistant) control was evaluated with several herbicide treatments
in a fallow field southeast of Lewiston, Idaho. Treatments were applied on April 3 and May 16, 2000. In a second
experiment, sulfosate was evaluated for volunteer wheat control. Treatments were applied on April 10, 2000. Both
experiments were randomized complete block designs with four replications and had 12 volunteer wheat plants/ft”.
Treatments were applied with a CO, pressurized backpack sprayer calibrated to deliver 10 gal/A at 32 psi (Table 1).

Table 1. Application data.

Application date April 3 April 10 May 16
Wheat growth stage Sfeaf, 010 1 tiller S leaf, 1 to 2 tiller jointing
Air temperature (F) 62 59 71

Soil temperature (F) 44 42 55
Relative bumidity (%) 63 66 59
Cloud cover (%) g 0 0
Wind velocity (mph) Gto S East 210 6 Southeast 0103 West

Two weeks afier the 5 leaf application, glyphosate controlled volunteer wheat 100%, but other treatments only
controlled volunteer wheat 86 to 88% (Table 2}. On May 24, volunteer wheat control was excellent (99-100%) with
all treatments applied at the 5 leaf stage. Volunieer wheat control was 93-94% with glyphosate and was not
controlled with other treatments applied at the joint stage. By June 2, volunteer wheat control was 100% with all
treatments applied at the 5 leaf stage and with glyphosate applied at the joint stage. Volunteer wheat control with
other treatments applied at the joint stage ranged from 71 to0 78%. Volunteer wheat control with all treatments in
the second experiment was 100% at 14 and 28 days affer treatment (Table 3.)

Table 2. Volunteer wheat control in fallow with glyphosate, quizalofop, clethodim and sethoxydim applied at the 5 leaf and joint stages of
volunteer wheat,

Time of Volunteer wheat control
Treatment® Rate® application April 26 May 24 June 2
/A % % %

Glyphosate® 0.56 S feaf 100 160 160

Quizalofop® 0.045 5 feaf 88 100 100

Quizalofop® 0.06 S leaf 88 100 100

Quizalofop® 0.075 5 leaf 28 100 100

Glyphosate® + 0.56 5 Jeaf 100 100 100
quizalofog‘ 0.045 .

Glyphosate® + 0.56 5 leaf 100 100 100
mﬁmlafog’ 0.06

Glyphosate® + 0.56 S leaf 100 100 100
quizalofop® 0.075

Clethodim® 0.109 S leaf 86 99 100

Sethoxydim® 0375 5 jeaf 28 100 100

Untreated ] o o - -

Glyphosate® 0.56 joint - 94 100

Quizalofop® 0.045 joint - 16 71

Quizalofop® 0.06 joint - 9 73

Quizalofop® 6.075 joint - 18 78

Glyphosate® + 0.56 joint - 94 100
quizalofop® 0.045

Glyphosate” + 0.56 joint - 93 100
quizaiofog‘ 0.06

Glyphosate® + 0.56 joint - 94 100
quizalofop® 0.075 '

Clethodim® 0.109 . joint - 19 78

Sethoxydim® 0.375 joint - 16 73

Untreated o - - - -
LSD (0.05) 3 5 s

* Ammonium sulfate (Bron¢) was added to all treatments at 17 1b/100 gal spray solution

*Roundup Ultra

¢ Petrolenm crop oil concentrate (Moract) was added at 1% viv
¢ Perrolenm crop ofl concentrate (Moract) was added at 2.5% viv
“Glyphosate rate js acid equivalent. Other rates are active ingredient.
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Table 3. Volunteer wheat control in fallow with sulfosate, glyphosate, and tank mix combinations with dicamba and 2,4-D.

Treatment® Rate’ Volunteer wheat control
/A %

Sulfosate . 0.375 100

Sulfosate 0.5 100

Sulfosate 0.625 100

Glyphosate 0.375 100

Glyphosate 05 100

Giyphosate 0.625 100

Sulfosate + 0.375 100
dicamba 0.125

Sulfosate + 0.5 100
dicamba 0.125

Sulfosate + 0.625 100
dicamba 0.125

Glvphosate -+ 0.375 100
dicamba 0.128

Sulfosate + : 0.375 100
2,4-I) ester 0.5

Sulfosate + 4.5 100
2.4-D ester 0.5

Sulfosate + 0.625 100
2,4-D ester 0.5

Glyphosate + 0.375 100
2,4-D ester 0.5

Untreated 0 -

* All treatments applied with 17 1b/100 gal ammonium sulfate (Bronc)
®2,4-D rate is expressed as acid equivalent. Other rates are active ingredient.
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Weed control in fallow with several glvphosate formulations. Joan Campbell and Donn Thill. (Department of
Plant, Soil, and Entomological Sciences, University of Idaho, Moscow, ID 838442339} Glyphosate formulations
were evaluated for volunteer wheat control in fallow near Lewiston, Idaho. Experiment one (1A through 1D) was
repeated at four wheat growth stages (Table 1). Treatments in experiment two were applied at the same time as
experiment 1D. The experimental design was a randomized complete block with four replications for all
experiments. Treatments were applied with a CO, pressurized backpack sprayer calibrated to deliver 10 gal/A at 32
psi (Table 1). Weed control was evaluated visually.

Table 1. Application data.

Experiment 1A 1B 1C 1IDand 2
Application date April 19 May 1 May 12 May 13
Volunteer wheat growth stage 3tiller, 4t0 16 in. 151020 in. jointto boot heading
Air temperature (F) 66 70 59 70
Soil temperature (F) 48 55 60 ) 60
Relative bumidity (%) 54 41 70 59
Wind velocity (mph) 3 East 3 East 2 East o
Cloud cover (%) 15 0 g o

Volunteer wheat control was slowest 12 days after treatment (DAT) (May 1) with Engame/2, 4-D in experiment 1A
and fastest 11 DAT (May 12) with Engame in experiment 1B (Table 2). There were no differences in volunteer
wheat control among Roundup Ulira and Roundup Original treatments. In the second experiment, volunteer wheat
control was better with Engame (90%) 15 DAT (June 2) than Touchdown 5 (80%) or Roundup Ultra + quizalofop
{81%) (Table 3). Volunteer wheat control did not differ among Roundup Ultra, Touchdown 5, or Touchdown
treatments. Volunteer wheat was controlled 100% in all experiments by 4 wk after application (data not shown).

Table 2. Volunteer wheat control with different glyphosate formulations applied 2t four wheat growth stages.

Volunteer wheat control
14 iB iC 1D
June
Treatment Rate Aprl 26 May 1 MaylZ May24 Mayl8 May24 May24 2
bae/A % of untreated control
Roundup Ulra® 0.3758 75 98 82 100 54 100 75 80
Roundn&()xiginal* 0.378 68 98 80 100 55 100 68 82
Engame 0375 72 100 89 100 66 100 75 91
Engame&,‘%-DM 075 70 94 82 100 60 100 20 85
Roundup Original'b +2,4-D 0.375+0375 70 97 81 100 52 100 72 24
L8D (0.05) NS 3 3 NS NS NS NS NS
* Ammonium sulfate added at 17 16/100 gal
PLI700 added 2t 0.3% viv
“ETK2303, glyphosate acid
¢ ETK2350, glyphosate acid
Table 3. Volunteer wheat control with glyphosate and sulfosate.
Volunteer wheat control
Treatment Rate May 24 June 2
bad/A % of untreated control
Roundup Ultra® 0.375 60 85
Touchdown 5% 0.375 50 20
Engame® 0.375 65 30
Touchdown™ 0.375 61 86
Roundup Ultra* + quizalofop’ 0.375 + 0.045 44 81
1LSD (0.05) N§ 6
* Ammoninm sulfate added az 17 16/100 gal
®Sulfosate
“LI700 added at 0.5% v/v
4ETK2303, glyphosate acid
¢ Giyphosate isopropylamine salt

fCrop oil concentrate (Moract) added at 1% viv
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Herbicidal control of volunteer winter wheat in the fallow season. John O. Evans, Brent Beutler, and R. William
Mace. (Department of Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820). With
the advent of herbicide-resistant crops, the ability to control volunteer plants in succeeding rotational crops may
become particularly challenging. The purpose of this experiment was to evaluate several alternative herbicides to
control volunteer grain as well as anmual grassy and broadleaved weeds during fallow periods of a wheat-fallow
rotation. ‘Pioneer’ winter wheat was planted September 12, 1999 at the USU Blue Creek Farm near Howell, UT.
individual reatments were applied to 10 by 30 foot plots with a CO, backpack sprayer using flat fan 8002 nozzles
providing a 10 foot spray width calibrated to deliver 25 gpa at 39 psi. The soil was a Timpanogos silt loam with 7.7
pH and O.M. content of fess than 2%. One-half of the plots received an early treatment May 2, 2000 and half
received a late treatment May 17, 2000 in a randomized block design, with three replications. Wheat ranged in size
from 10 inches tall at the early application date to 20 inches tall at the late application date. Visual evaluations of
wheat control were completed June 18, 2000.

Two weeks after the May 2 application, any treatment containing glyphosate was recorded at 80% or higher
volunteer wheat control whereas quizalofop, clethodim, and sethoxydim required four weeks to reach similar wheat
control ratings. By the second evaluation all the treatments and both application timings proved very effective in
stopping volunteer wheat except the lowest dosage of ETK 2303. (Utah Agricultural Experiment Station, Logan,
UT. 84322-4820)

Table. Control of volunteer winter wheat in fallow .

Treatment Winter wheat control (%)
Rate 5/16 6/18
b/A early early late
Untreated 0 0 0
Glyphosate* 0.56 83 100 100
Quizalofop-P-ethyl ® 0.046 13 100 100
Quizalofop-P-ethyl ® 0.061 23 100 100
Quizalofop-P-ethyl © 0.076 20 100 100
Glyphosate+ 0.56+ 80 100 100
quizalofop-P-ethyl ® 0.046
Glyphosate+ 0.56+ 78 100 100
gquizalofop-P-¢thyl ® 0.061
Glyphosate+ 0.56+ 88 100 100
quizalofop-P-ethyl ® 0.076
Clethodim ® 0.10% 20 100 100
Sethoxydim® 0.375 17 100 100
ETK 2303 0.56 30 100 100
ETK 2303 0.19 82 100 83
LSDg05 88 43 43

* W added at 2 qV/A rate.
® Scoil added at 1gUVA with N at 2 qU/A rate.
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Control of volunteer winter wheat and downy brome in fallow. Phillip W. Stahlman and Patrick W. Geier. (KSU
Agricultural Research Center, Hays, KS 67601). Alternatives to glyphosate will be needed to control volunteer
plants of glyphosate-resistant winter wheat. An experiment was conducted near Hays, K8 to evaluate and compare
the effectiveness of quizalofop, clethodim, and sethvoxydim with glyphosate at two times of application for control
of over-wintered volunteer winter wheat and downy brome plants. The experiment was a randomized complete
block with three replicates and plots were 10 by 32 ft. Treatments were applied in water with a tractor-mounted,
compressed-air plot sprayer delivering 8.3 gpa at 30 psi and 3 mph on dates indicated in Table 1.

Volunteer wheat and downy brome control with glyphosate alone or in mixture with quizalfop + Sun-It I ocourred
faster and consistently was higher compared with quizalfop, clethodim, or sethoxydim plus Sun-It II up to 30 DAT.
Thereafter, control of volunteer wheat and downy brome with the earlier applications of quizalfop or clethodim plus
Sun-It I was similar to control with glyphosate; sethoxvdim was not as effective as the other herbicides.
Glyphosate alone controlled both species completely, therefore, mixing quizatfop with glyphosate provided no
benefit.

Tabie I. Application data.

Date: April 4, 2000 April 11, 2000
Alr temp. 65F 57F
Relative humidity 20% 20%
Growth Stages:
Volunteer wheat 10-15 tillers; 10-15 tillers;
4-8” high 4-10" high
Downy brome 8-15 tillers; 8-15 tillers;
3-7” high 3-7” high

Table 2. Control of over-winter volunteer winter wheat and downy brome, Hays, K8, 2000,

Appl. Voluntzer wheat Downy brome
Treatment® Rate date 4-25 33 -5 4-235 5-3 3-8
Ib/A or % viv %
Glyphosate 0.56 4-4-00 w00 100 100 99 100 100
Quizalofop + Sup-It 11 0.046 + 1.0% 4-4-00 78 92 99 77 83 98
Quizalofop + Sun-It I 0.061 + 1.0% 4-4-00 73 87 99 80 90 97
Quizalofop + Sun-it II 0.076 + 1.0% 4-4-00 77 88 99 77 &7 98
Gly + quizalofop + Sun-lt I 0.56+0.046 + 1.0%  4-4-00 100 100 100 100 100 100
Gly + quizalofop + Sun-itII 0.56+0.061 +1.0%  4-4-00 9% 100 100 99 100 99
Gly + quizalofop + Sun-ft I 056+ 0076 +1.0%  4-4-00 100 100 100 100 100 160
Clethodim + Sun-It II 0.109 + 1.0% 4-4-00 80 92 99 77 90 98
Sethoxydim + Sun-It 11 0375+ 1.0% 4-4-00 70 70 90 77 73 73
Glyphosate 0.56 4-11-00 93 99 100 95 99 100
Quizalofop + Sun-It II 0.046 + 1.0% 4-11-00 50 70 90 33 73 87
Quizalofop + Sun-It I1 0.061+1.0% 4-11-00 47 73 90 47 80 85
Quizalofop + Sup-It I 0.076 + 1.0% 4-11-00 47 70 95 53 73 92
Gly + quizalofop + Sun-It Il 0.56+0046+1.0%  4-11-00 93 100 100 93 97 100
Gly + quizalofop + Sun-It I 0.56+0.061+1.0% 41100 85 98 100 88 93 100
Gly + quizalofop + Sun-It IT 0.56 +0.076 +1.0%  4-11-00 88 98 100 87 93 100
Clethodim + Sun-lt If 0.109 + 1.0% 4-11-00 57 70 93 60 77 S50
Sethoxydim + Sun-It II 0375+ 1.0% 4-11-00 60 70 92 50 73 70
LSD (0.05) 9 8 2 10 9 4

*All treatments included ammonium sulfate at 2% w/w (17 16/100 gal};, Glyphosate = Roundup Ultra; Gly = glyphosate;
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Common mallow control. Brian M. Jenks, Denise M. Markle, and Gary P. Willoughby. (North Central Research
Extension Center, North Dakota State University, Minot, ND 58701) We evaluated many registered herbicides for
controlling common mallow. The study was established in a large patch of common mallow with no crop to provide
competition. Individual plots were 10 by 30 ft arranged in a RCBD with three replicates. Treatments were applied
using XR8001 flat fan nozzles delivering 10 gpa at 40 psi. Postemergence treatments were applied on June 5 with a
CO, pressurized bicycle sprayer. Common mallow was 4 to 8 inches at application and 9 to 16 plants per sq ft.

Table. Common mallow control with various herbicides.

MAINE
Treatment Rate Jun 20
Ib ai/A % Control
Fluroxypyr 0.062 57
Fluroxypyr 0.126 70
Fluroxypyr + 2,4-D ester 0.126+0.5 78
Fluroxypyr + 2,4-D ester + 0.062 + 0.5 + 82
thifensulfuron & tribenuron 0.014
Glufosinate + AMS 044+31b 98
Glufosinate + AMS 0.26+31b 89
Glyphosate + AMS 038+1% 87
Glyphosate + glufosinate + AMS 038+0.13+1% 89
Dicamba (dga salt) 0.063 8
Bromoxynil & MCPAe 0.5 45
Pyridate + NIS 094+0.25% 40
Bentazon + COC 05+1qt 32
Clopyralid & 2,4-D 0.6 38
Untreated 0
LSD 8
Ccv 8

Glufosinate at 0.44 Ib effectively controlled common mallow. Glyphosate alone or glufosinate at 0.26 b provided
slightly less but still good control. A three-way mix of fluroxypyr plus 2,4-D plus thifensulfuron and tribenuron
provided slightly better mallow control compared to fluroxypyr alone (full rate) or with 2,4-D. The half-rate of
fluroxypyr was much weaker on mallow. From this and previous studies, we would recommend not reducing the
fluroxypyr rate for mallow control and always include 2,4-D. Bromoxynil and MCPAe, pyridate, and bentazon
caused slight stunting, but did not control the mallow. Dicamba had almost no effect on the mallow.
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Comparison of imazethapyr and imazamox for broadleaf weed control. Don W. Morishita and Michael J. Wille.
(Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827) Three rates each of
imazethapyr and imazamox were compared for broadieaf weed control in crop-free conditions. Treatments were
arranged in a randomized complete block design witl. four replications. Individual plots were 8 by 25 ft. All
herbicides were applied May 27, 2000, with a CO,-pressurized bicycle-wheel sprayer calibrated to deliver 10 gpa
using 11001 flat fan nozzles. Weed species evaluated were common lambsquarters, kochia, and volunteer sugar beet
at densities of 74, 4, and 2 plants/ft’. Common lambsquarters and kochia heights ranged from 1 to 8-inches when
herbicides were applied. Environmental conditions at application were as follows: air temperature 73 F, soil
temperature 62 F, relative humidity 68%, wind speed 0 mph, and cloud cover 10%. Soil type at this location was a
Portneuf silt loam (26% sand, 64% silt, and 10% clay) with 1.6% organic matter, 8.1 pH, and 16 meg/100 g soil
CEC. Weed control was evaluated visually 13, 20, and 37 days after treatment (DAT).

Common lambsquarters control at 13 and 20 DAT was unacceptable, ranging from 40 to 68% with all rates of
imazethapyr and imazamox. Imazamox at 0.047 Ib/A controlled common lambsquarters better than any other
treatment at 13 DAT. At 37 DAT, all imazamox rates controlled common lambsquarters better than the two lower
imazethaypyr rates (0.047 and 0.0625 Ib/A). Kochia control was unacceptable and equal between herbicides at all of
the rates applied on all three evaluation dates. Volunteer sugar beet control 13 DAT ranged from 55 to 73% and
from 50 to 90% 20 DAT. However, due to treatment variability no statistical differences were observed between
herbicides or rates. By 37 DAT, volunteer sugar beet control ranged from 87 to 100% with all herbicide treatments.
Overall poor weed control in this study is partly attributed to the variable weed size at application. These data
mggwthﬁmazamoxmaymnmlwmmonhmhsqummshghﬂymthanmahapyr but kochia and
volunteer sugar beet control is very similar between these two herbicides.

Table. Broadleaf weed control comparison with imazethapyr and imazamox, near Kimberly, Idaho.

‘Weed control”
KCHSC CHEAL BEAVU
Treatment Rate ° 6/9 6/16 3 6/9 6/16 73 6/9 6/16 7/3
bA %
Imazethapyr+ 0.047 + 51 64 58 44 49 44 63 80 95
NIS + 0.25% viv+
28% UAN 2.5% viv
Imazethapyr + 0.0625 + 60 66 55 43 55 46 60 66 95
0.25%viv+
28% UAN 2.5% viv
Imazethapyr + 0.094 + 49 58" 36 40 53 ) 58 65 78 100
025%viv+
28% UAN 2.5% viv
Imazamox + 0.031 + 40 49 31 45 59 75 3 920 98
NIS + 0.25% viv+
28%UAN 2.5% viv
Imazamox + 0.039 + 40 54 46 58 56 79 56 70 87
NIS + 025%viv+
28% UAN 2.5% viv
Imazamox + 0.047 + 54 61 48 68 68 3 55 50 100
NIS + 0.25% viv+
28% UAN 2.5% viv
LSD (0.05) ns ns ns 15 ns 19 ns ns ns

“Weed evaluated for control were kochia (KCHSC), common lambsquarters (CHEAL), 20d volunteer sugar bects (BEAVU).
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Control of volunteer glyphosate-resistant spring wheat and other weeds with giyphosate and grass herbicides. Curtis
R. Rainbolt and Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID §3844-2339) A study
was established near Genessee, ID at the University of Idaho Kambitsch Research Farm to evaluate volunteer
glyphosate-resistant spring wheat control with grass herbicides. Volunteers were simulated by seeding “Bobwhite’
glyphosate-resistant spring wheat at 25 Ib/A with a grain drill on May 5, 2000. Plots were 8 by 30 ft arranged ina
randomized complete block design with four replications. All herbicide treatments were applied with a CO,
pressurized backpack sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph (Table 1). Control was evaluated
visually on June 22 and July 5, 2000. The study was terminated on July S to prevent the glyphosate-resistant spring
wheat from producing seed.

Table 1. Application data.

Apgplication date June 1 . June 9
Wheat growth stage 4105 leaf 506 leaf
Air terop (F) &5 €3
Relative lumidity {96) 82 62
Wind (mph) Oto2 0
Seil teenperatare 2 2 in (F) 64 35
pH s.1

OM (%) 24

CEC (me/100g) 21

Texture Silt loam

On June 21, volunteer glyphosate-resistant wheat (TRIAS) control ranged from 83 to 97% for all treatments applied
at the 3 10 4 leaf stage (Table 2), except glyphosate applied alone (0% control). Control ranged from 30 to 44% for
all treatments applied at the 5 to 6 leaf stage, with the exception of glyphosate applied at 0.56 WA (0%). By July 5,
all treatments, except glyphosate alone, controlled TRIAS 90 to 99%. Control was best (97% or better) with
clethodim or sethoxydim applied at either timing. On July 5, wild oat (AVEFA) control ranged from 93 to 100%
with all treatments. Common lambsquarters (CHEAL) and yellow mustard (SINAL) control ranged from 91 to
100% with all treatments containing glyphosate or MON 78195.
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Table 2. Volunteer glyphosate-resistant wheat and weed control with glyphosate and grass herbicides near Genessee, ID in 2000.

Weed control
Application Jupe 21 July 5
Treatment Rate - iming TRIAS® TRIAS® AVEFA  CHEAL SINAL
VA leaf # %
Glyphosate 0.56 34 0 0 100 99 100
Quizalofop 0.03 34 83 90 100 0 0
Quizalofop 0.046 34 85 97 95 0 0
Quizalofop 0.061 34 88 95 94 0 0
Glyphosate + quizalofop 0.56 +0.03 34 86 94 9 100 96
Glyphosate + quizalofop 0.56 + 0.04 34 88 95 95 99 96
Glyphosate + quizalofop 0.56 + 0.061 34 86 94 95 98 91
MON 78195 0.525 34 85 95 95 100 95
MON 78195 0.788 34 88 93 95 98 93
MON 78195 1.05 34 86 94 93 100 90
Clethodim 0.109 34 94 97 96 0 0
Sethoxydim 0375 34 97 97 97 0 0
Glyphosate 0.56 5-6 0 0 95 95 93
Quizalofop 0.03 5-6 34 94 94 0 0
Quizalofop 0.046 56 31 94 97 0 0
Quizalofop 0.061 5-6 33 96 9% 0 0
Glyphosate + quizalofop 0.56 +0.03 56 33 93 94 95 95
Glyphosate + quizalofop 0.56 +0.04 56 30 94 93 9% 92
Glyphosate + quizalofop 0.56 + 0.061 56 36 95 95 92 95
MON 78195 0.525 56 35 94 95 91 95
MON 78195 0.788 56 3s 95 94 9 95
MON 78195 1.05 56 31 94 95 9 96
Clethodim 0.109 56 43 99 96 0 0
Sethoxydim 0375 56 44 97 95 0 0
Untreated control - - - - - - -
LSD (0.05) 4 3 3 2 2

*All treatments contained ammonium sulfate (Bronc) at 5% v/v and all treatments, except glyphosate alone, were applied with
2 methylated seed oil (Sun-it IT) at 1% viv.

®Simulated volunteer glyphosate-resistant spring wheat.
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Control of volunteer herbicide resistant wheat and canola. Curtis R. Rainbolt and Donald C. Thill. (Plant Science
Division, University of Idaho, Moscow, ID 83844-2339) Studies were established near Moscow, ID at the
University of Idaho Parker Research Farm and near Ralston, WA at the USDA Ralston Direct Seed Project site to
evaluate control of volunteer herbicide resistant canola and wheat with various herbicides. Glyphosate-resistant
spring wheat, glyphosate-resistant spring canola, imidazolinone-resistant wheat, imidazolinone-resistant spring
canola, and glufosinate-resistant spring canola were seeded with a no-till drill at 20% of standard seeding rates at
Ralston on April 31 and at Moscow on May 8, 2000. Plots were 2.4 by 3.8 m arranged in a randomized complete
block-split block with four replications. Split blocks were crops and main plots were herbicide treatments. All
herbicide treatments were applied with a CO, pressurized backpack sprayer calibrated to deliver 93 L/ha at 230kPa
and 1.3 m/s on May 15 at Ralston and on June 11 at Moscow (Table 1). Control was evaluated visually at both
locations 14 and 21 days after treatment (DAT). Above ground biomass was collected from a 0.25m? area of each
plot in the glyphosate-resistant spring wheat and imidazolinone-resistant wheat at Ralston and in all crops at
Moscow 28 DAT. Canola biomass was not collected at Ralston due to inconsistent emergence and a poor stand.
Both studies were terminated immediately after biomass collection to prevent seed production.

Table 1. Application data.

Location Ralston, WA Moscow, ID
Application date May 15 June 11
Wheat growth stage 5106 leaf 3104 leaf
Canola growth stage 510 10 cm 5108 inch
Air temperature (C) 13 5
Relative humidity (%) 64 85
Wind (m/s) 12 12
Soil temp at 2 in (C) 18 10
pH 73 5.4
OM (%) 21 32
CEC (meg/100g) 17 2
Texture silt loam silt loam

At Ralston, all treatments except the Roundup Ultra and Touchdown formulations of glyphosate applied alone,
glyphosate/2 4-D, and glyphosate/dicamba reduced glyphosate-resistant wheat (RRW) biomass compared to the
untreated control (Table 2). The best treatments were paraquat + diuron, paraquat, quizalofop, clethodim,
glyphosate + clethodim, and glyphosate + quizalofop which reduced RRW biomass 92 to 96%. All herbicide
treatments reduced biomass of imidazolinone-resistant wheat (CFW) compared to the untreated control. Biomass
was reduced 89% or more by all treatments except glufosinate alone (49%). Volunteer crop control 14 DAT (data
not shown) was similar to 21 DAT, with the exception of slightly higher control of RRW and CFW with treatments
containing paraquat 14 DAT. By 21 DAT, RRW control was best (89 to 96%) with paraquat + diuron and
treatments containing clethodim or quizalofop. CFW control was 88% or greater with all treatments except
glufosinate (36%) and paraquat (83%). Control of glyphosate-resistant canola (RRC) was best with glyphosate +
paraquat (98%) and paraquat + diuron (100%). Control of imidazolinone-resistant canola (CFC) and glufosinate-
resistant canola (LL.C) was 88% or better with paraquat, paraquat + diuron, and all treatments containing glyphosate.

At Moscow, all treatments containing glufosinate, paraquat, quizalofop, and clethodim reduced RRW biomass
compared to the untreated control (Table 3). Quizalofop and clethodim treatments reduced biomass most (86 to
92%). CFW biomass was significantly reduced by all treatments compared to the untreated control, and was
reduced 87% or more with all treatments containing glyphosate. RRC biomass was reduced by glyphosate/2,4-D
(96%), glyphosate/dicamba (92%), paraquat (76%), glufosinate (67%), glyphosate + glufosinate (61%), glyphosate
+ paraquat (77%), and paraquat + diuron (100%). CFC biomass was reduced 89% or more by all treatments except
quizalofop and clethodim. LLC biomass was reduced 82% or more by all treatments except glufosinate, quizalofop,
and clethodim. Volunteer crop control 14 DAT (data not shown) was similar to 21 DAT, with the exception of
slightly higher control of RRW and CW with treatments containing paraquat 14 DAT. By 21 DAT, RRW control
was 91 to 95% with quizalofop, glyphosate + quizalofop, clethodim, and glyphosate + clethodim. CFW control was
best (89 to 100%) with clethodim, quizalofop, and all treatments containing glyphosate, except glyphosate +
paraquat. RRC was controlled 96 to 100% with paraquat + diuron, glyphosate/2,4-D, and glyphosate/dicamba.
Control of CFC and LLC was 93% or better with paraquat + diuron and all treatments containing glyphosate, except
glyphosate + glufosinate.
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Table 2. Volunteer herbicide-resistant crop control and blomass in response to various herbicides at Ralston, WA,

Biomass (28 DAT) Control {21 DAT)
Treatment® Rate RRW® CFW RRW CFW RRC CFC LLC
kg/ha g!m2 K HA
Glyphosate® + AMS 0,43 + 5% viv 314 22 0 93 0 98 93
Glyphosate/2,4-D + AMS 113 + 3% viv 278 8 0 Bx 73 o8 98
Glyphosate/dicamba + AMS 0.56 + 5% viv 294 & 0 89 53 100 98
Paraquat + NIS 0.56 +0.25% vy 25 16 83 83 74 24 96
CGlufosinate 0.49 196 236 73 36 54 51 0
Glyphosated + AMS 0.43 + 3% wiv 11 22 0 93 0 96 100
Glyphosate® + glufosinate 0.43+0.49 192 48 71 88 91 1 89 -
+ AMS + 3% viv
Glyphosate’ + paraquat 0.43 +0.56 84 7 55 97 98 100 95
+ AMS + NIS + 5% viv + 0.25% viv
Paraquat + diuron + NIS 0.56 +0.28 + 0.25% viv 26 6 8% 97 100 99 99
Quizalofop + NIS 0,062 +0,25% viv 21 10 23 95 0 0 0
Glyphosate® + quizalofop 0.43 +0.062 13 3 93 98 0 98 99
+ AMS + NIS + 5% v/v + 0.25% viv
Clethodim + COC 0.104 + 1% v i9 11 96 98 0 0 0
Glyphosate° + clethodim 0.43 +0.104 14 5 94 97 0 28 98
+ AMB+ COC + 5% viv+ 1% vy
Untreated control - 346 461 - - - - -
18D (0.03) 144 104 6 6 3 5 3

*Glyphosate/2,4-D and glyphosate/dicamba were applied as the commercial formulations, AMS is ammonium sulfate, NIS is 90% non-lonic surfactant (R-11), and COC is crop oil concentrate (Moract).
SRRW is glyphosate-resistant spring wheat, CFW is imidazolinone-resistant wheat, RRC is glyphosate-resistant spring canole, CFC is imidazotinone-resistant canols, and LLC is glufosinate-resistant canola,
“Roundup Ultra formulation of glyphesate,

$Touchdown formulation of glyphosate (isopropylamine salt).
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Table 3. Volunteer herbicide-resistant crop control and biomass in response to various herbicides at Moscow, ID.

Biomass (28 DAT) Control (21 DAT)
Treatment® Rate RRW’ CFW RRC CEC LLC RRW CFW RRC CFC LLC
kg/ha g/m’ %
Glyphosate® + AMS 0.43 + 5% viv 108 1 80 L] 0 0 100 0 100 99
Glyphosate/2,4-D + AMS 1,13 + 5% viv 116 4 4 2 7 0 99 97 100 100
Glyphosate/dicamba + AMS 0.56 + 5% viv 105 7 9 2 5 0 93 96 99 100
Paraquat + NIS 0.56 +0.25% viv 49 17 27 13 32 20 30 53 50 81
Glufosinate 0.49 33 57 37 8 173 49 13 13 45 0
Glyphosate® + AMS 0.43 + 5% viv 114 4 82 3 18 0 100 0 98 93
Glyphosate® + glufosinate 0.43 +0.49 52 14 42 8 23 41 90 18 80 88
+ AMS + 5% viv
Glyphosate® + paraquat 0.43 +0.56 as 6 25 16 13 30 50 43 58 93
+ AMS + NIS + 5% viv + 0.25% viv
Paraquat + diuron + NIS 0.56 +0.28 + 0.25% v/v 58 24 0 0 0 s1 76 100 100 100
Quizalofop + NIS 0.062 + 0.25% v/v 19 9 126 98 101 91 94 0 0 0
Glyphosate® + quizalofop 0.43 + 0,062 17 0 77 4 5 95 100 0 97 99
+ AMS + NIS + 5% viv+ 0.25% viv
Clethodim + COC 0.104 + 1% viv 14 ] 119 154 113 91 89 0 0 G
Glyphosate® + clethodim 0.43 +0.104 1 1 119 4 17 93 100 0 96 100
+ AMS+ COC + 5% viv+ 1%viv
Untreated control - 139 102 110 123 172 - = - .. =
LSD (0.05) 48 32 41 64 90 23 15 22 11 11

"Glyphosate/2,4-D and glyphosate/dicamba were applied as the commercial formulations, AMS is ammonium sulfate, NIS is 90% non-ionic surfactant (R-11), and COC is ¢rop oil concentrate (Moract).
YRRW is glyphosate-resistant spring wheat, CFW is imidazolinone-resistant wheat, RRC is glyphosate-resistant spring canola, CFC is imidazolinone-resistant canola, and LLC is glufosinate-resistant canola,
“Roundup Ultra formulation of glyphosate.

“Touchdown formulation of glyphosate (isopropylamine salt).




Field bindweed control in fallow with imazapvr and imazapic. Traci A. Rauch and Donald C. Thill. (Plant Science
Division, University of Idaho, Moscow, ID 83844-2339) Two studies were established in chemical fallow near
Tammany, ID to examine field bindweed control with imazapyr and imazapic. In both experiments, plots were 12
by 20 fi arranged in a randomized complete block design with four replications. All herbicide treatments were
applied with a CO;, pressurized backpack sprayer at 3 mph (Table 1). The entire plot areas were treated with
glyphosate at 0.38 1b ae/A on April 10 and flay mowed on April 28, 2000. Field bindweed density and weed control
were evaluated on May 12, Tune 27, July 27, August 9, and September 12, 2000.

Table 1. Application and soil data for experiment one and two.

Experiment one Experiment two
Application date September 22, 1999 March 8, 2000 July 13,2000 July 13, 2000
Field bindweed growth stage bloom (post-harvest) presmergence 12 in. runmers 12 in. runners
Gpa 20 20 10 16
Psi 40 40 30 3¢
Air temperature (F) 82 48 80 20
Relative humidity (%) 40 80 39 35
Wind (mph, direction) 1L, NW 1,8W 1, NW LNW
Cloud cover (%) ¢ 80 20 20
Soil temperature at 2 in (F) 60 38 68 68
pH 59
OM (%) 2.5
CEC {meq/100g) 22
Texture silt loam

In experiment one, field bindweed density was lowest with glyphosate/2, 4-D (July 27) and bloom-stage applied
imazapyr at 0.50 Ib/A (July 27 and September 12); however, density did not differ among treatments at either
evaluation date (Table 2). On July 27, glyphosate/2 4-D and imazapyr applied at bloom-stage controlled field
bindweed better (98 to 99%) than both rates of imazapyr and imazapic at 0.128 1b/A applied preemergence (35 to
50%). On September 12, field bindweed control was best with bloom-stage applied imazapyr at 0.50 1b/A (98%)
and lowest with both rates of imazapyr and imazapic at 0.128 1b/A applied preemergence (18 to 47%).

In experiment two, field bindweed density on August 9 ranged from 1 to 9 plants/240 ft* and did not differ among
treatments or from the untreated check (Table 3). On September 12, all treatrents, except imazapyr at 6.125 Ib/A,
had less field bindweed than the untreated check. Field bindweed density in the glyphosate/2 4-D treatment was
82% lower than the 0.125 Ib/A imazapyr treatment. Imazapyr at 0.25 Ib/A and glyphosate/2 4-D controlled field
bindweed 88 and 93%, respectively, on August 9. By September 12, glyphosate/2 4-D controlled field bindweed
better (82%) than both rates of imazapic and imazapyr at 0.125 /A (18 10 52%).

Table 2. Field bindweed density and control with imazapyr and imazapic in experimert one.

Field bindweed
Application Density Control
Treatment® Rate® timing July 27 September 12 July 27 September 12
/A plants/240 f* %
Imazapyr 0.25 bloom 1 2 98 90
Imazapyr 0.50 bloom 0 0 99 2
tmazapic 0.128 bloom 1 2 77 78
Imazapic 0.192 bioom 5 6 54 60
Imazapyr 0.25 precmergence 4 & 35 39
Imazapyr 0.50 presmergence 4 9 49 18
Imazapic 0.128 preemergence 7 9 50 48
Imazapic 0.192 presmergence 1 2 82 75
Glyphosate/2,4-D 1.0 12 in. runpers ¢ 2 98 30
Untreated check - - 5 11 - -
LSD(0.05) NS NS 47 43

*A 50% nonionic surfactant (R-11) was applied at 0.25 % v/v with all posiemergence imazapyr and imazapic applications.
*Rate is in Ib as/A,
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Table 3. Field bindweed density and control with imazapyr and imazapic in experiment two.

Field bindweed
Density Control
Treatment” Rate® Aurust 9 September 12 August 9 September 12
b/A plants/240 f° 9
Imazapyr 0.125 5 11 64 18
Imazapyr 0.25 2 6 88 68
Imazapic 0.128 4 8 49 52
Imazapic 0.192 3 6 48 52
Glyphosate/2, 4-D 1.0 1 2 93 82
Untreated check - 9 16 - -
LSD(0.03) NS 7 14 27

*A. 90% nonionic surfactant (R-11) was applied at 0.25 % v/v with all imazapyr and imazapic treatments.

Rate is in Ib ae/A

102




Cuackerass control with glyphosate formulations. Traci A. Rauch and Donald C. Thill. (Plant Science Division,
University of Idaho, Moscow, ID 83844-2339) A study was established near Bonners Ferry, ID in a field waste
area 1o examine quackgrass, volunteer wheat, and toad rush control with glyphosate and ETK2303. Plots were 8 by
30 ft arranged in a randomized complete block design with four replications. All herbicide treatments were applied
with a CO, pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Weed control
was evaluated visually on May 16 and 24, and June 6 and 26, 2000.

Table 1. Application and soil data.

Application date May 8, 2000 May 24, 2000
Quackgrass growth stage 6to8in W0twil2in
Volunteer wheat growth stage 12t0 16in boot stage
Toad rush growth stage lin 2t03in
Alr temperature (F) 62 80
Relative bumidity (%6) 39 40
Wind (mph, direction) 6, W LW
Cloud cover (%) 85 50
Soil temperature at 2 in (F) &0 65

pH 7.3

OM (%) 10.0

CEC (meq/100g) 25

Texture loam

On May 16, volunteer wheat control was greater with ETK2303 at 0.75 Ib/A (94%) than ETK2303 at 0.65 Ib/A
(89%), but by June 6 all treatments at both timings controlled volunteer wheat 99%. On May 16 and June 6, all
treatments controlled toad rush 99%. Toad rush regrowth decreased control by June 26 to 65% or less for the early
timing and 86% or less for the later timing.  Quackgrass was slower to display syrmaptoms. On May 16, all
treatments had only suppressed guackegrass (72 to 79%), but by May 24 both ETK2303 treatments controlied above-
ground quackgrass shoots 91 and 96%. By June 6, quackgrass in the early timing treatments was starting 1o regrow
and control decreased to 62 1o 65%. The same trend occurred in the later timing treatients on June 26.
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Table 2. Quackgrass, volunteer wheat, and toad rush control with glyphosate and ETK2303.

Application Volunteer wheat control Toad rush conirol Quackgrass control

Treatment” Rate’ timing’ May 16 June 6 May 16 June 6 June 26 May 16 May 24 June 6 June 26

1b/A Ygumene
Glyphosate 0.75 6io8in 91 99 99 99 &0 72 76 62 60
ETK2303 0.65 6to8in 89 99 99 99 65 78 91 64 65
ETK2303 0.75 6to8in 94 99 99 99 65 79 96 65 64
Glyphosate 0.75 10t0 12in - 99 .- 99 86 e - 98 86
ETK2303 0.65 16t012in - 99 - 9% 85 - - $9 86
ETK2303 0.73 10tei2in -~ 99 - 99 86 - - 99 85
Unireated check - - - - o - e - - -
LSD (0.05) 5 NS NS NS 4 5 6 4 4
Density (phts/RY) 9 112 46

*Glyphosate was the Roundup Ulira formulation. ETK2303 is a glyphosate acid formulation. Non-ionic surfactant/acidifier (L1700) was applied at 0.5 % v/v with all ETK2303 treatments,
*Rates are in 1b as/A.
‘Application timing based on quackgrass growth stage.



Volunteer wheat control with carfentrazone. Janice M. Reed and Donald C. Thill. (Department of Plant, Soil, and
Entomological Sciences, University of Idaho, Moscow, ID 83844-2339) A study was conducted near Moscow,
Idaho to evaluate control of volunteer wheat with carfentrazone in combination with glyphosate applied pre-plant in
a no-till cropping system. The experimental design was a randomized complete block with four replications and
plot size was 8 by 30 fi. Treatments were applied on April 3, 2000 with a CO, pressurized backpack sprayer
calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Volunteer wheat control was evaluated visually 7 and 14
days after treatment (DAT).

Table 1. Application data.

Volunteer wheat growth stage 210 4 leaf
Alr temperature (F) 61
Relative humidity (%6} 47
Wind (mph, direction) 31085, 8E
Cloud cover (%) 50
Soil temperature at 2 in (F) 52
pH 52
OM (%) 3.8
CEC (meg/100g) 2
Texture Sift loam

At 7 DAT, carfentrazone plus paraquat confrolied volunteer wheat 100 %, while all other treatments suppressed
volunteer wheat 35 to 75% (Table 2). By 14 DAT, all weatments, except glyphosate/dicamba, controlied volunteer
wheat 80 to 100%. All treatments controlled volunteer wheat 100% (data not shown) at the time spring wheat was
seeded in the plot area 22 DAT.

Table 2. Volunteer wheat control with carfertrazone and giyphosate combinations.

Volunteer wheat control
Treatment’ Rate 7DAT 14 DAT
A %-
Carfentrazone + 2,4-D + glyphosate + AMS 0.008 +0.125 +0.375 40 90
Carfentrazone + 2,4-D + glyphosate + AMS 0.008 +0.125 +0.75 75 90
Carfentrazone + 2,4-D + givphosate + AMS 0.008 + 0.25 + 0.375 50 85
Carfentrazone + glyphosate + AMS 0.008 +0.375 35 90
Carfentrazone + glyphosate + AMS 0.008 + 0.75 43 90
Carfentrazone + glyphosate + AMS 0.004 +0.75 52 80
Carfentrazone + paraquat + NIS 0.008 +0.375 100 100
Carfentrazone + sulfentrazone + glvphosate + AMS G.008 + 0.2 + 0375 63 100
Glyphosate/dicamba 0.5 55 78
L3D (0.05) 10 4

*AMS is Hquid ammonium sulfate applied at 17 Ibs/100 gal. NIS (R-11) is 2 0% non-ionic surfactant applied at 0.25% v/v. Glyphosate/dicamba
was applied as the commercial formulation.
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Evaluation of glyphosate products for volunteer wheat and broadleaf weed control in fallow, Michael J. Wille and
Don W. Morishita. Twin Falis Research and Extension Center, University of Idaho, Twin Falls, 1D 83303-1827). A
study was conducted at the University of Idaho Research and Extension Center near Kimberly, ID to compare the
efficacy of two glyphosate products alone or tank-mixed with dicamba or 2,4-D for control of volunteer wheat and
broadleaf weeds in fallow. Glyphosate-M is marketet as Roundup Ultra® and glyphosate-S is marketed
Touchdown®. The soil at the study site was a Portneuf silt loam soil (26% sand, 64% silt, and 10% clay, pH of 8.1,
1.6% organic matter, and a CEC of 16 meq/100 g soil). Experimental design was a randomized complete block with
four replications. Individuai plots were 8 by 23 feet. Wheat seed was broadcast uniformly throughout the study area
on April 4, 2000, to simulate volunteer wheat. Volunteer wheat (15 plants/ft°), kochia (15 plants/ft®), and common
lambsquarters (24 plants/ft®) were the dominant weed species. Herbicides were broadcast-applied with flat-fan
nozzles at 10 gpa using a CO,-pressurized bicycle-wheel sprayer May 27, 2000 {air temperature, 77 F; soil
temperature, 70 F; relative humidity, 68%; wind velocity, 3 mph; 20% cloud cover). All weed species were 1 10 8
inches tall at herbicide application. Weed control was evaluated visually June 6 and July 3, 10 and 37 days after
treatment (DAT), respectively,.

Volunteer wheat control was better than 90% for all treatments at both evaluation dates (Table). Kochia was
controlled 86 to 100% 13 DAT but declined to 60 to 75% 38 DAT. Kochia control was similar among all herbicide
treatments on both evaluation dates. Common lambsquarters control ranged from 69 to 96% 13 DAT. Both
glyphosate products at 0.28 Ib/A + 2,4-D or dicamba was as effective as both glyphosate alone at 0.469 Ib/A and
more effective than either glyphosate products alone at 0.28 or 0.375 /A at controlling common lambsquarters.
Glyphosate at 0.375 Ib/A + 2,4-D or dicamba was more effective than glyphosate alone at the same rate. Common
lambsquarters was controlled equally well by either glyphosate alone at 0.469 Ib/A or combined with 2,4-D or
dicamba. Common lambsquarters control ranged from 63 to 81% 38 DAT but differences between herbicide
treatments could not be distinguished. These data indicate that the two glyphosate products evaluated in this study
controlled weeds equally. Also, tank-mixing 2,4-D or dicamba with Jower rates of glyphosate can control weeds in
fallow as effectively as higher rates of glyphosate alone and may offer an economical alternative.
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Table. Volunteer wheat and broadieaf weed control in fallow with two glyphosate products near Kimberly, Idaho.

Weed control®

TRZAX KCHSC CHEAL
Treatment” Rate 6/9 %3 619 773 6/9 3
Ib/A - Yo

Glyphosate-S + 028+ 98 100 92 75 73 63
ammonium sulfate 1.7

Glyphosate-S + 0375+ 100 97 100 65 75 66
ammonium sulfate 1.7

Glyphosate-S + 0469+ 100 100 100 73 8¢ 70
amimonium sulfate 17

Glyphosate-M + 028+ 49 100 93 60 69 64
ammonium sulfate 1.7

Glyphosate-M + 0375+ 98 98 98 63 76 63
ammonivm sulfate 1.7

Glyphosate-M + 0.469 + 99 100 92 5 89 80
ammonium sulfate 1.7

Glyphosate-S + 0.28 + 91 97 93 70 79 70
dicamba + 0125+
ammonium sulfate 1.7

Glyphosate-S + 0375+ 96 99 100 75 81 73
dicamba + 0.125+
ammonium sulfate 1.7

Glyphosate-S + 0.469 + 99 97 97 65 92 73
dicamba + 0,125+
ammonium sulfate 1.7

Glyphosate-M + 028+ 96 100 95 71 86 71
dicamba + 0.125+
ammonium sulfate 1.7

Glyphosate-S + 028+ 94 100 94 6l 93 81
2,4-DLVE+ 05+
ammonium sulfate 1.7 :

Glyphosate-S + 0.375+ 99 91 94 599 63 71
24-DLVE+ 0.5+
ammonium sulfate 1.7

Glyphosate-S + 0469+ 100 98 98 64 96 75
24-DLVE+ 0.5+
ammonium sulfate 1.7

Glyphosate-M + 0.28+ 100 98 91 76 92 78
24-DLVE~+ 0.5+
ammonium sulfate 1.7

LSD (0.05) 5 4 7 16 0 it

“Weeds evaluated for control were volunteer wheat {TRZAX), kochia (KCHSC), and common lambsquarters (CHEAL)

®Gilyphosate-S is marketed as Touchdown® and Glyphosate-M is marketed as Roundup Ultra®.
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Weed control in lentil. Brian M. Jenks, Denise M. Markle, Gary P. Willoughby, and Kent McKay. (North Central
Research Extension Center, North Dakota State University, Minot, ND 58701) ‘CDC Richlea’ lentils were seeded
April 28 at 60 Ib/A into 6 inch rows in a conventional tillage system. Individual plots were 10 by 30 ft arranged in a
RCBD with three replicates. Preplant incorporated (PPI) treatments were applied April 26, preemergence (PRE)
treatments were applied May 3. Postemergence treatments were applied June 2 (POST) and June 5 (POST 2). All
freatments were applied with a CO, pressurized bicycle sprayer. PPI and PRE treatments were applied with
XR80015 flat fan nozzles delivering 20 gpa at 30 psi. Postemergence treatments were applied using XR8001 flat fan
nozzles delivering 10 gpa at 40 psi.

Table. Lentil injury and weed contro! with various herbicides.

Lentil Control
Stand Injury POLCO AMARE| SETLU KCHSC
s Rate 626 | 525 7-15 | 7-15 821 | 715 | 821 | 7-15 821
b ai/A pl/m of row Yer
Untreated 10.7 0 0 0 0 0 0 0 0
PPI
Ethalfluralin 0.75 10.8 8 2 86 87 96 91 91 91
Trifluralin 1 13 0 75 71 95 81 83 84
Trifluralin + metribuzin 0.75+0.25 14 4 70 58 90 80 77 76
PRE
Imazethapyr 0.031 10 2 90 89 100 88 40 28
Sulfentrazone + pendimethalin 0.125+1 6.1 70 5 55 55 93 20 90 87
PPI/POST
Sulfentrazone / quizalofop 0.125/0.048 8.7 17 3 67 68 75 57 82 87
Sulfentrazone / quizalofop 0.25/0.048 82 52 9 84 77 92 75 89 91
Sulfentrazone / quizalofop 0.5/0.048 5.4 66 44 93 92 97 80 98 96
Handweeded check® 89 11 3 90 92 97 94 96 98
PPI/POST 2
Trifluralin / MCPB 0.75/0.125 11 0 67 62 88 78 70 63
PRE/POST
Sulfentrazone / quizalofop 0.125/0.048 73 30 3 58 50 75 27 20 95
Sulfentrazone / quizalofop 025/0.048 5.5 58 12 86 81 97 58 96 95
Sulfentrazone / quizalofop 0.5/0.048 48 66 54 92 87 97 76 100 98
Flumioxazin / quizalofop 0.063 /0.048 7.1 53 4 47 27 78 30 72 78
Flumioxazin / quizalofop 0.094 /0.048 6.8 62 12 45 37 74 25 77 83
Flumioxazin / quizalofop 0.188 /0.048 3.1 75 27 50 37 91 27 92 91
POST 2
MCPB 0.25 0 0 22 7 60 37 38 37
LSD 2 7 12 10 15 13 22 16 20
cv 18 13 71 9 15 9 23 13 16

*Trifluralin was applied at 0.75 Ib (PPI) followed by quizalofop at 0.048 Ib (POST) to aid handweeding.

We evaluated lentil tolerance to different rates of sulfentrazone and flumioxazin applied either preplant incorporated
or preemergence. All rates of sulfentrazone and flumioxazin caused moderate to severe crop injury early in the
season. Crop stunting and stand reduction was observed in aimost all sulfentrazone and flumioxazin treatments
compared to the untreated check. The lentils recovered somewhat by mid-July, especially in lower rates of
sulfentrazone and flumioxazin. A high density of yellow foxtail also impeded lentil growth. An adjuvant was not
applied with quizalofop resulting in less foxtail control. Sulfentrazone at 0.125 1b generally provided less weed
control compared to the higher rates, Flumioxazin controlled kochia and pigweed at the high rate only. It did not
control wild buckwheat or yellow foxtail at any rate.
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Kochia control during pasture establishment. Steven A. Dewey, Holli Murdock, and R. William Mace.
{Department of Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 8§4322-4820). Eleven
postemergence herbicides were evaluated for their effectiveness in controlling kochia (KOCSC) in a newly seeded
smooth brome/ orchardgrass/ alfalfa pasture. Individual treatiments were applied to 10 by 30 foot plots with a
backpack CO, sprayer using flatfan 8002 nozzles providing a 10 foot spray width calibrated to deliver 18.5 gpa at
40 psi. The soil was a loam texture with 7.7 pH and O.M. content of less than 2%. Treatments were applied on June
15, 1999 in a randomized block design with four replications. Pasture grasses and alfalfa were approximately eight
inches high and kochia was not visible at application. There was a moderate to heavy stand of seedling pigweed,
lambsquarters and shepherdspurse present at the time of herbicide application. However, afier the first cutting most
of these weeds had died and kochia had become the predominate weed. Visual evaluations for weed control were
completed August 12, 1999 and the following vear on August 1, 2000.

Metsulfuron and triasulfuron gave excellent control of kochia in both the seedling and the ensuing vear. Picloram
and clopyralid treatments improved dramatically from 1999 to 2000, but still provided less than 75 percent control.
Alfalfa injury was severe from all treatinents containing picloram or clopyralid, but was only slight to moderate from
most other treatments. The pasture grasses were not injured by any treatment. (Utah Agricultural Experiment Station,
Logan, UT. 84322-4820)

Table. Kochia contro! during pastare establishment.

Alfalfa Weed control

Treament Injury KOCSC

Rate 8100 §-12-99 §-1-00

/A Yo
2.4-D amine 0.3 39 5 34
Dicamba/2,4-D amine 0.24 §3 59 43
Picloram 0.125 100 11 63
Clopyralid (.1875 100 10 66
Metsulfuron ® 0.004 19 96 84
Metsulfuron ® 0.009 29 100 94
Triasulfuron * 0.013 44 100 98
Triasulfuron * 0.019 30 100 88
Dicamba 0.24 39 92 61
Clopyralid/2,4-D amine 0.6 99 25 68
Picloram/2,4-D amine 0.32 1060 6 73
Untreated . 3 4] 0
LSDuos 37 119 26.3

* Non-ionic surfactant added at .25% v/v.
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Oxeve daisy control with metsulfuron. Steven A. Dewey, Jason Tew, and R. William Mace. (Department of Plants,
Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820). Oxeve daisy (CHRLE) was treated
with several herbicides including metsulfuron, clopyralid, and picloram to evaluate their effectiveness at controlling
oxeye daisy in permanent pasture. Individual treatments were applied to 7 by 30 foot plots with a backpack CO,
_sprayer using flatfan 80015 nozzles providing a 7 foot spray width calibrated to deliver 18 gpa at 40 psi. The soil
was a silt loam with 7.6 pH and O.M. content of less than 2%. Treatments were applied on May 18,2000to a
randomized block design, with three replications. Oxeye daisy was 3-5" tall at the time of application. Visual
evaluations for weed control were completed June 27, 2000.

Metsulfuron provided good to excellent control of oxeye daisy 5 weeks after treatment. Control from picloram and
picloram plus 2,4-D was comparable to the lowest rate of metsulfuron. Clopyralid was the least effective treatment,
averaging 73 percent control. Pasture grasses were not injured by any treatment. This site will be evaluated again in
2001. (Utah Agricultural Experiment Station, Logan, UT, 84322-4820)

Table. Oxeve daisy control with metsuifuron

Weed control

Treatment* CHRLE

Rate 6-27-00

Ib/A Yo—
Metsulfuron 0.0188 88
Metsulfuron 0.028 91
Metsulfuron 0.0375 95
Metsulfuron 0.0563 97
Clopyralid 0.464 73
Picloram 0.5 88
Picloram/2,4-D amine 125 90
Untreated 0
LSD, oo 10.1

* Nonionic surfactant applied at 0.25% v/v all metsulfuron treatments.
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Peppermint tolerance to fluroxypyr. Bill D. Brewster, Carol A. Mallory-Smith, and Bradley D. Hanson.
{Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-3002) A trial was conducted
near Stayton, Oregon, to evaluate the effect of fluroxypyr on established peppermint. The experimental design was a
randomized complete block with four replications and & ft by 20 ft plots. Fluroxypyr was applied with a single-
wheel, compressed-air, plot sprayer which delivered 20 gpa at 19 psi through XR 8003 flat fan nozzle tips.

Herbicide application data are presented in Table 1.

Visual evaluations of crop injury were conducted periodically in April through June 2000, following fluroxypyr
application. Results of three of these evaluations are presented in Table 2. All rates and timings of fluroxypyr
resulted in considerable stunting of the peppermint as well as loss of chlorophyll. Stunting was still present at the
higher rates over two months after application.

Table 1. Fluroxypyr application data.

Application date 4/11/00 4/18/00 5/5/Q0
Air temperature (F) 77 55 54
Soil temperature (F) 74 54 60
Relative humidity (%) 59 50 73

Table 2. Visual evaluations of peppermint injury.

Peppermint injury
Fluroxypyr rate Mint height Application date May 9 May 25 June 28

ibiA in %
0.062 1.5 4/11/00 25 i6 3
0.125 1.5 4/11/00 30 i1 8
0.25 1.5 4/11/00 58 38 10
0.062 2-4 4/18/00 30 8 0
0.125 2-4 4/18/00 43 28 5
0.25 2-4 4/18/00 60 65 21
0.062 6-10 5/5/00 18 g 0
0.125 6-10 575100 28 24 5
0.25 6-10 5/5/00 33 40 18

0 e : 0 g [¢]
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Effect of row spacing and trinexapac-ethyl on perennial rvegrass seed vield. Bill D. Brewster, Carol A. Mallory-
Smith, and Bradley D. Hanson. (Department of Crop and Soil Science, Oregon State University, Corvallis, OR
97331-3002) Perennial ryegrass was seeded in 3-, 6-, and 12-inch row spacings on October 2, 1998, in a trial
designed to study annual bluegrass stand suppression. The trial was conducted at the Oregon State University
Hyslop Research Farm near Corvallis, OR. The experimental design was a randomized complete block with four
replications and 8 ft by 25 ft plots. Trinexapac-cthyl was applied at 0.36 Ib/A on April 30, 1999, with a single-
wheel, compressed-air, plot sprayer which applied 20 gpa at 19 psi through XR 8003 flat fan nozzle tips. The
perennial ryegrass was at the 2-node stage and the annual bluegrass was flowering to hard dough. In July, the
ryegrass was swathed, threshed and cleaned. The annual bluegrass stand density was determined on December 6,
1999, by counting plants in three 1-sg-ft quadrats per plot.

Trinexapac-ethyl increased perennial ryegrass seed yield by an average of 680 Ib/A (LSD, s = 134 |b/A) over the
untreated checks. There were no differences among row spacings and there were no row spacing x growth regulator
interactions. Trinexapac-ethyl also reduced the height of the ryegrass and prevented lodging. Annual bluegrass
stand the following December was significantly higher in the 12-inch row spacing (LSD,,, = 15.5 plants/sq ft), and
in the untreated checks (LSD,; = 12.4 plants/sq ft).

Table. Perennial ryegrass seed yield and subsequent annual bluegrass stand, Corvallis, OR, 1999.

Row spacing Treatment Ryegrass seed Annual bluegrass
inches /A plants/sq ft

3 Trinexapac-cthyl 2143 6.2

3 Check 1375 212
6 Trinexapac-ethyl 1969 ‘ 9.3

6 Check 1366 352
12 Trinexpac-ethyl 1948 25.7
12 Check 1281 540
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Tolerance of carbon-seeded perennial rvegrass to herbicides. Bill D, Brewster, Carol A. Mallory-Smith, and Bradley
D. Hanson. (Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-3002) A trial was
conducted at the Oregon State University Hyslop Research Farm near Corvallis, OR to evaluate herbicides for
controlling annual bluegrass in new seedings of perennial ryegrass. The experimental design was a randomized
complete block with four replications and 8 ft by 35 ft plots. Perennial ryegrass (*Delaware Dwarf”) was seeded on
September 28, 1999, with 12-inch row spacing. A l-inch-wide band of activated charcoal at a rate of 300 Ib/A was
sprayed over the seeded row as it was being planted. Herbicides were applied on September 29, 1999, with a single-
wheel, compressed-air, plot sprayer which delivered 20 gpa at 19 psi through XR8003 flat fan nozzle tips.
Additional application information is presented in Table 1. Visual evaluations were conducted periodically after
crop and weed emergence. The ryegrass was swathed, threshed, and cleaned in July 2000.

Some injury occurred with all of the treatments, but by mid-winter the symptoms were largely gone. Visible injury
persisted longer with the higher rate of clomazone and azafenidin than with the other treatments (Table 2). All
treatments, except the lower rate of clomazone and sulfentrazone, provided at least 95% control of annual bluegrass
through early February. The higher rate of sulfentrazone and both rates of azafenidin produced perennial ryegrass
seed yields greater than the standard diuron.

Table 1. Herbicide application data,

Air temperature (F) 43
Soil temperature (F) - 46
Reiative humidity (%) 51
Wind (mph) 0
Soil moisture dry on surface

Jable 2. Visual evaluations of annual bluegrass control and crop injury and perennial ryegrass seed vield,

Annpal bluegrass contro] Perennual rveerass injury
COctober 20, February 8, 2000 Qctober 20, February 8, 2000 Seed
Treatment Rate 1999 1669 vield
Ib/A Yo 1b/A
Diuron 24 100 99 i1 6 1345
Norflurazon (.49 99 95 5 0 1450
Norflurazon 0.98 100 99 11 4 1355
Clomazone 0.25 99 93 11 0 1360
Clomazone 0.5 100 98 18 15 1432
Sulfentrazone 025 99 91 3 0 1335
Sulfentrazone 0.5 100 96 14 9 1506
Azafenidin 0.188 100 97 16 5 1499
Azafenidin 0.375 100 100 24 20 1571
Check 0 0 0 0 0 1467
180, 149
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Control of wild oat in barley. Alvin J. Bussan, Chris Murphy, Susan B. Kelly. (Department of Land Resources and
Environmental Sciences, Montana State University, Bozeman MT 59717) This field trial was conducted to
evaluate suspected wild oat resistance to imazamethabenz and ACCase inhibitors in irrigated barley. This site,
located on the Fairfield Bench in north central Montana, has been in continuous malt barley production for 30 +
years. Imazamethabenz is an Acetolactate synthase (ALS) inhibitor and wild oat resistance has been suspected on
the Bench because of continuous use over the last 6 to § years. Management prior to the early 1990°s was
accomplished with triallate. However, continuous triallate use led to resistance in wild oat nearly a decade ago. Site
description information is summarized in Table 1. Herbicide weatments were applied with a hand-held CO;
backpack sprayer with 10 GPA water at 40 psi at 3 mph. Application timings and climatic conditions at time of
application are surnmarized in Table 2. Herbicide effects on barley and wild oat are shown in Table 3.

Table I, Site description

Crop Malt Barley
Planting Date April 20, 2000
Planting Rate 95 Iblacre
Row spacing 12 inches
Previous Crop : Malt Barley
Soil Type loam

Plot Size . 7’ by 25’

Table 2, Application data and climatic conditions

Application Date May 16, 2000 (A) May 23, 2000 (B)
Application Timing Spring Post-¢mergence Spring Post-emergence
Time of Day 7TAM 7AM

Air Temperature 60F 52F

Wind Velocity 3 mph 3 mph

Soil Temperature 58 54

Cloud Cover (%) 25 0

Crop Stage at Application 2 leaves 4 leaves

Table 3. Effects of herbicide application on malt barley and wild oat

Harley S 41T We VTN
St Iniury Control
Treatment Rate Appl. Code Timing 06/15/00 06/15/00 06/15/00
(LB A/A) : EA
imazamethabenz® 4.375 A 1-31f 2.5 7.5 - 47.5
tmazamethabenz* 0.47 A 1310 0 ¢ 60
imazamethabenz* 0.94 A -3 1 12.5 10 775
tralkoxydim+ 0.176 B 350 0 0 323
tratkoxydim+ 0.24 B 3-51f 2.5 [ 525
tratkoxydim+ 0.48 B 3-51f 10 10 67.5
fenoxaprop 0.083 B 3-SIf 17.5 7.5 82.5
fenoxaprop 0.12§ B 3-510fF 30 ‘ 10 94
fenoxaprop 0.25 B 3-51f 50 20 96
non-treated . 0 0 ¢
LSD (P=.05) 7.47 9.68 12.01

*=NIS 025 V/V,+=NIS 0.5 V/V,and AMS 1.7 LB/A

Control of wild oat with imazamethabenz increased with rate, but only resulted in 78% control at twice the label
rate. Irrigation was initiated several days afier imazamethabenz application, which resulted in decreased efficacy.
Primary wild oat tillers were killed, but irrigation helped secondary tillers grow through imazamethabenz injury
Tralkoxydim and fenoxaprop are relatively new wild oat herbicide for barley, but are both Acetyl-CoA carboxylase
(ACCase) inhibitors. Poor control resulted from tralkoxydim. Tralkoxydim failed to manage emerged seedlings
resulting in only 52% control at the labeled rate. Variable control of wild oat with tralkoxydim was seen in other
studies conducted across Montana in 2000. Fenoxaprop effectively managed established wild oat, but resulted ina
high level of injury. Regardless, numerous wild oats emerged with subsequent irrigation that resulted in a large
amount of seed production even though they were not visible above the crop canopy.
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Herbicide resistance did not appear to be contributing to the lack of wild oat control. Rather, an extremely high
population of wild oat at the site, drought stress prior to herbicide application, timing of flood irrigation with respect
to herbicide application, and lack of cultural management practices lead to poor results. Producers on the Bench
will have to adjust their management systems to allow for future management of wild oat. For example, barley
seeding rates average from 45 to 55 lb. seed per-acre, yet crop competition is critical for managing late emerging
weeds. Crop rotation is also needed to allow for use of herbicides with alternative modes of action. Triallate
resistant wild oats are widespread across the Bench. ACCase resistant wild oats that are cross-resistant to triallate
have also been identified in several areas. It is only a matter of time before triple resistant wild oats are present and
no herbicide management options are available for barley.
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Barlev variety tolerance to fenoxaprop/safener. Lori J. Crumiey and Donald C. Thill. (Plant Science Division,
University of Idaho, Moscow, ID 83844-2239) Two studies were established to evaluate injury of 20 barley
varieties to fenoxaprop/safener near Moscow and Winchester, Idaho. The experimental design was a randomized
split-plot factorial with main plots as barley variety and subplots as herbicide rate with four replications. Main plots
were 5 by 60 ft and subplots were 5 by 20 ft. Fenoxaprop was applied with a2 CO, pressurized backpack sprayer
calibrated to deliver 10 gal/A at 40 psi (Table 1). Injury was visually evaluated on June 12 and 19, 2000 at Moscow
and June 23 and 29, 2000 at Winchester. Barley was harvested with a small plot combine on August 23, 2000 at
Moscow and September 26, 2000 at Winchester.

Tabie 1. Soil and application data

Location Moscow ‘Winchester
Agpplication date June 5, 2000 June 19, 2000
Agpplication timing 410 5 leaf 410 5 leaf
Air temp (F) 83 49
Relative humidity (%) 52 66
Wind (mph) 3t 7 k3
Soil temperature at 2 in (F) 68 45

pH b 49
OM (%) 3.6 50
CEC (meq/100g) 1% 26
Texture Loam Silt loam

There was no variety by herbicide rate interaction (data not shown). The two most sensitive varieties at both
locations were Klages and Galena with an average injury over all evaluations of 15 and 16%, respectively (Table 2).
The most tolerant variety at Moscow was Stander with an average injury over the two evaluation dates of 2%. At
Winchester, the most folerant variety was Camas with an average injury over the two evaluation dates of 7%.
Barley injury at Moscow averaged over both evaluations was 48% higher for two-row varieties than six-row
varieties and 12% greater for feed varieties compared to malt varieties. However, barley vield was not effected.
Head type and market class did not effect barley variety injury at Winchester. Chinook and Camas were the highest
vielding barley varieties at Moscow (2528 1b/A) and Winchester (2345 Ib/A), respectively. The lowest vielding
variety at Moscow was Galena producing 1493 Ib/A. At Winchester, seed yield of Morex and B2601 were low due
1o animal predation.

Table 2. Barley injury and grain yield of 20 barley varieties pooled over herbicide treatments.

Moscow ‘Winchester
Injury Injury

Variety Market Class Head Type June 12 Jupe 19 Yield June 23 June 29 Yield

row Y prensmamanrarne A e ib/A
B-1202 Malt 2 2 S 1566 9 12 1639
Chinook Malt 2 5 6 2528 9 g 1814
Crystal Malt 2 3 5 1790 8 v 1386
Haringion Malt 2 2 5 1914 14 14 1820
Klages Malt 2 12 22 1845 9 21 1360
Bancroft Feed 2 8 6 2176 9 16 1882
Baronesse Feed 2 6 6 2217 9 18 2203
Camas Feed 2 1z [ 212 9 5 2345
Galena Feed 2 16 13 1493 12 18 1474
Gallatin Feed 2 10 6 1840 8 18 1737
Orca Feed 2 6 6 1498 i1 14 1841
Xena Feed 2 4 6 2057 8 20 2218
Bear Hulless Feed 2 8 19 1797 12 16 1590
B-2601 Malt 6 8 6 1614 10 16 F64
Morex Malt 6 4 6 23712 13 10 497
Stander Malt 6 3 ¢} 2205 9 11 1277
Colter Feed 6 2 6 1699 g 9 1405
Maranna Feed 6 3 5 1595 g i1 1137
Steptoe Feed [3 6 4] 2032 12 12 1178
Tango Feed 6 4 & 2001 g 16 1268
LSD (0.05) 5 $ 270 4 9 390
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At Moscow, fenoxaprop injured barley 5 to 6% and 8 to 9% when applied at 0.083 Ib/A and 0.166 1b/A, respectively
(Table 3). At Winchester, barley was injured 10% on June 23 and 14% on June 29; however, treatments did not
differ from each other. Grain yield of barley treated with fenoxaprop was reduced 11% at Moscow and 10% at
Winchester compared to the untreated control. Results were similar for a greenhouse study performed in February,
2000 (data not shown). In the greenbouse study, biomass of barley was reduced 7% by fenoxaprop when compared
to the untreated check.

Table 3. Effect of fenoxaprop/safener on barley injury and yield pooled over barley variefies.

Moscow Winchester
Injury Injury

Treatment Rate June 12 June 19 Yield June 23 June 29 Yield

B/A L /A Yor WA
Femoxaprop/safener  0.083 s 5 1861 10 14 1490
Fenoxaprop/safener 0.166 8 g 1305 10 14 1487
Usstreated controf - - - 2087 - 1648
LSD (0.05) 1 i 104 NS NS 23
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Effect of fenoxaprop application timing on barley injury near Moscow, ID in 2000. Lori J. Crumiey and Donald C.
Thill (Plant Science Division. University of Idaho, Moscow, ID 83844-2339) A study was established east of
Moscow, Idaho to evaluate ‘Baronesse’ spring barley response to fenoxaprop plus fenchlorazole (safener) applied at
six different timings. The experimental design was a two by six complete block factorial design plus a control with
four replications. Plots were 8 by 24 ft. Fenoxaprop was applied with a CO,, pressurized backpack sprayer
calibrated to deliver 10 gal/A at 30 psi (Table 1). Injury was evaluated visually 7, 10, and 14 days after treatment
(DAT). Height measurements were taken at heading on July 7, 2000. Barley was harvested with a small plot
combine from a 4 by 21 ft area in each plot on August 18, 2000.

Table 1. Soil and application data.

Application date 5/18 5/30 6/6 6/13 6/20 6/27
Application timing 1 leaf 3 leaf lto2tiller 3todtiller 4toS5 tiller 6 tiller
Air temp (F) 44 58 59 69 49 54
Relative bumidity (%) o) s 77 61 90 29
Wind (mph) 1-3 25 0 3 0 0
Cloud cover (%) 35 85 5 35 0 0
Soil temperature at 2 in (F) 45 50 56 62 54 46
Dew presence (Y/N) N N N N Y N
pH 4.5

OM (%) 5.03

CEC (meq/100 g) 13

Texture loam

Fenoxaprop applied at 0.083 and 0.166 Ib ai/A at the 1 to 2 tiller stage visibly injured barley (chlorosis and stunting
of plants) 10 to 35% 7, 10, and 14 DAT (Table 2). Fenoxaprop applied at 0.083 and 0.166 Ib ai/A at the 4 to 5 tiller
stage injured barley plants 20 to 22%, respectively 10 DAT. All other treatments injured barley 0 to 13%. Barley
plants treated at the 1 to 2 and 4 to 5 tiller stage were 15 to 37% shorter in height compared to the untreated control.
Overall grain yield in herbicide treated plots averaged 7% less than the control, however differences were not
significant

Table 2. Effect of fenoxaprop rate and timing on barley injury, height, and yield

Application Injury

Treatment Rate timing 7 DAT 10 DAT 14 DAT Height Yield

Ib ai/A Y% cm A
Fenoxaprop + safener 0.083 1 leaf 0 5 5 7 3998
Fenoxaprop + safener 0.166 1 Jeaf 0 5 5 27 3828
Fenoxaprop + safener 0.083 3 leaf 3 5 7 25 3861
Fenoxaprop + safener 0.166 3 leaf 2 6 13 26 3773
Fenoxaprop + safener 0.083 1to 2 tiller 10 26 27 23 3515
Fenoxaprop + safener 0.166 1to 2 tiller 13 35 35 19 3312
Fenoxaprop + safener 0.083 310 4 tiller 8 1 5 24 3521
Fenoxaprop + safener 0.166  3to4ftille s 3 1 po) 3802
Fenoxaprop + safener 0.083 410 5 tiller 0 20 6 2 3633
Fenoxaprop + safener 0.166 41to 5 tiller 0 22 2 17 3340
Fenoxaprop + safener 0.083 6 tiller 0 2 0 24 3484
Fenoxaprop + safener 0.166 6 tiller 1 3 0 2 3513
Untreated check - - - 27 3904
LSD (0.05) 5 5 8 4 NS

118




Cold temperatures after application may increase barley injury. A 4 F decrease in the average maximum
temperature occurred after application on June 6 (1 to 2 tiller stage) compared to the previous 7 days (Table 3). The
minimum temperature recorded during the experiment (May 18 and July 3, 2000) was 34 F on June 16, 2000.

Table 3. Temperature data.

Avg Min Temp Avg Max Temp Avg Temp
Application date for 1-7 DAT for 1-7 DAT for 1-7 DAT
F.
5/18 46 71 58
5130 42 69 56
6/6 45 65 55
6/13 43 7 57
6/20 43 77 60
6/27 46 78 62

119



The effect of fenoxaprop/safener combined with broadleaf herbicides on four barley varieties. Lori J. Crumley and
Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2239) A study was established
east of Moscow, Idaho to determine the effect of fenoxaprop/safener (fenchlorazole) combined with broadleaf
herbicides on injury to four barley varieties. The experimental design was a randomized complete block split-plot
with barley variety as the main plots and herbicide wreatments as subplots. Plot size was 8 by 24 ft.  Herbicide
treatments were applied using a CO, pressurized back pack sprayer calibrated to deliver 10 gal/A at 30 psi (Table 1).
Injury was evaluated visually on June 12, 16, and 21, 2000. Barley was harvested with a small plot combine from a
4 by 21 fi area of each plot on September 7, 2000.

Table I. Application data.

Application date June 6, 2000
Barley growth stage 4 leaf
Atr temp (F) 60
Relative husmdity (%6) 79
Wind (mph) 63

Soil temperature at 2 in (F) 47

pH 4.5

OM (%) 48
CEC (roeq/100 g) 16
Texture Loam

‘There was no variety by treatment interaction (data not shown). Al herbicide treatments injured barley 5% on June
12 (data not shown). Fenoxaprop applied alone and in combination with bromoxynil injured barley 3 and 4%,
respectively, on June 16, and 2% on June 21 (Table 2). All other treatments injured barley 1% or less on June 16,
No injury was visible by June 21. Barley vield did not differ among herbicide treatments or from the untreated
control.

Table 2. The effect of herbicide treatments on barley injury and grain vield pooled over barley varieties.

Tnjury

Treatment Rate June 16 June 21 Yield

A % /A
Fenoxaprop’ 0.083 3 2 2538
Bromoxymnil 0.25 0 0 2518
MCPA 0.25 0 0 2617
Fenoxaprop + bromoxynil 0.083 + 0.25 4 2 2530
Fenoxaprop + MCPA 0.083 +0.25 1 o 2636
Bromoxynil + MCPA 0.25 +025 1 ] 2939
Fenoxaprop + bromoxynil + MCPA 0.083 +0.25 +0.25 1 0 2353
Untreated control - e - 2492
LSD (0.05) 2 1 NS
Fenoxaprop/safener (Puma)

Barley injury did not differ between the four barley varieties for either evaluation date (Table 3). The highest
yielding variety was Morex. Harrington was the lowest yielding vatiety due to poor stand establishment.

Table 3. Herbicide injury and grain vield of four barley varieties pooled over berbicide treatment.

Injury
Variety June 16 June 21 Yield®
L — ivA

Baronesse 2 1 2745°
Camas 2 i 2736°
Harrington 1 0 1352
Morex 1 0 3176°
LSD (0.05) N8 NS P

*Means with same letter are not significantly different at 0.05 probability level.
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Redstem filaree control in spring barlev. Tim D’ Amato and Philip Westra, (Weed Research Laboratory, Colorado
State University, Ft. Collins, CO 80523} Redstem filaree (EROCI) is a common weed problem for barley producers
in the San Luis Valley of south central Colorado. Applications of broadleaf herbicides registered for use in spring
barley such as 2,4-D, dicamba, and bromoxynil are ineffective in controlling redstem filaree. Fluroxypyr was
recently iabeled for use in barley, and carfentrazone ethyl will be labeled for use in barley in 2001. A field trial was
established to assess the efficacy of these herbicides on redstem filaree in spring barley. Fluroxypyr treatments
provided poor to fair redstem filaree control. Carfentrazone ethyl applied with a nonionic surfactant alone was rated
poor to fair for redstem filaree control but provided excellent control in tank mixes with 2,4-I ester or fluroxypyr.

Leaf burn was observed soon after application on barley treated with carfentrazone ethyl, but the symptom did not
persist more than ten days.

Treatments were applied May 18, 2000 with a CO, pressured backpack sprayer with 11002LP flat fan nozzles on a
ten foot wide boom calibrated to deliver 22 galions per acre. Plot size was 10 feet by 30 feet with three replications
per treatment. Treatments were applied on redstem filaree 2 to 3 inches tall, and four inch tall barley at the two tiller
stage. Control ratings are based on visual evaluations made 19 and 55 days after treatment applications.

Table

Treatment Rate EROCH EROCI
Lb/A % Control — June % Control - July

Fluroxypyr ) 0.094 250 de 65.0¢

Fluroxypyr 0.14 433 ¢ T1.7be

Fluroxypyr 0.094

+2,4-D +0.25 71.7b 783b

Carfentrazone ethy! 0.008 66.7b 75.0b

Carfentrazone ethyl’ 0.008 _

+ Fluroxypyr + 0.094 97.0a 90.7a

Carfentrazone ethyt 0.008

+ 2,4-D ester +0.25 95.0a 90.02a

Carfentrazone ethyl 0.008

+ Fluroxypyr : + 0.094

+2,4-D +0.25 95.02 97.7a

'0.25% v/v nonionic surfactant added to al} treatments
% 4% v/v 28% urea ammonium nitrate added
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Integrated effects of barlev varietv and tralkoxvdim rate on wild oat control. Don W. Morishita and Michael J.
Wille. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827). A study was
initiated under sprinkler irrigation to determine the effect of barley variety and tralkoxydim rate on wild oat control.
The study was conducted at the University of Idaho Research and Extension Center near Kimberly, Idaho. Soil type
was a Portneuf silt loam soil (29% sand, 65% silt, and 6% clay), with a pH of 8.1, 1.6% organic matter and a CEC of
14 meqg/100 g soil. Experimental design was a 3 by 4 factorial randomized complete block with four replications.
Individual plots were 8 by 30 feet. Barley varieties were ‘Galena’, a tall-statured 2-row malting variety;
‘Harrington’, a short-statured 2-row malting barley; ‘Colter’, a tall-statured 6-row feed barley; and ‘Nebula’, a short
statured 6-row variety. All varieties were seeded April 17, 2000, at a rate of 100 Ib seed/A. Tralkoxydim was applied
at three rates: 0X, 0.5X and 1X (1X=0.18 Ib/A) on May 18, at the 2 to 5 leaf wild oat stage using a CO,-pressurized
bicycle-wheel sprayer calibrated to deliver 10 gpa. Environmental conditions at application were: air temperature 65
F, soil temperature 66 F, relative humidity 82%, wind 5 mph, and 5% cloud cover. Wild ocat and barley stand counts
were taken from May 20 to June 1. Wild oat plant densities averaged 29 plants/ﬂ:" Crop injury and wild oat control
was evaluated visually after heading on July 6. Barley and wild oat above-ground biomass was collected from a 0.25
m’ area of each plot July 19. Individual plants of each species were counted and the number and height of each
reproductive culm recorded for each plant. Wild oat plants from each plot were air-dried and dry weight biomass
recorded. Seed collected from the wild oat was cleaned and counted. Barley was harvested with a small-plot
combine August 22.

Tralkoxvdim did not injury barley at either rate. Wild oat control averaged across herbicide rates was similar among
barley varieties (63%) except Nebula, which averaged 53% control. Interaction between varieties and herbicide rates
was significant for wild oat control. Wild oat control in Nebula treated with the 0.09 Ib/A tralkoxydim was 65%
compared to the other varieties at the same rate, which averaged 92%. At the higher tralkoxydim rate wild oat
control averaged 95% across all varieties. Similar results were observed in wild oat densities. Numbers of
reproductive culms per wild oat plant averaged about 1 per plant. Wild oat seed rain differed only among herbicide
treatments and averaged 43, 7, and 5 seed/ft’ in the control, 0.09, and 0.18 Ib/A tralkoxydim rates. Barley yield was
not different among varieties, but did respond to herbicide rate. Grain vield averaged 50, 86, and 79 bu/A in the
control, 0.09, and 0.18 Ib/A tralkoxydim rates. This study demonstrates the differences barley varieties and
tralkoxvdim rates can have on wild oat interference.
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Table. Spring barley varicty and wild oat response to three rates of tralkoxydim® berbicide, near Kimberly, Idaho.

Barlev Wilkd oat Barlev
culmsper  culm N population culm seed Test
plant  height control density culms height min vield  wt
nches % plams/t®  nofplant  inches seed/?  bwA  Ibbu
Variety
Galena 3 22 62 6 1.3 30 1¢ 71 44
Harrington 2 24 63 1.0 32 16 78 46
Coher 2 25 62 14 1.0 30 24 78 41
Nebula 2 18 53 12 10 28 22 61 35
L83 {0.05) 0.8 I 2 ns 01 2 ns ns 3
Tralkoxydim rate
/A
0.0 19 23 0 43 1.0 33 43 50 40
0.09 2.8 22 25 3 L13 29 7 86 42
018 2.3 21 94 0 1.0 28 5 79 41
LSD (0.05) 0.4 i 3 6 0.1 2 13 14 ns
Tralkoxydim
Variety rate
/A
Galena 0.0 2 22 ] 35 1.0 31 27 50 40
Harrington a0 3 25 4] 46 1.0 34 30 59 46
Colter 0.0 2 26 0 46 10 33 56 56 38
Nebula 0.0 2 30 L] 45 1.0 32 60 35 37
Galena 0.08 3 23 89 1 1.5 29 4 83 45
Harrington 0.05 4 24 95 0 1.0 32 1 95 46
Colter 0.09 2 25 92 12 1.0 27 17 90 42
Nebuia 0.09 2 18 65 6 1.0 27 77 37
Galens .18 3 21 96 0 1.0 — 80 43
Harrmgton 0.1% 4 24 35 0 1.0 30 17 79 45
Colter 0.18 3 25 94 0 1.0 30 1 88 43
Nebula 0.18 3 16 93 0 1.0 25 i 70 32
LSD{0.05) ns as 5 Bs 02 2 oS ns as

*Tralkoxydim was applied with Supercharge and ammonium sutfate.
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Wild oat control in spring barlev. Traci A. Rauch and Donald C. Thill. (Plant Science Division, University of
Idaho, Moscow, ID 83844-2339) A study was established near Tammany, Idaho in ‘Baronesse’ spring barley to
evaluate crop response, wild oat control, and spring barley yield with various grass herbicides. Plots were 8 by 30 ft
arranged in a randomized complete block design with four replications. All herbicide treatments were applied with
a CO, pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Spring barley injury
was evaluated visually on June 6, June 20, and July 18, 2000. Wild oat control was evaluated visually on June 27
and July 18, 2000. Barley seed was harvested with a small plot combine from a 4.1 by 27 ft area in each plot on
August 15, 2000.

Table 1. Application data.

Application date May 29, 2000
Spring barley growth stage 4t0 5 leaf
Wild oat growth stage 3104 leaf
Air temperature (F) 58
Relative bumidity (%) 61
Wind (mph, direction) 3,N
Cloud cover (%) 20
Soil temperature at 2 in (F) 55

pH 5.4
OM (%) 33
CEC (meqg/100g) 23
Texture silt loam

Tralkoxydim, imazamethabenz alone or in combinations did not injure barley on June 6 (Table 2). All other
treatments injured barley 8 t0 22%. By July 18, clodinafop and flucarbazone-sodium still injured barley 16 and
35%, respectively. Diclofop and imazamethabenz alone or in combinations suppressed wild oat 76% or less; while
clodinafop, fenoxaprop/safener, and tralkoxydim controlled wild oat 89 to 95%. Seed yield of barley treated with
tralkoxydim was greater than seed treated with clodinafop, flucarbazone-sodium, imazamethabenz alone, and
imazamethabenz + difenzoquat + AMS. Barley seed yield for all treatments except flucarbazone-sodium was
greater than the untreated check.

Table 2. Crop response, wild oat control, and spring barley yield.

Barley injury Wild oat Barley

Treatment® Rate June 6 July 18 control® yield

b/a Yo Ib/A
Imazamethabenz 0.47 0 0 71 2603
Imazamethabenz + difenzoquat 0.235+0.5 0 0 76 2910
Imazamethabenz + AMS 0.47 0 0 75 2996
Imazamethabenz + difenzoquat + AMS 0.235+0.5 0 0 66 2736
Diclofop 1.0 8 0 74 2793
Fenoxaprop/safener 0.082 12 0 89 3219
Clodinafop 0.05 19 16 95 2667
Tralkoxydim + AMS 0.24 0 0 94 3478
Flucarbazone-sodium 0.027 22 35 84 2219
Untreated check - - - - 1826
LSD (0.05) 3 3 11 690
Density (plants/fi) 25

*AMS (liquid ammonium sulfate) was applied at 17 1b/100 gal. Nomntonic surfactant (R-11) was apphed at 0.25 % v/v with all imazamethabenz
and flucarbazone-sodium treatments. Crop oil concentrate (Score) was applied at 0.32 qt/A with clodinafop.
®July 18, 2000 evaluation date.
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Formulation efficacy of tralkoxvdim in combination with broadleaf herbicides in spring wheat and spring barley.
Branden L. Schiess and Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)
A study was conducted near Southwick, ID in ‘Westbred 926’ hard red spring wheat and near Victor, ID in
‘Morex’ spring barley to determine the effect of three tralkoxydim formulations in combination with 2,4-D or
bromoxynil/MCPA on wild oat control and crop injury. Plots were 8 by 30 feet, arranged in randomized complete
block design with four replications. All herbicide treatments were applied with 2 CO, pressurized backpack
sprayer calibrated to deliver 10 gpa at 33 psi and 3 mph (Table 1). Injury and wild oat control were evaluated
visually on May 31 and July 21, 2000 for wheat and June 17 and July 15, 2000 for barley. Wheat was harvested
August 3, 2000 with a small plot combine. Barley was not harvested.

Table 1. Application data.

Location Southwick Vietor
Crop wheat barley
Application date May 23, 2060 June 3, 2000
‘Wheat growth stage 3105 feal 410 6 leaf
Wild oat growth stage 2t0 5 leaf 410 8 leaf
Wild oat plants/f* 24 8
Alr temperature (F) 60 65
Soil temperature at 2 in (F) 63 54
Relative bumidity (%6) 70 48
‘Wind (mph) 0 2
Cloud cover (%) 0 0

On May 31, wheat injury was 5 to 26% for all plots treated with tralkoxydim formulations (Table 2). Wheat injury
for fenoxaprop and clodinafop was 5 and 15%, respectively. No treatment controlled wild oat on May 31, 2000,
However, on July 15, all treatments controlled wild oat 85 to 95%. Wheat vields were between 65 and 80 bw/A in
treated plots compared to the control, which vielded 42 bu/A. On June 17, barley injury was 3 to 8% for all plots
treated with tralkoxydim formulations. Barley was injured 11 and 20% by fenoxaprop and clodinafop,
respectively. No treatinent adequately controlled wild oat on June 17, and by July 15 wild oat was controlled
between 71 and 95%.
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Table 2. Formulation efficacy of tralkoxydim in combination with broadleaf herbicides in spring wheat and spring barley.

Crop injury Wild oat control

Treatment* Rate May 31 July 21 June 17 May 31 July 21 June 17 July 15 Wheat

wheat wheat barley wheat wheat barley barley yield

Ib/A % bwA
Tralkoxydim 0.18 10 0 3 10 91 66 93 78
Tralkoxydim + bromoxynil / MCPA 0.125+0.5 24 2 6 17 90 79 95 68
Tralkoxydim + bromoxynil / MCPA 0.15+ 0.5 20 1 8 16 94 65 95 76
Tralkoxydim + bromoxynil / MCPA 0.18+ 0.5 25 1 6 17 91 75 95 79
YF11315 0.18 5 0 4 9 91 73 95 76
YF11315 + bromoxynil / MCPA 0.125+0.5 26 2 8 15 91 65 95 74
YF11315 + bromoxynil / MCPA 0.15+ 0.5 21 1 6 14 91 70 95 80
YF11315 + bromoxynil / MCPA 0.18+ 0.5 13 0 6 10 96 70 95 74
YF11425 0.18 10 1 5 6 90 73 95 70
YF11425 + bromoxynil / MCPA 0.125 + 0.5 17 1 5 15 89 61 91 72
YF11425 + bromoxynil / MCPA 015+ 0.5 17 0 8 9 94 79 95 72
YF11425 + bromoxynil / MCPA 0.18+ 0.5 21 1 6 10 95 79 95 70
Tralkoxydim + 2,4-D 0.125+ 0.5 19 1 6 T 91 64 89 67
Tralkoxydim + 2,4-D 0.15+ 0.5 14 0 6 7 89 39 84 80
Tralkoxydim + 2,4-D 0.18+ 0.5 12 1 6 10 91 51 94 70
YF11315 +2,4-D 0.125+ 0.5 14 0 6 7 85 25 90 66
YF11315 +2,4-D 0.15+ 0.5 12 0 6 7 90 44 89 72
YF11315 + 2,4-D 0.18+ 0.5 12 0 6 6 92 34 81 76
YF11425 +2,4-D 0.125 + 0.5 10 0 6 12 90 31 89 80
YF11425 + 2,4-D 0.15+ 0.5 17 0 8 12 89 35 83 69
YF11425 +2,4-D 0.18+ 0.5 17 0 6 10 92 31 90 !
Fenoxyprop-P-ethyl + 2,4-D 0.083 + 0.5 5 0 20 11 91 29 75| 79
Clodinafop + 2,4-D + COC 0.05+ 0.5 15 0 11 5 96 45 90 71
Control - - - - - - - 42
LSD (0.05) 11 NS B NS NS 15 NS 17

*YF11315 and YF11425 are tralkoxydim formulations, TF2035 (Supercharge) at 0.5% v/v and AMS (Ammonium Sulfate) at 5% v/v were added to all treatments containing tralkoxydim formulations,
bromoxynil/MCPA was applied as the commercial formulation, 2,4-D was applied as the ester formulation, COC = crop oil concentrate (Score) applied at 0.8% v/v.




Carfentrazone and fluroxypyr for control of kochia in spring wheat. Alvin J. Bussan, Susan B. Kelly, and Chris
Murphy. (Department of Land Resources and Environmental-Sciences, Montana State University, Bozeman MT,
59717) A field trial was conducted near Fort Benton, MT, to evaluate efficacy of carfentrazone and fluroxypyr for
control of kochia when applied at different times in wheat. Previous research at MSU suggested potential synergy
of carfentrazone and fluroxypyr for control of kochia. Carfentrazone and fluroxypyr are seen as management
alternatives to dicamba and ALS inhibiting herbicides for kochia control.

McNeal spring wheat was seeded May 1%, 2000 at 60 Ibs. per acre on a previously fallowed field. The field was
chosen because it had been managed with dicamba in each of the previous five years, and had a recent history of
lack of control of kochia after the dicamba applications. Herbicides were applied when kochia was in the puffball
and 4 to 6 inch stage. Puffball treatments were applied on May 28 at 7 am, with an air temperature of 57 F, a soil
temperature of 55 F, winds at § mph 50% cloud cover and surface soil moisture. Treatments applied at the 410 6
inch stage occurred on June 14™ at 7 am, with an air temperature of 65 F, a soil temperature of 60 F, winds at 7 mph,
75% cloud cover and no soil moisture. Drought conditions prevailed at the site throughout the growing season.
Herbicide treatments were applied with a hand-held CO, backpack sprayer with 10 GPA water at 40 psi at 3 mph.
Herbicide effects are shown in Table 1.

Table 1. Effects of herbicide application on spring wheat and kochia

Spring Wheat Kochia
Injury Stunting Control
Treatment Rate ’ Timing Jun-14-00 Jun-14-00 Jun-14-00  Jul-07-00
(Ib/a) Y%
Weedy Check 0 4] 1] 0
Carfen-*+ 0.0082 Puffball 0 0 725 35
Fluroxypyr* 0.062 Pufiball 0 0 80 77.5
Fluroxypyr* 0.094 Pufiball ] 0 76.3 76.3
Fluroxypyr* 0.125 Pufiball 0 0 80 78.8
Carfen- + fluroxypyr*+ 0.0082+0.062 Puffball 0 0 87.5 725
Carfen- + fluroxypyr*+ 0.082 +0.094 Puffball ] 0 763 75
Fluroxypyr + 2,4-D* 0.0374 +.1585 Puffhall 0 ¢ 72.5 63.8
Fluroxypyr + 2,4-D* 0.0564 +0.235 Puffball g 0 80 763
Fluroxypyr + 2,4-D* 0.075 +0.319 Puffball 0 0 76.3 76.3
Casfen- -+ fluroxypyr and 24-D*+ 0.0082 + 0.062 +.1585 Puffball 0 0 87.5 68.8
Carfen-*+ 0.0082 4" + 0 0 80 68.8
fluroxypyr* .062 4"+ 0 0 46.3 40
fluroxypyr* 0.094 4"+ ¢ 0 72.5 66.3
fluroxypyr* 0.125 4" + 0 0 725 675
Carfen- + fluroxypyr*+ 0.0082 +0.062 4" + 0 0 47.5 42.5
Carfen- +fluroxypyr*+ 0.0082 +0.054 4"+ 0 0 76.3 61.5
fluroxypyr +2,4-D* 0.0374 +.1583 4" + 0 0 53.8 45
fluroxypyr + 2,4-D* 0.0564 +0.235 4" + 0 0 613 56.3
fluroxypyr + 2,4-D* 0.075+0.319 4"+ 0 0 76.3 66.7
Carfen- + fluroxypyr and 2,4-D%+ 0.0082 + 0.062 +.1585 4"+ ] 0 83.8 75
L.SD (P=.05) 0 ¢ 19.27 2122

— Carfentrazone,® = NIS added at 0.25% v/v, + = AMS added at 2 Ib/acre

Kochia control was slightly betier, but not significantly different, when herbicides were applied at the puffball stage
for most treatments. Carfentrazone alone was not effective for controlling kochia at either stage of application.
Carfentrazone did not improve activity of fluroxypyr indicating that there was no additivity or synergy. Kochia
contro} with fluroxypyr was not improved by the addition of 2,4-D either. Fluroxypyr was equally effective at 0.062
10 0.125 Ib/A a.i. when applied to kochia in the puffball stage. However, kochia efficacy increased with fluroxypyr
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rate when applied to 4”” kochia. Herbicide efficacy at the site was impacted by drought conditions, as little moisture
was available. In addition, the kochia at the site were resistant to ALS-inhibiting herbicides and may have been

resistant to dicamba. Greenhouse studies are being conducted to quantify susceptibility/resistance of kochia progeny
from the site to dicamba and fluroxypyr.
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Foxtail control in spring wheat. Brian M. Jenks, Denise M. Markle, and Gary P. Willoughby. (North Central

Research Extension Center, North Dakota State University, Minot, ND 58701) Spring wheat (Alsen) was seeded
May 3 into 6-inch rows at 90 Ib/A in a conventional tillage system. Individual plots were 10 by 30 ft arranged in a
RCBD with three replicates. Treatments were applied using XR3001 flat fan nozzles delivering 10 gpa at 40 psi.
Postemergence treatments were applied on June 5 with a CO, pressurized bicycle sprayer. The primary weeds were
yellow foxtail and wild buckwheat. The crop was harvested on August 31.

Table. Foxtail control, crop injury, and spring wheat vield.

Wheat SETLU POLCO
Treatment Rate Jun26 | Jul20 Jun 26 l Jul 20 Jun 26 I Jul 20 Yield
ib al/A % Inyury % Control bu/A
Untreated 0 0 0 ¢ [ 0 0
Clodinafop + DSV 0.063+ 1281l oz 0 G 95 96 0 0 0
Clodinafop + DSV + 0.063+128f00z+ 0 0 92 93 a0 87 34
bromoxynil & MCPAe 0.5
Clodinafop + DSV + 0063+ 128 floz+ 0 0 88 87 96 95 33
thifensulfuron + 0.023 +
MCPA ester 0.38
Fenoxaprop 0.03 5 0 96 95 0 0 0
Fenoxaprop + 0.05+ 2 0 91 78 88 87 37
bromoxynil & MCPAe 0.5
Fenoxaprop + 0.05+ 1 0 90 88 97 96 37
thifensulfuron + 0.023 +
MCPA ester 0.38
Tralkoxydim + 0.18+ 0 0 92 93 0 0 o
Supercharge + 0.5 %+
AMS 15 /100 gal
Tralkoxydim + 0.18+ 0 0 92 82 36 74 29
bromoxynil & MCPAe + 0.5+
Supercharge + 0.5 %+
AMS 15 16/100 gal
Tralkoxydim + 0.18+ 0 0 87 7% 95 95 34
thifensulfuron + 0.023+
MCPA ester + 038+
Supercharge + 0.5 %+
AMS 15 1b/100 gat
Flucarbazone + NIS 0.025+025% 14 5 38 85 83 92 29
Flucarbazone + NIS + 0.025+0.25%+ 13 5 83 77 86 86 36
bromoxynil & MCPAe 05
Flucarbazone + NIS + 0.025+ 025 %+ 15 5 90 91 95 95 35
thifensulfuron + 0.023 +
MCPA ester 038
LSD 2 NS 4 12 4 6 NS
Ccv 24 0 3 9 4 6 13

Flucarbazone caused significant early crop stunting, but the wheat generally recovered by late July. All grass
products provided good to excellent early-season foxtail control. However, some tankmixes had slightly lower

control as the season progressed. In treatments without a broadleaf herbicide, the wild buckwheat literally pulled the

wheat to the ground resulting in no yield. Thifensulfuron was slightly more effective on wild buckwheat than
bromoxynil and MCPAe. Flucarbazone alone had good activity on wild buckwheat.
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Broadieaf weed control in spring wheat with carfentrazone tank mixed with other broadleaf herbicides. Don W.
Morishita and Michael J. Wille. (Division of Plant Sciences, University of Idaho, Moscow ID 83303) A study was
conducted at the University of Idaho Research and Extension Center near Kimberly, Idaho to evaluate broadleaf
weed control in irrigated spring wheat ('Whitebird') with carfentrazone-ethy! applied in tank mixture with other
broadleaf herbicides. Wheat was planted April 11, 2000, at a rate of 100 I/A. Experimental design was a
randomized complete block with four replications. Individual plots were 8 by 25 ft. Soil type was a Portnieuf silt
loam (26% sand, 64% silt, 10% clay) with 1.6% organic matter, 8.1 soil pH, and CEC of 16 meq/100 g soil. All
herbicides were applied May 27 using a COp-pressurized bicycle-wheel spraver equipped with 11001 flat fan
nozzies calibrated to deliver 10 gpa. Environmental conditions at the time of application were as follows: air and soi}
temperature 38 F, relative humidity 94%, wind speed 0 mph, and dew was present. Kochia and cormumon
lambsquarters were the two dominant weed species with average densities of 35 and 28 plants/ft®, respectively. Crop
injury alone was evaluated visually 1 day after treatment (DAT). Crop injury and weed control was evaluated 14 and
37 DAT. Plots were harvested September 30 with a small-plot combine.

Crop ininry evaluations 1 DAT ranged from 3 to 13%. Injury was greatest with carfentrazone treatments that
included either 28% UAN or ammounium sulfate (Table). By 14 DAT, carfenirazone tank mixed with 2,4-D LV ester
or dicamba and 28% UAN were the only treatments with injury greater than 10%. At 37 DAT, no crop injury was
observed. Kochia control at 14 and 37 DAT ranged from 48 to 86%. Fluroxypyr & 2,4-D + tribenuron controlled
kochia 86% 37 DAT while the best carfentrazone tank mix treatment with 2 4-D amine and dicamba controlled
kochia 71%. Kochia control with all other treatments was vuacceptable (<70%) 37 DAT. Common lambsquarters
control ranged from 96 to 100% and was not different among herbicide treatments at either evaluation date. Grain
yield of the untreated check averaged 18 bu/A while grain yield among herbicide treatments ranged from 29 to 39
bw/A. Carfentrazone + MCPA amipe, carfentrazone + 2.4-D amine with and without 28% UAN, and fluroxypyr &
2,4-D + tribenuron were among the highest yielding treatments. These data show that carfentrazone + 2,4-D or
MCPA control common lambsquarters effectively and suppress kochia enongh to produce maxirum yields.
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Table. Weed control, spring wheat injury, and grain yield with carfentrazone tank mistures near Kimberly, Idaho.

Weed control®
Crop injury’ KCHSC CHEAL
Treatment’ Rate 328 6/9 743 6/9 73 6/9 13 Yield
ib/A % bu/A
Check 0 ) 0 0 0 0 0 0 8
Carfentrazone + 0.008 + 5 3 .. 0 55 48 99 100 37
2,4-13 amine + 0.25 +
nonjonic surfactant 0.25% viv
Carfentrazons + 0.008 + 10 5 0 61 53 99 99 37
2,4-D amine + 0.25 +
nonionic surfactant + 0.25% viv+
28% UAN 4% viv
Carfentrazone + 0.008 + 10 4 0 69 36 96 100 25
2,4-I¥ amine + 0.28 +
nonionic surfaciant + 0.25% viv +
ammonium sulfate 2
Carfertrazone + 0.008 + 13 14 4] 75 65 96 100 36
2,4-D LY ester + 025+
nonionic surfactant + 0.25% viv +
28% UAN 4% viv
Carfentrazone + 0.008 + it 6 0 59 51 99 100 39
MCPA smine + 0373+
nonionic surfactant + 0.25% viv+
28% UAN 4% viv
Carfentrazone + 0.008 + ] 13 0 g1 71 100 99 29
2,4-1) amine + 0.25 +
dicamba + 0.0625 +
nonionic surfactant + 0.25% viv +
28% UAN 4% viv
Fluroxypyr & 2,4-I0 + 0.468 + 3 0 0 84 g6 99 100 37
tribenuron + 0.0059 + :
nonionic surfactant 0.23% viv
LSD (0.03) 3 3 ns 12 22 ng ns 14

"Weeds evalusted for control were kochia (KCHSC) and common lambsquarters (CHEAL).
SFluroxypyr & 2,4-D is a commercial formulation,
‘Crop injury evaluations were taken 1 (3/28), 14 (6/9), and 37 (7/3) days afler treatment,
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Comparison of postemergence wild oat herbicides in irrigated spring wheat. Don 'W. Morishita and Michael J.
Wille. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827) A study was

initiated near Paul, Idaho to compare postemergence herbicides applied at three growth stages for wild oat control in
spring wheat (“WB 936R”). Wheat was planted April 9, 2000, at 128 It/A_ Soil type at this location was a Portnenf
silt loarm (19% sand. 71% silt, and 10% clay) with a 7.8 pH, 1.5% organic matter, and CEC of 15 meq/100 g soil.
Experimental design of this study was a randomized complete block with four replications. Individeal plots were §
by 25 ft. Herbicides were applied with a CO;-pressurized bicycle-wheel sprayer calibrated to deliver 10 gpa using
11001 flat fan nozzles. Information on environmental conditions at each application is shown in Table 1. Crop injury
was evaluated 12 days afier the last treatment (DALT) was applied (June 7) and again when wild oat control was
evaluated June 29. The crop was harvested August 16 with a small-plot combine.

' Table l. Environmental conditions at each application and weed species density.

Application date 513 $120 5126
Application timing 2103 leaf 410 5 leaf 6107 leaf
Air tesmmerature (F) 68 57 45
Soil ternperstare (F) 60 52 46
Relative humidity (%) 68 82 92
Wind speed (mph) 4 5 4
Cloud cover (%) 70 15 0
Wild cat/® 26 33 33

Crop injury ranging from 3 to 13% was observed across herbicide treatments 12 DALT. Highest injury was
observed with fenoxaprop applied at the 4 10 5 leaf stage. By 33 DALT, the highest injury level was only 6%. Wild
oat control was most consistent with clodinafop applied at the 4 to S leaf or 6 to 7 leaf growth stage and averaged 94
and 90%, respectively. Next highest wild oat control treatment was fenoxaprop (81%) appliedaithe 4 t0 5 leaf
stage. 'Wild oat control with tralkoxydim declined as wild oat growth stage increased. Tank mixing carfentrazone
with clodinafop or fenoxaprop did not reduce wild oat control compared to either clodinafop or fenoxaprop alone
apphedatthesameume(homeat) However, tank mixing carfentrazone with tralkoxydim and imazamethabenz
reduced wild oat control compared to tralkoxydim or imazamethabenz applied alone. All herbicide treatments had
higher yields than the untreated check, which yielded 20 bw/A. Highest and most consistent yields among groups of
herbicides were with the clodinafop treatments. Yields from all other herbicide treatments decreased with
applications made at later growth stages. :
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Table 2. Crop mijury, wild oat control, and spring wheat vield with postermergence wild oat herbicides near Paul, Idaho.

Groweth Crop mijury
Treatment® Rate stage - 677 6/29 Wild ozt control Yield
A % buw/A
Check O 0 G 20
Clodinafop + 005+ 2-3 leaf 4 i 76 79
Score 102 floz/A
Clodinafop + 0.05 + 4-5 feaf 9 & 94 74
Score 102 flor/A
Clodinafop + 0.05+ 6-7 leaf 5 4 90 &3
Score 10.2 floz/A )
Clodmafop + 0.05 + 2-3 leaf g 1 70 78
carfentrazone + 0.008 + i
Score 1028 0z/A
Fenoxaprop 0.1 2.3 leaf & 3 79 76
Fenoxaprop 0.1 4-5 leaf 13 3 81 - 56
Fenoxaprop 0.1 6-7 leaf 8 4 69 53
Fenoxaprop + 0.1+ 2-3 Jeaf 6 9 79 76
carfentrazone 0.0008
Tralkoxydim + 0.24 + 2-3 leaf & 1] 75 70
Supexrcharge + 0.5% viv+
sommonivm sulfate Z
Tratkoxydim + 0.24 + 4-5 leaf 5 3 85 55
Supercharge + 0.5% viv+
asmnenium sulfate 2
Tralkoxydim + 0.24 + 6-7 leaf 4 ) 30 38
Supescharge + 0.5% v/v+
anmonivm sulfate 2
Tralkoxydim + 024 + 2-3 leaf [ 0 61 78
carfextrazone + 0.008 +
Superchsrge + 0.5% viv+
ammmoniurm sulfate P2
Imazamethabenz + 0.41 2-3 leaf 3 (4} 56 51
NIS 0.25% wiv .
Imazamethabenz + 041 + 2-3 leaf 3 1 44 50
carfentrazone -+ 0.008 +
NIS 0.25% viv
BAY MEKH6562 + 0.027 + 2-3 leaf 5 [ 69 &7
NS 0.25%viv
18D (8.05) 5 5 10 15

*Seore and Supercharpe are proprietary adjuvants. NIS = noniomic strfactant.
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Wild oat control in spring wheat with fenoxaprop tank mixed with broadleaf herbicides. Don W. Morishita, Gale
Harding, and Michael J. Wille. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID

83303-1827) A study was conducted in irrigated spring wheat (Penewawa') near Rexburg, Idaho to evaluate
fenoxaprop tank mixtures with broadleaf herbicides for wild oat control. Wheat was planted April 3, 2000, at 114
Ib/A seeding rate. Experimental design was a randomized complete block with four replications and individual plots
were 8 by 25 fi. All herbicides were applied May 19, 2000, with a CO,-pressurized bicycle-wheel sprayer calibrated
to deliver 10 gpa using 11001 flat fan nozzles. Wild oat growth stage at application was 2 to 4 leaf and density
averaged 24 plants/ft’>. Environmental conditions at application were as follows: air temperature 60 F, soil
temperature 58 F, relative humidity 72%, wind speed 6 mph, and 100% cloud cover. Crop injury was evaluated
visually 7 days after treatment (DAT) and again 63 DAT along with wild oat control. Grain was harvested August
22 with a small-plot combine.

No crop injury was observed 7 DAT (data not shown) and only slight injury (4%) was observed 63 DAT (Table).
Wild oat control using fenoxaprop alone or fenoxaprop tank mixtures was not different. Overall wild oat control
averaged 79% among these treatments. Wild oat control with tralkoxydim at 0.18 and 0.24 Ib/A tank mixed with
bromoxynil & MCPA at 0.5 I/A averaged 61%; and imazamethabenz + difenzoquat at 0.23 + 0.5 Ib/A controlled
wild oat 45%. All herbicide treatments had yields higher than the check (29 bu/A). Fenoxaprop alone and
fenoxaprop tank mix treatments had yields ranging from 114 to 139 bw/A and were not different from one another.
Both rates of tralkoxydim tank mixtures and the imazamethabenz + difenzoquat combination had grain yields lower
than five of the fenoxaprop treatments.
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Table. Crop injury, wild oat control, and barley vield with fenoxaprop tank mixed with broadleaf herbicides, near Rexburg, Idaho,

Treatment® Rate Crop mjury Wild oat control Yield
Ib/A % bwA

Check - - 29

Fenoxaprop 0.10 + 0 79 134

Fenoxaprop + 0.10 + 0 74 122
thifensulfuron & tribenuron + 0.0188 +
NIS 0.25% viv

Fenoxaprop + 0.10 + 0 83 123
thifensulfuron + 0.0188 +
NIS 0.25% viv

Fenoxaprop + 0.10 + 4 76 127
thifensulfuron + 0.0188 +
MCPALVE + 0375+
NIS 025% viv

Fenoxaprop + 0.10 + 4 89 134
thifensulfirron + 0.0089 +
fluroxypyr + 0.089 +
NIS 025%viv

Fenoxaprop + 0.10 + 4 3 138
thifensulfiron + 0.014 +
fluroxypyr + 0.0625 +
NIS 025% viv

Fenoxaprop + 0.10 + 3 74 122
bromoxynl & MCPA. 0.5

Fenoxaprop + 0.10 + 0 73 136
bromoxynil 025

Fenoxaprop + 0.10 + 3 84 125
MCPALVE 0375

Fenoxaprop + 0.10 + 0 85 128
fluroxypyr 0.125

Fenoxaprop + 0.10 + 0 20 114
MCPALVE + 0375+
fluroxypyr 0.125

Fenoxaprop + 0.10 + 0 71 114
bromoxynil + 025+
fluroxypyr 0.125

Fenoxaprop + 0.10+ 0 74 139
thifensutfirron + 0.014 +
bromoxynil + 025+
NIS 0.25% viv )

Tralkoxydim + 0.18+ 0 58 99
bromoxynil & MCPA + 0.5+
Tu!bod:algeo 5 0.5% viv+
ammonium sulfate 20

Tralkoxydim + 0.24+ 0 63 107
bromoxynil&MCPA + 05+
TMQ -+ 0.5% viv+
ammeonium sulfate 2.0

Imazamethabenz + 023+ 0 45 77
difenzoquat + 0.5+
NIS 0.25% viv

LSD (0.05) DS 11 26

*Bromoxynil & MCPA is a commerdial premixed formulation and thifensulfuron & tribenuron is a commercial premixed formulation. NIS =
nouicnicsmﬁdm_Tm'bocharge‘isapnpﬁuyadjuvam.
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The effect of application timing on wild oat control with different grass herbicides in spring wheat. Traci A. Rauch,
Donald C. Thill and Mike Hubbard. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339 and
Kootenai Valley Farm and Research, Bonners Ferry, ID 83805) Two studies were established in “Westbred 926°
hard red spring wheat near Bonners Ferry, ID to examine wild oat control and wheat yield with different application
timings of grass herbicides. Experiment one was a split-plot design with four replications. Main plots were
herbicide treatments (16 by 30 ft) and the subplots were application timing (8 by 30 ft). In experiment two, plots
were 8 by 30 ft arranged in a randomized complete block design with four replications. In both experiments, all
herbicide treatments were applied with a CO, pressurized backpack sprayer calibrated to deliver 10 gpa at 40 psi and
3 mph (Tables 1 and 2). The entire plot areas were oversprayed with thifensulfuron/tribenuron at 0.019 Ib/A on June
6, 2000. Wheat injury was evaluated visually on June 7 and 26, 2000 for experiment one and June 5, 12 and 21,
2000 for experiment two. Weed control was evaluated visually on June 26 and July 12 and 25, 2000 for experiment
one and July 7 and 24, 2000 for experiment two. In both experiments, wheat seed was harvested with a small plot
combine from a 5 by 27 ft area in each plot on August 31, 2000.

Table 1. Application and soil data for experiment one.

Application date May 27, 2000 June 13, 2000
Growth stage
Spring wheat 2103 leaf 2 tiller
Wild oat 1to 3 leaf 510 7 leaf
Air temperature (F) 72 63
Relative humidity (%) 40 49
Wind (mph, direction) 4,8 0
Cloud cover (%) 0 75
Soil temperature at 2 in (F) 62 62
pH 5.2
OM (%) 15.4
CEC (meq/100g) 31
Texture loam

Table 2. Application and soil data for experiment two.

Application date May 27, 2000 June 5, 2000 June 13, 2000
Growth stage
Wheat 2103 leaf 5106 leaf 2 tiller
Wild oat 1103 leaf 4105 leaf 610 7 leaf
Air temperature (F) 73 74 62
Relative humidity (%) 48 51 49
Wind (mph, direction) 0 0 0
Cloud cover (%) 40 70 60
Soil temperature at 2 in (F) 62 65 62
pH 5.2
OM (%) 15.4
CEC (meqg/100g) 31
Texture loam

In experiment one, no treatment visibly injured wheat on June 7 and June 26, 2000 (data not shown). Wild oat
control was best with the 5 to 7 leaf timing of clodinafop and flucarbazone-sodium (86 and 92%) but did not differ
from the 5 to 7 timing of fenoxaprop and the 1 to 3 leaf timing of clodinafop (75 and 76%) (Table 3). All other
treatments only suppressed wild oat (29 to 65%). Wheat yield was highest with the 1 to 3 leaf timing of fenoxaprop
and the 5 to 7 leaf timings of clodinafop and flucarbazone-sodium (1108 to 1157 Ib/A). All treatments yielded more
than the untreated checks except both timings of imazamethabenz and tralkoxydim and the 1 to 3 leaf timing of
imazamethabenz + difenzoquat.

No treatment injured wheat on June 5 in experiment two (data not shown). On the June 12 and 21 evaluation dates,
the 4 to 5 and the 6 to 7 leaf timings, repectively, of imazamethabenz and flucarbazone-sodium injured wheat 6 to
16% (Table 4). Flucarbazone-sodium at the 6 to 7 leaf timing controlled wild oat 97% and was not different from
the 6 to 7 leaf timing of clodinafop and the 4 to 5 leaf timing of clodinafop and flucarbazone-sodium (78 to 93%).
All other treatments suppressed wild oat (20 to 73%). Wheat seed yield was the highest with the 4 to 5 leaf timing
of flucarbazone-sodium and the 6 to 7 leaf timing of clodinafop and flucarbazone-sodium (2736 to 2833 Ib/A) and
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did not differ from the 1 to 3 leaf and 4 to 5 leaf timings of clodinafop (2365 to 2559 Ib/A). All treatments yielded
more than the untreated check expect the 1 to 3 leaf and the 4 to 5 leaf timings of imazamethabenz.

Table 3. Wild oat control and wheat vield with two application timings of grass herbicides (experiment one).

Treatment” Rate Application Uming” Wild oat control® ‘Wheat yield®

/A % ib/A
Imazamethabenz 0.47 1163 leaf 25 582
Imazamethabenz 0.47 5107 leaf 32 490
Imazamethabenz + difenzoquat 0.235+0.5 1103 leaf 30 595
Imazamethabenz + difenzoguat 0.235+0.5 S$t07 leaf 44 890
Fenoxaprop 0.083 1103 feafl 57 1157
Fenoxaprop 0.083 5to 7 leaf 75 885
Clodinafop 0.05 1to3 leaf 76 897
Clodinafop 0.05 5107 leaf 86 1108
Tralkoxydim 0.24 1103 leaf 59 701
Tratkoxydim 0.24 5107 leaf 65 851
Flucarbazone-sodium 0.027 1103 leaf 60 958
Flucarbazone-sodium 0.027 5107 leaf 92 1121
Untreated check e 1103 leaf - 488
Untreated check - Sto 7 leaf - 456
LSD(0.05) 21 405
Density (plants/ft’) 24

*90% non-ionic surfactant (R-11) 2t 0.25% v/v was applied with imazamethabenz, difenzoquat, and flucarbazone-sodium. Crop oil concentrate
{Score) was applied at 0.32 gi/A with clodinafop. Ammonium sulfate at 17 Ib/100 gal and a crop oil concentrate/non-ionic surfactant biend
(Supercharge) at 0.5% v/v was applied with tralkoxydim.

®Application timing based on wild oat growth stage.

July 12, 2000 evaluation date.

“Only three replications were harvested due to 2 poor wheat stand.

Table 4. Wild cat control and wheat vield with three application timings of grass herbicides (experiment two),

‘Wheat injury

Treatment” Rate Application timing” June 12 June 21 Wild oat control® Wheat vield

[CY7N % /A
Imazamethabenz 0.31 1103 leaf g [i] 24 1300
Imazamethabenz 0.31 410§ leaf 3 0 20 1581
Imazamethabenz 0.31 610 7 leaf 4] 11 44 1920
Fenoxaprop 0.062 1103 leaf 0 0 32 2033
Fenoxaprop 0.062 4105 leafl 0 0 46 2258
Clodinafop 0.05 1to3 leaf 0 0 73 2365
Clodinafop 0.05 4105 leaf 0 0 79 2558
Clodinafop 0.05 6 0 7 leaf 0 1 93 2775
Tralkoxydim 0.18 410 5 leaf 0 ¢ 45 2168
Tralkoxydim 0.12 6to 7 leaf 0 0 56 1926
Flucarbazone-sodium 0.027 1t 3 leaf 0 [+ 50 1958
Flucarbazone-sodium 0.027 4105 leaf 10 2 78 2736
Flucarbazone-sodium 0.027 6107 leaf 0 16 97 2833
Untreated check - -~ - 1065
LSD (0.0%) 2 4 16 474
Density (plants/R*) 24

*90% non-ionic swrfactant (R-11) at 0.25% v/v was applied with imazamethabenz and flucarbazone-sodium. Crop oil concentrate (Score) was
applied at 0.32 q/ A with clodinafop. Ammoniumn sulfate at 15 1b/100 gal and a crop oil concentrate/non-ionic surfactant blend (Supercharge) at
0.5% v/v was applied with tralkoxydim.

® Application timing based on wild oat growth stage.

“July 24, 2000 evaluation date.
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The effect of grass herbicides combined with carfentrazone. fluroxypvr, and 2.4-D on weed control in spring wheat.
Traci A. Rauch and Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339) Two
studies were established in ‘Westbred 926° hard red spring wheat to examine crop response and weed control with
grass herbicides combined with carfentrazone, fluroxvpyr, and 2,4-D. Plots were 8 by 30 ft amanged ina
randomized complete block design with four replications. All herbicide treatments were applied with a CO,
pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Wheat injury was
evaluated visually on June 7, 2000 for experiment one and June 14 and 28, 2000 for experiment two. Weed control
was evaluated visually on July 12 and 25, 2000 for experiment one and June 28 and July 20, 2000 for experiment
two. In experiment two, wheat seed was harvested with a small plot combine from a 4.1 by 27 ft area in each plot
on August 18, 2000. Experiment one was not harvested due to poor wild oat control throughout the entire study.

Table 1. Application and soil data for experiment one and experiment two.

Experiment one Experiment two
Application date May 25, 2000 June 5, 2000
Growth stage
Spring wheat 1to2 leaf 3 to 4 tiller
Wild oat 1to2 leaf 110 2 tiller
Catchweed bedstraw lto3im -
Common lambsquarters - 3to4in
White campion lto4in -
Air temperature (F) 62 74
Relative humidity (%) 53 56
Wind (mph, direction) L8 1]
Cloud cover (%) 5 99
Soil temperature at 2 in (F) 53 57
pH 52 47
OM (%) 15.4 36
CEC (meq/100g) 31 19
Texture loam silt loam

In experiment one, no treatment visibly injured wheat on June 7 (data not shown). White campion control was
greater with tralkoxydim + carfentrazone + MCPA ester (80%) than all other treatments (34 to 54%) expect
fenoxaprop + carfentrazone + MCPA ester (75%) (Table 2). No treatment adequately controlled catchweed
bedstraw (25 to 48%) or wild oat (10 to 64%)).

In experiment two on June 14, fenoxaprop and clodinafop treatments injured wheat 10 to 11% and 3 to 7%,
respectively (Table 3). By June 28, no injury was visible from any treatment (data not shown). All 2,4-D (amine or
ester) treatments controlled common Iambsquarters 98 to 99%, while fluroxypyr treatments controlled common
lambsquarters 61 to 78%. Any combination with fluroxypyr did not affect wild oat control (84 to 99%) compared
the grass herbicide alone (81 to 99%). 2,4-D ester and amine (0.75 Ib/A) in combination with clodinafop (without
fluroxypyr) reduced wild oat control 21 and 25%, respectively, compared to clodinafop alone. Wheat yield for all
treatments was greaier than the untreated check except fluroxypyr and 2,4-D (amine and ester) alone. Seed yield of
wheat treated with clodinafop + fluroxypyr + 2,4-D amine was greater than all grass herbicides alone, fenoxaprop
and tralkoxydim with fluroxypyr, and clodinafop in combination with the high rates of 2,4-D amine and ester.
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Table 2. Weed control with carfentrazone alone or combined with other grass herbicides in spring wheat (experiment one).

‘Weed control
Treatment” Rate White campion”  Catchweed bedstraw’ Wild oat’®
/A %

Carfentrazone 0.008 48 35 o
Clodinafop 0.03 - - 64
Clodinafop -+ carfentrazone 0.05 + 0.008 54 48 46
Diclofop 1.0 - - 10
Diclofop + carfentrazone + UAN 1.0+ 0.008 + 4% v/v 39 35 19
Imazamethabenz 0375 - - 12
Imazamethabenz + carfentrazone 0.375 + 0.008 50 31 14
Imazamethabenz + carfentrazone + UAN 0.375 + 0.008 + 4% viv 46 35 15
Imazamethabenz + difenzoquat 0375 +0.5 -~ - 30
Imazamethabenz + difenzoquat + carfentrazone 0375 + 0.5 + 0.008 44 38 25
Fenoxaprop 0.078 e -~ 42
Fenoxaprop + carfentrazone 0.078 + 0.008 54 34 39
Fenoxaprop + carfentrazone + MCPA ester 0.078 + 0.008 + 0.375 75 40 60
Tralkoxydim + TF8035 0.188+0.5%viv - P 10
Tralkoxydim + carfentrazone 0.188 + 0.008 34 25 1s
Tralkoxydim + carfentrazone + TF8035 0.188 + 0.008 + 0.5% v/v 50 31 18
Tralkoxydim + carfertrazone + MCPA ester + 0.188 +0.008 + 0.375 +

TF8035 G.5%viv 80 49 31
Untreated check - - - -
LSD (0.05) 23 NS 19
Density (plants/f%) 3 1 24

*90% non-tonic surfactant (R-11) at 0.25% v/v was applied with carfestrazone alone and in combinations with diclofop and imazamethabenz.
Crop oil concentrate (Score) was applied at 0.32 qt/A with clodinafop. UAN is urea ammonium nitrate. Ammonium sulfate was applied at 15
1b/100 gal with tralkoxydim. TF8035 is a crop oil concenirate/non-ionic surfactant blend (Supercharge). Rates for MCPA treatments are inIb

aelA.
*July 12, 2000 evaluation date.
“3uly 25, 2000 evaluation date.

Table 3. Crop response, weed control and wheat yield with fluroxypyr and 2,4-D alone or combined with other grass herbicides in spring wheat

{expeniment two).
Wheat Weed control Wheat®

Treatment' Rate injury® Common lambsquarters’  Wild oat’ yield

/A o A
Fluroxypyr 0.125 L 64 - 599
2,4-D amiue 0.378 0 98 - 1018
24D ester 0.375 Q 99 - 1603
Fenoxaprop 0.83 10 e 99 2118
Fenoxaprop + fluroxypyr 0.83+0.125 11 69 97 2134
Tralkoxydim 0.24 1 - 81 2118
Tralkoxydim +fluroxypyr 0.24+0.125 4 61 84 2211
Clodinafop 0.05 4 - 99 1767
Clodinafop + fluroxypyr 0.05+0.125 7 60 99 2318
Clodinafop + fluroxypyr 0.05 +0.25 3 78 99 2346
Clodipafop + 2,4-D amine 0.05+0.375 4 29 94 2716
Clodinafop + 2,4-D amine 0.05+0.75 6 - 98 74 2140
Clodinafop + 2-4 D ester 0.05 +0.375 5 99 96 2814
Clodinafop + 2,4-D> ester 0.05+0.75 4 99 78 2142
Clodinafop + fluroxypyr + 2,4-D amine 0.05 +0.125 + 0.25 3 99 97 2518
Clodinafop + fluroxypyr + 2,4-D ester 0.05+0.125 +0.25 5 99 99 2613
Untreated check : - - - - 746
LSD (0.05) 3 10 3 643
Density (plants/ft”) 31 10

*2,4-D amine and 2,4-D ester were the Saber and Salve formulations, respectively. Crop oil concentrate (Score) was applied at 032 gt/ A with
clodinafop. Ammonium sulfate at 17 Ib/100 gal and a crop oil concentrate/non-ionic surfactant blend (Supercharge) were applied with
tralkoxydim. Rates for MCPA treatments are in [b ae/A.

bJune 14, 2000 evaluation date.

“June 28, 2000 evaluation date.

Stuly 20, 2000 evalustion date.

“Wheat yield was low due to hail,
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Weed control in glyphosate-resistant spring wheat. Traci A. Rauch and Donald C. Thill. (Plant Science Division,
University of Idaho, Moscow, ID 83844-2339) A study was established near Genesee, ID in ‘Bobwhite’
glyphosate-resistant spring wheat to examine crop response and weed control with different timings of glyphosate
applied alone or combined with other herbicides. Plots were 8 by 30 ft arranged in a randomized complete block
design with four replications. All herbicide treatments were applied with a CO, pressurized backpack sprayer
calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Wheat injury was evaluated visually on June 6 and 19,
2000. Weed control was evaluated visually on June 19, July 11 and 28, 2000. Wheat seed was harvested with a
small plot combine from a 4.1 by 27 ft area in each plot on August 29, 2000.

Table 1. Application and soil data.

Application date June 1, 2000 June 9, 2000
Spring wheat growth stage 4105 leaf 510 8 leaf
Wild oat growth stage 3 leaf 510 8 leaf
Common lambsquarters growth stage lto3in 6in
Air temperature (F) 63 63
Relative humidity (%) 55 62
Wind (mph, direction) LE 0
Cloud cover (%) 0 99
Soil temperature at 2 in (F) 65 55

pH 5.1

OM (%) 24

CEC (meg/100g) 21

Texture silt loam

Glyphosate (r) with thifensulfuron/tribenuron injured wheat 16% on June 6, 2000 (Table 2). No injury was visible
by June 19 (data not shown). Wild oat control ranged from 92 to 99% for all treatments. All treatments controlled
common lambsquarters 99% except all rates of glyphosate (r) applied alone at either timing (85 to 89%). Wheat
seed yield was lowest for the untreated check at 4235 Ib/A but did not differ from any treatment.

Table 2. Weed control, wheat injury and yield with giyphosate alone or combined with other herbicides in glyphosate-resistant spring wheat.

Weed control®
Application Wheat Common Wheat

Treatment* Rate® timing"® injury? Wild oat lambsquarters yield

Ib/A % /A
Glyphosate (r) 0375 3 Jeaf 0 92 89 5630
Glyphosate (r) 0.56 3 leaf 0 92 89 6066
Glyphosate (r) 0.75 3 leaf 0 92 88 5158
Glyphosate (r)}+ dicamba 0.357 + 0.06 3 leaf o 99 99 4547
Glyphosate (r)}+ thifen/triben 0375+0.014 3 leaf 16 99 99 4678
Glyphosate (r)+ bromoxynil 0375 +0.25 3 leaf 0 99 99 5359
Fenoxaprop/safener 0.083 3 leaf i} 99 - 3929
Glyphosate (r) 0.375 5to 8 leaf 0 96 85 4731
Glyphosate (r) 0.56 510 8 leaf 0 9% 85 5617
Glyphosate (r) 0.75 510 8 leaf 0 96 86 5447
Glyphosate (r)+ 2,4-D ester 0.375+0.25 5108 leaf 0 99 99 5301
Glyphosate (r)+ glyphosate (r) 0375+0.375  3leaf+5 to 8 leaf 0 99 99 5590
Glyphosate (r)+ glyphosate (r) 0.75+0.75 3 leaf + 5 to 8 leaf 0 99 99 5705
Glyphosate (t) 0.75 5to 8 leaf 0 99 99 5128
Tralkoxydim 0.24 510 8 leaf 0 99 - 4870
Untreated check - - - - 4235
LSD (0.05) 1 NS 4 NS
Density (plants/ft?) 4 49

*Glyphosate (1) is the Roundup Ultra formulation. Glyphosate (1) is the Touchdown formulation. Thifen/triben is the commercial formulation of
thifensulfuronftribenuron and was applied with a 90% non-ionic surfactant (R-11) at 0.25% v/v. Tralkoxydim was applied with ammonium
sulfate at 17 1b/100 gal and crop oil concentrate/non-ionic surfactant blend (Supercharge) at 0.5 % v/v.

®Rates for all glyphosate treatments are in Ib a¢/A.

“Application timing based on the wild cat growth stage.

*June 6, 2000 evaluation date.

“July 11, 2000 evaluation date.
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Carfentrazone in combination with other broadieaf herbicides for weed control in spring wheat. Janice M. Reed
and Donald C. Thill. (Department of Plant, Seil, and Entomological Sciences, University of Idaho, Moscow, ID
83844-2339) A study was conducted near Genesee, Idaho to evaluate control of broadleaf weeds in spring wheat
with carfentrazone in combination with other broadleaf herbicides. Plot size was 8 by 30 fi, arranged ina
randomized complete block design with four replications. Herbicide treatments were applied with a CO, backpack
sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Weed control was evaluated visually on June 6,
13, and 27, 2000, Wheat was harvested on August 22, 2000 from a 4.2 by 27 ft area of each plot.

Table I. Application and soil data.

Application date May 30, 2000
Growth stages
Wheat 410 5 leaf
Henbit (LAMAM) 2 leafto 6 in. tall
Field penmycress (THLAR) . 2 leafto 4 in 1all
Catchweed bedstraw (GALAP) 1to6in tall
Common lambsquarter (CHEAL) 1to4in tall
Ailr temperature (F) 59
Relative humidity (%) 70
Wind (mph, direction) 3, NW
Cloud cover (%) 10
Soil temperature at 2 in (F) 58
pH 52
OM (%) 2.5
CEC (meq/100g) 17
Texture Silt loam

Wheat injury with treatments containing UAN ranged from 10 to 24%, however, injury was highest (32%) with
fluroxypyr/2,4-D + thifensulfuron/tribenuron (Table 2). Henbit control ranged from 0 to 76%, and was quite
variable among treatments due to high density and variation in henbit growth stages at the time of herbicide
application. Field pennycress control was 92 to 100% with all treatments except carfentrazone in combination
with MCPA, fluroxypyr/MCPA ester, bromoxynil/MCPA ester, and MCPA ester alone. Catchweed bedstraw
control was best with carfentrazone in combination with 2,4-D ester (89%), MCPA amine (84%), and
fluroxypyr/MCPA ester (85%). Carfentrazone + bromoxynil/MCPA and MCPA ester suppressed common
lambsquarter 76 and 79%, respectively, while all other treatments controlled common lambsquarter 80 to 100%.
Wheat yield ranged from 5477 to 6608 1b/A and no treatment differed from the untreated check.
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Table 2. Weed control and wheal yield with carfentrazone in combination with boadleaf herbicides.

Wheat Control Wheat

Treatment* Rate injury® LAMAM THLAR GALAP CHEAL yield
Ib/A % Yer Ib/A
Carfentrazone + 2,4-D amine + NIS 0.008 +0.25 0 0 100 21 99 6608
Carfentrazone + 2,4-D amine + NIS + UAN 0.008 +0.25 10 3 100 0 99 6391
Carfentrazone + 2,4-D amine + NIS + AMS 0.008 +0.25 8 0 94 0 95 5891
Carfentrazone + 2,4-D ester + NIS + UAN 0,008 +0.25 24 68 99 89 98 6021
Carfentrazone + MCPA amine + NIS + UAN 0.008 + 0.375 10 31 79 84 92 6134
Carfentrazone + fluroxypyr + NIS + UAN 0.008 +0.062 10 0 99 0 100 6349
Carfentrazone + fluroxypyr/2,4-D + NIS + UAN 0.008 +0.312 10 0 100 0 100 6269
Carfentrazone + fluroxypyr/MCPA ester + NIS + UAN 0.008 +0.333 20 74 84 85 90 5723
Carfentrazone + thifensulfuron/tribenuron + NIS + UAN 0.008 +0.014 10 0 98 0 100 6262
Fluroxypyr/2,4-D + thifensulfuron/tribenuron + NIS 0.467 +0.014 32 76 92 70 100 6274
Bromoxynil/MCPA ester 0.5 0 0 92 0 94 6138
MCPA ester 0.5 5 0 79 0 79 5477
Carfentrazone + bromoxynil 0.008 + 0.187 4 77 92 74 95 6259
Carfentrazone + bromoxynil/MCPA ester 0.008 +0.187 0 28 88 35 76 6149
Untreated check “ae - - e .- — 5833
LSD (0.05) 17 7 4 8 5 920
Plantsy/ft? 21 2 2 3

"NIS is 90% nonionic surfactant (R-11) applied at 0.25% v/v. UAN is urea ammonium nitrate applied at 4% v/v. AMS is liquid ammonium sulfate applied at 17 Ib/100 gal. Fluroxypyr/2,4-D,
fluroxypyr/MCPA, thifensulfuron/tribenuron, and bromoxyni/MCPA were applied as the commercial formulations.

®June 13 evaluation,
“June 27 evaluation.




Fenoxaprop/safener with broadleaf combinations for wild oat control in spring wheat. Janice M. Reed and Donald
C. Thill (Department of Plant, Soil, and Entomological Sciences, University of Idaho, Moscow, ID 83844-2339) A

study was conducted near Moscow, Idaho to evaluate control of wild oat in spring wheat with fenoxaprop plus
fenchlorazole (safener) alone and in combination with broadleaf herbicides. The experimental design was a
randomized complete block with three replications and plot size was 8 by 30 ft. Herbicide treatments were applied
on May 26, 2000 with a CO» backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Wild cat
control was rated visually at heading on July 12, 2000. ‘Wheat was harvested at maturity from a 4.2 by 27 ft area of
each plot.

Table 1. Application information,

Wheat growth stage 410 6 leaf
Wild cat growth stage 310 4 leaf
Air ternperature (F) 62
Relative humidity (%) 70
Wind (saph, direction) 3,5W
Cloud cover (%) 100
Soil teraperature at 2 in (F) 60

pH 52

OM (%) 2.5

CEC (meg/100g} 17

Texture Silt loam

Fenoxaprop/safener applied alone or with broadleafl herbicides controlled wild oat 100% by heading (Table 2).
Tralkoxydim and clodinafop controlled wild oat 50 and 75%, respectively. Al treatments had significantly higher
wheat vield than the control. Wheat vield for all fenoxaprop/safener treatmnents combined with broadleaf herbicides
and for clodinafop + bromoxynil/MCPA did not differ from each other and ranged from 2209 to 2505 Ib/A. Wheat
yield for bromoxynil/MCPA + thifensulfuron was 1.5 times greater than the control but less than all other
treatmenis.

Table 2. Wild oat control and wheat yield with fenoxaprop/safener plus broadleaf herbicides.

Wild oat Wheat

Treatment® Rate control vield

/A % 178
Untreated s e 697
Fenoxaprop/safener 0.083 100 2576
Fenoxaprop/safener + thifensulfuron/tribenuron -+ NIS 0.083 +0.019 100 2447
Fenoxaprop/safener + thifensulfiron -+ NIS 0.083 +0.019 : 100 2505
Fenoxaprop/safeper + thifensulforon + MCPA ester + NIS 0.083 + 0,019 + 0.375 100 2252
Fenoxaprop/safener + thifensulfiron + fluroxypyr + NIS 0.083 + 0.009 + 0.089 100 2349
Fenoxaprop/safener + thifensulfuron + fluroxypyr + NIS 0.083 +0.014 + 0.063 160 2374
Fenoxaprop/safener + bromoxynil/MCPA © D083+0.S5 100 2495
Fenoxagrop/safener + bromoxynil 0.083 +0.25 100 2465
Fenoxaprop/safener + MCPA ester 0.083 + 0.375 ' 100 2408
Fenoxaprop/safener + fluroxypyr 0.083 +0.157 100 2223
Fenoxaprop/safener + fluroxypyr + MCPA ester 0.083 -+ 0.157 +0.375 100 2405
Fenoxaprop/safener + bromoxynil + fluroxypyr 0.083+0.25 +0.08% 100 2340
Fenoxaprop/safener + bromoxym! + thifensulfivon + NIS 0.083+025+0014 100 2209
Tralkoxydim + bromoxyni/MCPA + COC/NIS 0.0179+ 0.5 50 2134
Clodinafop + bromoxynil/MCPA + COC 0.05+0.5 75 2465
Bromoxynil/MCPA -+ thifensulfuron 0.5+0.014 0 1017

Average wild cat density (plants/ft%) 58
15D (0.05) 3 318

* Thifensulfuron/iribenuron and bromexynil/MCPA were applied as the commeraial formulations. NIS (R-11) is 90% non-ionic surfactant
applied at 0.25% v/v. COC/NIS is a crop oil, nonionic surfactant biend (Supercharge) applied at 0.5% v/v. COCis a crop oil concentrate
{Score) applied at 0.8% viv.
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Comparison of imazamethabenz and difenzoquat to other postemergence wild oat herbicides in spring wheat.
Matthew J. West, Don W. Morishita, and Michael J. Wille. (Twin Falls Research and Extension Center, University
of Idaho, Twin Falls, ID 83303-1827) A study was conducted in sprinkler irrigated spring wheat (‘WB 936R’) to
compare several herbicide combinations for wild oat control. The experiment was located near Paul, ID in wheat
planted April 10, 2000, at a seeding rate of 100 Ib/A. Soil type at this location was a Portneuf silt loam with a 7.8
pH, 1.5% organic matter and CEC of 15 meq/100 g soil. All herbicides were applied with a CO,-pressurized
bicycle-wheel sprayer calibrated to deliver 10 gpa using 11001 flat fan nozzles. The experimental design was a
randomized complete block with four replications and individual plots were 8 by 25 ft. All herbicides were applied
May 13 with the following environmental conditions: air temperature 60 F, soil temperature 50 F, relative humidity
63%, and 4 mph wind speed. Wild oat density averaged 20 plants/ft°. Crop injury was evaluated visually May 20
and crop injury and wild oat control was evaluated June 29. Wheat was harvested August 17 with a small-plot
combine.

Slight spring wheat injury was observed with several treatments, however injury was 5% or less by June 29 (Table).
Wild oat control ranged from 63 to 93% and was best with fenoxaprop, 0.24 Ib/A tralkoxydim, clodinafop, 0.47 Ib/A
" imazamethabenz + AMS, and BAY MKH6562. Grain yield in treated plots was higher than the check except for
0.235 Ib/A imazamethabenz + diclofop, and 0.156 1b/A imazamethabenz + AMS.

Table. Crop injury and wild oat control with postemergence herbicides in spring wheat near Paul, Idaho.

3 Crop injury
Treatment® Rate 5720 6/29 Wild oat control Yield
Ib/A % bwA
Check 0 0 0 42
Imazamethabenz + 047+ 0 3 71 67
NIS 0.25% viv
Imazemethabenz + 047+ 0 0 86 76
NIS + 0.25% viv+
ammonium sulfate 2
Imazemethabenz + 0.235+ 3 0 68 70
Difenzoquat + 05+
NIS 0.25% viv
Imazemethabenz + 0235+ 0 0 68 89
Difenzoquat + 0.5+
NIS + 0.25% viv+
ammonium sulfate 2
Imazemethabenz + 0.156 + 0 0 63 67
NIS + 0.25% viv+
ammonium sulfate 2
Clodinafop + 0.05+ : 0 0 86 90
Score 0.8
Tralkoxydim + 0.18+ 3 0 70 71
Supercharge + 05+
ammonium sulfate 2
Tralkoxydim + 024 + 0 0 83 77
Supercharge + 0.5+
ammonium suifate 2
Fenoxaprop 0.1 3 0 86 72
BAY MKH6562 + 0.027 + 0 5 84 72
NIS 0.25% viv
LSD (0.05) 3 ns 10 24

*NIS = nonionic surfactant; Score and Supercharge are proprietary adjuvants.
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Comparison of postemergence wild oat herbicides in irrigated spring wheat. Don W. Morishita and Michael J.
Wille. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827) A study was
initiated near Paul, Idaho to compare postemergence herbicides applied at three growth stages for wild oat control in
spring wheat (‘WB 936R’). Wheat was planted April 9, 2000, at 128 Ib/A. Soil type at this location was a Portneuf
silt loam (19% sand, 71% silt, and 10% clay) with & 7.8 pH, 1.5% organic matter, and CEC of 15 meg/100 g soil.
Experimental design was a randomized complete block with four replications. Individual plots were 8 by 25 ft.
Herbicides were applied with a CO;-pressurized bicycle-wheel sprayer calibrated to deliver 10 gpa using 11001 flat
fan nozzles. Information on environmental conditions at each application is shown in Table 1. Crop injury was
evaluated 12 days after the last treatment (DALT) was applied (June 7) and again when wild oat control was
evaluated June 29. The crop was harvested August 16 with a small-plot combine,

Table 1. Environmental conditions at each application and weed species density.

Application date ) 5/13 5/20 5726
Application timing 2103 leaf 4105 leaf 6to 7 leaf
Air temperature (F) . 68 57 45
Soil temperature (F) £0 52 46
Relative hurnidity (%) 68 82 92
Wind speed (mph) 4 5 4
Cloud cover (%) 79 15 0
Wild cat/f® 26 33 33

Crop injury ranging from 3 to 13% was observed across herbicide treatments 12 DALT. Highest injury was
observed with fenoxaprop applied at the 4 to 5 leaf stage. By 33 DALT, the highest injury level was only 6%. Wild
oat control was most consistent with clodinafop applied at the 4 to 5 leaf or 6 to 7 leaf growth stage and averaged 94
and 90%, respectively. Next highest wild oat control treatment was fenoxaprop (81%) applied at the 4 1o 5 leaf
stage. Wild oat control with tralkoxydim declined as wild oat growth stage increased. Tank mixing carfentrazone
with clodinafop or fenoxaprop did not reduce wild oat control compared to either clodinafop or fenoxaprop alone
applied at the same time (2 to 3 leaf). However, tank mixing carfentrazone with tralkoxydim and imazamethabenz
reduced wild oat control compared to tralkoxydim or imazamethabenz applied alone. All herbicide treatments had
higher yields than the untreated check, which yielded 20 bu/A. Highest and most consistent yields among groups of
herbicides were with the clodinafop treatments. Yields from all other herbicide treatments decreased with
applications made at later growth stages.

145



Table 2. Crop injury, wild oat control, and spring wheat yield with postemergence wild oat herbicides near Paul, 1daho.

Growth Crop injury
Treatment® Rate stage 6/7 6/29 Wild oat control Yield
Ib/A % bu/A
Check N 0 0 0 20
Clodinafop + .05+ 2-3 leaf - 4 i 76 79
Score 10.2 fl oz/A
Clodinafop + 0.05+ 4-5 leaf 9 [ 94 74
Score 10.2 fl o/A
Clodinafop + 0.05 + 6-7 leaf 5 4 90 63
Score 10.2 fl o/A
Clodinafop + 0.05+ 2-3 leaf g 1 70 78
carfentrazone + 0.008 +
Score 102 floz/A
Fenoxaprop 0.1 2-3 leaf 6 3 79 76
Fenoxaprop 0.1 4-5 leaf 13 3 81 56
Fenoxaprop 0.1 6-7 leaf H 4 69 53
Fenoxaprop + 0.1+ 2-3 leaf 3 0 79 76
carfentrazone 0.0008
Tralkoxydim + 0.24 + 2-3 leaf 8 0 75 70
Supercharge + 0.5% viv +
ammonium sulfate 2
Tralkoxydim + 024+ 4-5 teaf 5 3 65 55
Supercharge + 0.5% viv+
ammonium sulfate 2
Tralkoxydim + 0.24 + 6-7 leaf 4 0 30 38
Supercharge + 0.5% viv +
ammonium sulfate 2
Tralkoxydim + 024+ 2-3 leaf 6 0 61 78
carfentrazone + 0.008 +
Supercharge + 0.5% viv +
ammonium sulfate 2
Imazamethabenz + 0.41 2-3 leal 3 0 56 51
NIS 0.25% viv :
Imazamethabenz + 0.41 + 2-3 leaf 3 0 44 50
carfentrazone + 0.008 +
NIS 0.25%viv
BAY MKH6562 + 0.027+ 2-3 leaf 5 6 69 67
NIS 0.25% viv
LSD (0.05) 5 5 10 15

“Score and Supercharge are proprietary adjuvants. NIS = nonionic surfactant.

146




Fluroxypyr combined with other broadleaf herbicides for kochia control. Michael J. Wille and Don W. Morishita.

(Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827). A study was
conducted at the University of Idaho Research and Extension Center near Kimberly, ID to compare the efficacy of
fluroxypyr combined with broadleaf herbicides for the control of kochia and other broadleaf weeds in spring wheat
(“Treasure”). The soil at the study site was a Portneuf silt loam soil (26% sand, 64% silt, and 10% clay, with a pH of
8.1, 1.6% organic matter, and a CEC of 16 meq/100 g soil). Experimental design was a randomized complete block
with four replications. Individual plots were 8 by 25 feet. Wheat was planted April 14, 2000, and grown under
irrigation. Kochia (15 plants/ft’), and common lambsquarters (1 plant/ft’) were the dominant weed species.
Herbicides were applied with a CO,~pressurized bicycle-wheel sprayer at wheat tillering. Herbicide treatments were
broadcast-applied with flat fan nozzles at 10 gpa June 1; 2000 (air temperature, 56F; soil temperature, 55F; relative
humidity, 66%; wind velocity, 3 mph; 0% cloud cover). Kochia and common Jambsguarters were 2 to 4 inches and
1 to 2 inches tall, respectively at herbicide application. Weed control was evaluated visually June 9 and July 6, 8
and 34 days after treatment (DAT), respectively. Plots were harvested with a small-plot combine on August 23,

2000.

Barley was injured 14 to 16% by combinations of dicamba + carfentrazone, and fluroxypyr + carfentrazone § DAT
while other treatments caused only 1 to 3% injury (Tabie). Crop injury 34 DAT ranged from 0 to 9% and did not
differ among herbicide treatments. Kochia control 8 DAT ranged from 71 to 92% and was similar among herbicide
treatments. By 34 DAT, all herbicide treatments controlled kochia 80 to 90% except bromoxynil + 2,4-D which
controlled kochia only 64%. Common lambsqguarters contrel, which was evaluated only on July 6, was 90% or
better for all herbicide treatments. Grain yields ranged from 30 to 39 bw/A and did not differ among treatments.
Grain test weight averaged from 40 to 42 Ib/bu for all herbicide treatments (data not shown) compared to 26 lb/bu

for the untreated check.

Table. Crop injury, weed control and grain vield response 1o herbicide combinations in spring wheat, near Kimberly, Idaho,

Weed control®
Crop injury KCHSC CHEAL
Treatment” Rate 6/9 7/6 6/9 16 76 Grain yield
ib/Aa Yo bu/A

Check 0 g 8 0 0 30

Fluroxypyr + 0.047 + 1 6 71 80 90 33
NIS 0.25% viv

Fluroxypyr + 0.047 + 3 3 81 83 100 39
thifensulfuron + 0.023 + :
NIS 0.25% viv

Fluroxypyr + 0.047 + 3 4 85 89 100 36
tribenuron + 0.00778 +
NIS 0.25% viv

Fluroxypyr + 0.062 + 0 4 76 84 95 35
NIS 0.25% viv

Fluroxypyr + 0.062 + 3 0 73 84 100 35
thifensuifuron + 0.023 +
NIS 0.25% viv

Fluroxypyr + 0.062 + 0 5 34 91 99 39
tribenuron + 0.00778 +
NIS 0.25% viv

Fluroxypyr + 0.062 + 1 0 7% 85 99 37
wibenuron + 0.0125 +
NIS 0.25% viv

Fluroxypyr + 0.125+ 1 4 73 90 100 31
MCPA LV4 + 0.463 +
NIS 0.25% viv

Fluroxypyr + 0.062 + i 3 71 84 100 38
MCPA LV4 + 0231+
NIS 025% viv

Bromoxynil + 025+ 3 9 73 64 100 37
2,4-D 0.50

Dicamba + 0.0625 + 16 8 96 90 99 34
carfentrazone + 0.008 +
Nis 0.25% viv

Fluroxypyr + 0.062 + 14 4 92 91 96 38
carfentrazone + 0.008 +
NIS 0.25% viv

LSD (0.05) ] 7 9 7 5 9

Weeds evalualed for control were kochia (RCHSC) and common lambsquarters (CHEAL).

¥NIS = nonionic surfactant
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Wild OGat Control in Roundup-Ready Spring Wheat. Joseph P. Yenish, John D. Toker, and Edward J. Scheenstra.
{Washington State University, Pullman, WA 99164-6420) The study was conducted in Whitman County, WA to
determine wild oat control and spring wheat yield response. The study was designed as a randomized complete
block with 3 replications. All herbicides were applied using a CO, backpack sprayer calibrated to deliver 10 gallons
per acre at 35 psi. Timing of herbicide applications included EPOST = early postemergence applied to 3-4 leaf
spring wheat on 5/7/00 and LPOST = late postemergence applied to 4-6 leaf spring wheat on 5/18/00. A glyphosate-
resistant spring wheat variety was used across the study to ensure crop safety in glyphosate treatments.

Wild oat was effectively controlled by all treatments of glyphosate and glyphosate combinations. Greatest wheat
vield was with glyphosate in combination with broadleaf herbicides or with split early plus late applications of
glyphosate. Test weights were generally unaffected by herbicide treatment with differences largely due to wild oat
or other weed seed contaminating harvested grain samples rather than reduced kernel quality. Harvested grain was
not cleaned as samples were weighed and were not saved which precluded further postharvest sample cleaning.

Table. Wild oat control and spring wheat yield and test weight.

Wild Oat Control Spring Wheat
Treatment ' Rate Timing 8/7/00 Yield Test wi.
) bu/a Ibs/bu
Weedy check 0 84 39
Glyphosate 0.375 EPOST 85 109 61
Glyphosate 0.56 EPOST 92 92 62
Glyphosate 0.75 EPOST 95 106 61
Glyphosate + dicamba 0.375+0.06 EPOST 87 114 61
Glyphosate + thifensulfuron + tribenuron® 0.375+0.01 + 0.005 EPOST 92 115 60
Glyphosate + bromoxynil 0.375+0.25 EPOST 94 108 57
Glyphosate 0.75 LPOST 95 102 62
Glyphosate 0.56 LPOST 95 109 59
Glyphosate 0.75 LPOST 97 108 62
Glyphosate + 2,4-D Ester 0.75+025 LPOST 97 90 59
Glyphosate + glyphosate 0.375+0375 EPOST + 97 113 58
LPOST
Glyphosate + giyphosate 0.75+0.75 EPOST + 97 111 58
LPOST
Bromoxynil +MCPA + thifensulfuron + 0375+ 0375 +0.013 +0.006+ EPOST 88 99 60
tribenuron + fenoxyprop® 0.084
Bromoxynil + MCPA + thifensulfuron + 0375+ 0375+ 0.013+0.006  LPOST 75 93 55
tribenuron + fenoxyprop® 0.084
LSD (p=0.05) 6 17 5

*applied with 0.25% v/v nonionic surfactant.
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Flumioxazin in spring wheat. Richard K. Zollinger and Scott A. Fitterer. (Departinent of Plant Sciences, North
Dakota State University, Fargo, ND 58105). Experiments were conducted near Valley City and Fargo, ND to
evaluate weed conirol and crop safety from flumioxazin applied early preplant (EPP) and preemergence (PRE). In
Valley City, EPP treatments were applied April 24, 2000 at 12:00 pm with 76 F air, 47 F soil at a depth of 2 10 4
inch, 37% relative humidity, 40% clouds, 1 to 5 mpi S wind, dry soil surface, and moist subsoil. ‘2375 wheat was
planted on May 10, 2000. PRE treatments were applied May 11, 2000 at 12:30 pm with 64 F air, 57 F soil at a depth
of 2 to 4 inch, 50% relative humidity, 100% clouds, 3 to 5 mph NE wind, moist soil surface, and wet subsoil. In
Fargo, EPP treatments were applied May 11, 2000 at 9:00 am with 53 F air, 53 F soil at a depth of 2 to 4 inch, 90%
relative humidity, 95% clouds, 5 to 10 mph SW wind, dry soil surface, and moist subsoil. ‘Oxen’ wheat was planted
on May 25, 2000.- PRE treatments were applied May 26, 2000 at 10:00 am with 65 F air, 58 F soil at a depth of 2 to
4 inch, 48% relative humidity, 80% clouds, 8 to 11 mph NW wind, dry soil surface, and moist subsoil. Treatments
were applied to the center 6.67 feet of the 10 by 40 ft plots with a bicycle-wheel-type plot sprayer delivering 17 gpa
at 40 psi through 8002 flat fan nozzles. The experiment had a randomized complete block design with three
replicates per treatment.

Wheat injury was only observed at Fargo. Injury symptoms at June 8 were necrotic speckling and blotches and at
July é were stunting and stand thinning. Flumioxazin applied with glyphosate improved weed control from
glyphosate applied alone and generally gave greater than 80% foxtail and broadleaf weed control. At Fargo on July
6, common lambsquarters was completely controlled and the flumioxazin and herbimax treatment did not kill
volunteer wheat which eventually out competed the seeded wheat.

Table 1. Flumioxazin in spring wheat — Valley City, ND.

Treatment’ Rate Fxtl® Ebns® Rrpw® Coma®
/A % controf

EPP , :

Glyphosate 0.75 57 43 60 27

Flumioxazin + glyphosate 0.063 +0.75 82 99 99 88

Flumioxazin + glyphosate 0.125+0.75 94 96 95 90

PRE

Glyphosate 0.75 53 55 73 45

Flumioxazin + glyphosate 0063 +0.75 80 95 96 87

Flumioxazin + glyphosate 0.125+0.75 85 96 93 78

Flumioxazin + Herbimax 0063+ 1 gt 72 96 96 93

Untreated 0 0 0 0

LSD (0.05) i3 12 10 14

SAl treatments were applied with 2.5 Ib/A AMS. Herbimax is a petroleum oil.
Fxtl = preen and yellow foxtail; “Ebns = Eastern black nightshade; *Rrpw = redroot pigweed; *Coma = common mallow.

Turble 2. Flumioxazin in spring wheat - Fargo, ND.

Wheat June & July 6

Treatment® Rate : June 8 July & il Colg Dait® Fxtl”  Rrpw®  Dal®

Ib/A Yo INUTY ~— % control
EPP
Glyphosate 0.75 0 0 60 86 99 30 60 93
Flumioxazin + glyphosate 0.063 + 0.75 4 0 82 99 93 75 94 99
Flumioxazin + glyphosare 0.125+0.75 2 0 88 99 99 80 89 99
PRE :
Glyphosate 0.75 2 3 75 99 73 35 50 99
Flumioxazin + glyphosate 0.063 + 0.75 5 20 90 99 99 90 93 99
Flumioxazin + glyphosate 0.125+0.75 5 25 88 99 99 91 99 99
Flumioxazin + Herbimax 0063+ 1qt 3 0 85 96 86 8¢ 93 99
Untreated 0 ¢ ¢ 0 0 0 0 0
LSD (0.05) 4 2 7 g 9 14 10 7

‘Al treatments were applied with 2.5 ib/A AMS. Herbimax is a petroleum oil.
Fxtt = green and yellow foxtail; “Colg = common lambsquariers; *Dali = dandelion; “Rrpw = redroot pigweed.
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Comparison of glyphosate application timing and frequency for weed control in glyphosate-tolerant sugar beet. Don
W. Morishita and Michael J. Wille. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID
83303-1827) A study was conducted to evaluate glyphosate application timing for weed control in irrigated
glyphosate-tolerant sugar beet. These treatments also-were compared to two micro herbicide rate treatments, one of
which included fluroxypyr. The study was established at the University of Idaho Research and Extension Center
near Kimberly, Idaho. Sugar beet ("HM 108RR”) was planted April 18, 2000, on 22-inch rows at a seeding rate of
57024 seed/A. Experimental design was a randomized complete block with four replications and individual plots
were 4 rows by 30 ft. Soil type was a Portneuf silt loam (26% sand, 64% silt, and 10% clay) with an 8.1 pH, 1.6%
organic matter, and CEC of 16 meq/100 g soil. Herbicides were broadcast-applied with a CO,-pressurized bicycle-
wheel sprayer calibrated to deliver 10 gpa using 11001 flat fan nozzles. Additional application information is shown
in Table 1. Crop injury and weed control was evaluated visually June 28 and July 28. The two center rows of each
plot were harvested mechanically September 20.

Table 1. Environmental conditions at application and weed species densities.

Application date 5/13 5/22 5124 5127 6/2 6/7
Application timing cotyledon 9 days after 2-leaf 14 d after 4-leaf 25 d after
cotyledon cotyledon cotyledon
14 d after 2 leaf
Air temperature (F) 60 74 80 72 67 66
Soil temperature (F) 60 64 T2 70 70 70
Relative humidity (%) 62 25 46 28 60 56
Wind speed (mph) 4 9 5 3 6 1
Cloud cover (%) 0 40 0 0 1] 0
Weed specicy/it’
kochia 1 1 1 1 1 1
common
lambsquarters 33 37 33 33 9 32
redroot pigweed 0 0 0 11 2 10
Application date 6/16 6/23 630 s 718
Application timing 14dafier4leaf 30dafier2]leaf 28daflerdleaf 42dafter2leaf 46 dafier 4 leaf
Air temperature (F) 75 78 90 72 70
Soil temperature (F) 90 66 79 69 64
Relative humidity (%) 32 41 2 52 44
Wind speed (mph) 3 4 42 5 5
Cloud cover (%) 0 1] 0 1] (1]
Weed species/ft’
kochia 1 2 - - -
common
lambsquarters 20 20 - - -
redroot pigweed 3 3 - - -

Nore of the glyphosate treatments injured the crop (Table 2). Addition of fluroxypyr to ethofumesate &
desmedipham & phenmedipham severely injured the crop. Two glyphosate applications, with the first initiated at the
2-leaf stage, controlled kochia, common lambsquarters, redroot pigweed, and green foxtail 86 to 100% regardless of
the evaluation date. Two glyphosate applications, with the first initiated at the 4-leaf stage, controlled all weed
species 95 to 100%. These two treatments performed as well as three or four sequential glyphosate applications and
controlled the weeds more consistently than the micro rate treatments. All glyphosate treatments had sugar beet
yields ranging from 29 to 31 ton/A and were all greater than the untreated check, which yielded 22 ton/A.
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Table 2. Crop injury, weed control, and root yield in glyphosate tolerant sugar beet near Kimberly, Idaho.

Weed control’
Application Crop injury KCHSC CHEAL AMARE SETVI

Treatment® Rate date 6/23 7/28 6/23 7/28 21 6/23 728 9/21 7/28 9/21 7128 Yield

/A % ton/A

Check - - - " . - . . . . - 22

Glyphosate / 07517 5/24 0 0 100 100 93 100 93 94 98 86 88 29
glyphosate 0.78 6/7

Glyphosate / 0.78/ 5/24 0 0 100 100 95 100 100 95 100 BA] 100 29
glyphosate / 0.757 6/7
glyphosate 0.73 6723

Glyphosate / 0758/ 5124 0 0 100 100 95 100 100 93 100 95 99 29
glyphosate / 0784 6/7
glyphosate /- 0787 6/23
glyphosate 0,75 775

Glyphosate / 0.75/ 6/2 0 0 93 100 95 95 98 93 89 95 160 31
glyphosate 0.75 6/16

Glyphosate/ 0.787 6/2 0 0 96 100 95 94 100 95 100 95 160 29
glyphosate / 0.75/ | 6/16
glyphosate 0,73 6/30 :

Glyphosate / 0.75/ 6/2 0 0 99 100 95 99 100 95 100 98 100 30
glyphosate / 078/ 6/16 .
glyphosate / 0.75/ 6/30
glyphosate 0.75 7/18

Efs&dmp&pmp + 0.083 + 3/13 0 0 91 85 94 98 94 88 91 80 78 25
triflusulfiron + 0.0052 + 5/22
clopyralid + 0.031 + 5727
methylated seed 1.5%viv
ofl

Efs&dmp&pmp + 0.083 + $/13 95 90 99 75 53 99 48 63 83 0 95 4
fluroxypyr + 0.0156 + /22
methylated seed 1.5% viv 5127
oil

LSD (0.05) 2 i ns 17 10 4 14 10 7 15 ns 4

*Weed species evaluated for control were kochia (KCHSC), common lambsquarters (CHEAL), redroot pigweed (AMARE), and green foxtail (SET V1)
Efs&dmp&pmp is a 1:1:1 cormercial formulation of ethofumesate, desmedipham, and phenmedipham,



Comparison of micro herbicide rates for weed control in sugar beet. Don W. Morishita and Michael J. Wille. {(Twin
Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827) Several micro herbicide
rate combinations were compared for weed control in sprinkler irrigated sugar beet (‘HM PM-21"). Objectives of
this experiment were to: 1) compare the standard early postemergence combination of ethofumesate &
desmedipham & phenmedipham (efs&dmp&pmp) + wiflusulfuron + clopyralid to micro rate broadcast and band
applications of the same or similar herbicide combinations; 2) evaluate increasing micro rates with sequential
applications, and 3) compare methylated seed oil to Hasten®, an esterified vegetable oil and nonionic surfactant
blend and Placement®, a petroleum-based drift control agent. This study was conducted at the University of Idaho
Research and Extension Center near Kimberly, Idaho. The crop was planted April 18, 2000, on 22-inch rows at a
seeding rate of 57024 seed/A. Soil type was a Pormeuf silt Joam (26% sand, 64% silt, and 10% clay) with 8.1 pH,
1.6% organic matter, and CEC of 16 meq/100 g soil. Experimental design was a randomized complete block with
four replications and individual plots were 4 rows by 30 ft. Herbicides were applied with a CQ,-pressurized bicycle-
wheel sprayer calibrated to deliver 20 gpa in an 1 1-inch band using 8001 even fan nozzles or 10 gpa broadcast using
11001 flat fap nozzles. Additional application information is shown in Table 1. Crop injury and weed control was
evaluated visually June 15 and July 14, which was 8 and 44 days after the last treatment (DALT) was applied. The
two center rows of each plot were harvested mechanically September 21,

Table 1. Herbicide application information and weed species densities.

Application date 5/15 522 5727 6/7
Application timing cotyledon 7 days afier cotyledon 12 days after cotyledon 23 days after cotyledon
Alr temperature (F) 46 74 . 63 66
Sotl temnperature (F) 44 64 60 70
Relative humidity (%) 62 25 . 62 56
Wind speed (mph) 2 8 I i
Cloud cover (%) 25 40 Y 0
Weed species/ftt
kochia I 3 2 3
common {ambsquarters 5 30 25 29
redroot pigweed 0 0 22 i8
hairy nightshade <] 6 3 1

Crop injury was observed 8 DALT among several of the treatments. The injury was associated with air temperatures
exceeding 80 F in the afternoon of May 27, which was the third application date. At 44 DALT, no injury was
observed in any of the herbicide treatments. Overall, weed control with the standard rate of efs&dmp&pmp +
triflusulfuron + clopyralid at 0.25 + 0.0156 + 0.094 Ib/A controlled common lambsquarters, kochia, redroot
pigweed, hairy nightshade, and green foxtail 91 to 100% across both evaluation dates. Between the two micro rate
band applications, increasing the efs&dmpé&pmp rate from 0.083 1b/A on the first and second applications to 0.122
1b/A on the third and fourth applications controlled the six weed species better than using the same efs&dmpé&pmp
rate on all four applications. Comparing band and broadcast applications at equivalent rates showed that weed
control with an 11-inch band application was about equal to the broadcast applications. Adding ethofumesate 1o the
efs&dmp&pmp + triflusulfuron + clopyralid tank mix improved kochia control from 56 to 80% 44 DALT. Using a
combination of Hasten® and Placement® with the micro rates controlled kochia 90% at 44 DALT compared to using
Hasten® or Placement® alone, which controlled kochia 81 and 78%, respectively. Redroot pigweed control 44 DALT
and hairy nightshade control 8 DALT ranged from 91 to 100% for all herbicide treatments. All herbicide treatments
had higher sugar beet yields than the untreated check. The standard rate treatment consisting of efs&dmp&pmp +
triflusulfuron + clopyralid at 0.25 + 0.0156 + 0.094 1b/A applied four times had the highest numerical yield at 27
tor/A, but was statistically similar to all but two of the micro rate treatments. This study shows that kochia is
difficult to control with micro rates applied at the same rate at each application However, kochia can be
satisfactorily controlled with the micro rates if the efs&dmpé&pmp rate increases with the last two applications, or if
sthofumesate is added to the tank mixture.
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Table 2. Crop injury, weed control, and sugar beet yield with micro rates near Kimberly, Idaho.

Weed controP
Application Crop injury CHEAL KCHSC AMARE SOLSA
Treatment® Rate timing® 6/15 714  6/15 714  6/15 714  6/15 T7/14  6/15 Yield
Ib/A Yo ton/A
Check 3
Efs&dmp&pmp (11" band) + 0.25 Cotyledon / 15 0 99 100 91 94 94 98 100 27
triflusulfuron + 0.0156 7 d later /
clopyralid 0.094 12 d later/
23 d later
Efs&dmp&pmp (117 band)+  0.083 Cotyledon / 3 0 78 94 78 56 77 91 99 24
triflusulfuron + 0.0052 7 d later /
clopyralid + 0.031 12 d later /
MSO 1.5% VIV 23 d later
Efs&dmp&pmp (broadcast)+  0.083 Cotyledon / 9 0 84 95 73 40 80 96 95 20
triflusulfuron + 0.0052 7 d later /
MSO 1.5% VIV 12 d later /
23 d later
Efs&dmp&pmp (117 band)+  0.083 Cotyledon & 5 0 90 95 86 90 85 94 95 25
triflusulfuron + 0.0052 7 d later /
clopyralid + 0.031
MSO/ 1.5% VIV
Efs&dmp&pmp (117 band) +  0.122 12 d later &
triflusulfuron + 0.0052 23 d later
clopyralid + 0.031
MSO 1.5 % VIV
Efs&dmpé&pmp (broadcast) +  0.083 Cotyledon & 4 0 97 95 77 42 86 95 96 20
triflusulfuron + 0.0052 7 d later /
clopyralid + 0.031
MSO/ 1.5% VIV
Efs&dmp&pmp (broadcast) +  0.122 12 d later &
triflusulfuron + 0.0052 23 d later
clopyralid + 0.031
MSO 1.5 % VIV :
Efs&dmp&pmp (broadcast) +  0.083 Cotyledon / 11 0 97 98 94 80 92 95 97 25
triflusulfuron + 0.0052
ethofumesate + 0.125
MSO/ 1.5% VIV
Efs&dmpé&pmp (broadcast)+  0.083 7 d later /
triflusulfuron + 0.0052
ethofumesate + 0.166
MSO/ 1.5% VIV
Efs&dmpé&pmp (broadcast) +  0.122 12 d later &
triflusuifuron + 0.0052 23 d later
ethofumesate + 025
MSO 1.5% VIV
Dmpé&pmp (broadcast) + 0.081 Cotyledon & 1 0 93 98 9] 56 89 92 98 25
triflusulfuron + 0.0052 7d later /
MSO 1.5% VIV
dmpé&pmp (broadcast) + 0.122 12 d later /
triflusulfuron + 0.0052 23 d later
MSO 1.5% VIV
Efs&dmp&pmp (broadcast) +  0.083 Cotyledon / 6 0 95 97 80 81 84 95 98 24
triflusulfuron + 0.00s52 7d later /
clopyralid + 0.031 12 d later/
Hasten 1.5% VIV 23 d later
Efs&dmp&pmp (broadcast) +  0.083 Cotyledon / 9 0 96 96 75 78 81 95 96 23
triflusulfuron + 0.0052 7d later /
clopyralid + 0.031 12 d later /
Placement 6 fl oz/A 23 d later
Efs&dmpé&pmp (broadcast) +  0.083 Cotyledon / 9 0 96 96 89 90 81 95 99 25
triflusulfuron +° 0.0052 7 d later /
clopyralid + 0.031 12 d later /
Hasten + 1.5% VIV 23 d later
Placement 6 fl oz/A )
LSD (0.05) 10 ns 6 4 15 35 10 7 6 6
TWeeds evaluated for control were common lambsquarters (CHEAL), kochia (KCHSC), redroot pigweed (AMARE), and hairy nightshade
(SOLSA).
*Efs&dmp&pmp is a commercial formulation of a 1:1:| mixture of ethofumesate, desmedipham, and phenmedipham. Dmp&pmp is a commercial

formulation of a 1:1 mixture of desmedipham and phenmedipham.

“Cotyledon, 7 d later, 12 d later, and 23 d later correspond to applications made May 15, 22, 27, and June 7, 2000.
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Broadieaf and grass weed control in sugar beet with soil-applied and sequential postemergence herbicides compared
o micro berbicide rates. Don W. Morishita and Michael J. Wille. (Twin Falls Research and Extension Center,
University of Idaho, Twin Falls, ID 83303-1827). A study was conducted at the University of Idaho Research and
Extension Center near Kimberly, ID 10 compare the effectiveness of micro herbicide rates of ethofumesate &
desmedipham & phenmedipham (efs&dmp&pmp) with other herbicide treatments for weed control in sugar beet.
Sugar beet {"HM PM-21") was planted April 18, 2000, on 22-inch rows at a seeding rate of 57,024 seed/A and
grown under sprinkler irrigation. Soil type was a Ponneuf silt loam (26% sand, 64% silt, and 10% clay, pH 8.1,
1.6% orgauic matter, and CEC of 16 meq/100 g soil). The experiment was designed as a randomized complete
block with four replications. Individual plots were 4 rows by 30 fi. All herbicides were applied with a CO»-
pressurized bicycle-wheel sprayer.

Treatments using micro herbicide rates were broadcast-applied at 10 gpa using 11001 ﬂat-fan nozzles spaced 15
inches apart. All other treatments were applied in 10-inch bands at 20 gpa using 8001 even-fan nozzles spaced 22
inches apart. Additional application information and weed species densities are shown in Table 1. Weed control was
evaluated visually June 15 and June 27, 8 and 20 days after last applications (DALT). Sugar beet was harvested
from the center two rows of each plot with a mechanical harvester on September 21.

Table I. Application data and weed species densities.

Application date 424 5113 5722 527 6/7
Application timing PRE cotyledon 7 d after cotyledon 14 affer deotyledon
2-leaf 7 & after Z-leaf 11d after2-leaf

Alr tesperature (F) 54 47 80 70 70
Soil tenperature (F) 29 50 64 &4 64
Relative humidity (%) 48 52 25 25 57
Wmnd speed (mph) s i g g 4
Cloud cover (%) 100 10 46 40 0
Weed species/”

copmon kambsquarters L} 0 25 24 1

kochia ’ 0 6 3 2 25

redroct pigweed ¢ ] 10 16

None of the herbicide treatments injured sugar beet (Table 2). Kochia control 8 DAT ranged from 67 to 100%, and
78 to 100% 20 DAT but differences among treatments could not be distingnished Common lambsquarters control 8
DAT was 295% for all treatments except those consisting of two applications of efsdmp&pmp + trifluseiforon at
0.25+0.015 WA with the addition of dimethenamid at either 0.60 or 1.28 IWA. in the second application which
controlied kochia 87 to 88%. All herbicide treatments controlled common lambsquarters 293% 20 DAT except two
applications of efs&dmp&pmp + triflusulfuron at 0.25+0.015 WA plus dimethenamid at 0.64 BYA in the second
application which controlied common Iambsquarters 78%. Redroot pigweed control, which was evaluated on June
26 quly, was >97% for all berbicide treatments and did not differ among treatments. Sugarbeet vield was similar for
all herbicide-treated plots, ranging from 17 to 29 tons/A, compared to 6 tons/A for the untreated checks.
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Table 2. Broadleaf and grass weed control in sugar beets with soil-applied and sequential postemergence herbicides clompﬂred to micro herbicide rates.

gsl

Weed control®
Application Crop injury KCHSC CHEAL AMARE
Treatment® Rate Timing 6/15 6/27 6/15 6/27 6/15 6/27 6/27 Yield
Ib/A % tons/A
Check 6
Cycloate + 3+ PRE 0 0 95 93 100 95 100 23
glyphosate + 1+
NIS 0.25%
viv
efs&dmp&pmp + 025+ 2-leaf
triflusulfuron + 0.015 +
clopyralid 0.094
Efs&dmp&pmp + 025+ +74d
triflusulfuron + 0.015+
clopyralid 0.094
Ethofumesate + 112 + PRE 0 0 100 100 97 98 100 : 29
glyphosate 0.375 +
Efs&dmp&pmp + 025+ 2-leaf
triflusulfuron + 0.015+
clopyralid 0.094
Efs&dmp&pmp + 0.25 + +7d
triflusulfiiron + 0.015 +
clopyralid 0.094
Efs&dmp&pmp + 0.25 + cotyledon 0 0 67 78 87 78 23 17
triflusulfuron 0.015
Efs&dmp&pmp + 0.25 + +9d
triflusulfuron + 0.015+
dimethenamid 0.64
Efs&dmp&pmp + 0.25 + cotyledon 0 0 80 97 88 97 97 25
triflusulfiiron 0.015
Efs&dmp&pmp + 0.25 + +9d
triflusulfiuron + 0.015 +
dimethenamid 1.28
Dmpé&pmp + 0.25 + cotyledon 0 0 92 78 97 93 98 24
triflusulfuron 0.015
Desmedipham + 0.25 + +9d
triflusulfuron + 0.015 +
dimethenamid 0.64

g




951

Table 2 (con't.).

Weed control
Application Crop injury KCHSC CHEAL AMARE
Treatment® Rate Timing 6/15 6/27 6/15 6/27 6/15 6/27 6/27 Yield
1b/A % tong/A
Efs&dmp&pmp + 0.083 + cotyledon 0 0 76 73 100 98 98 27
triflusulfuron + 0.005 + +9d
clopyralid + 0.031 +5d
MSO +11d
Efs&dmp&pmp +  0.083 + colyledon 15 0 76 93 96 98 100 21
triflusulfuron + 0.005 + +9d
clopyralid + 0.031 + +5d
Destiny 1.0 +11d
Efs&dmp&pmp + 0.083 + cotyledon 10 0 77 85 100 97 98 18
triflusulfuron + 0.005 + +9d
clopyralid + 0,031+ +5d
Newtone 1.0 +11d
Efs&dmp&pmp +  0.083 + cotyledon 0 0 75 95 100 98 98 16
triflusulfuron + 0.005 + +9d
clopyralid + 0.031 + +5d
Newtone + 1.0+ +11d
Destiny 0.5
Efs&dmp&pmp + 0.083 + cotyledon 0 0 80 87 95 97 97 20
triflusulfiron + 0.005 + +9d
clopyralid + 0.031 + +5d
Firstmate 1.5 +11d
LSD (0.05) 10 0 25 21 6 11 5 13

*Weed species evaluated were kochia (KCHSC), common lambsquarters (CHEAL) and redroot pigweed (AMARE).
*Efs&dmp&pmp is a 1:1:1 commercial formulation of ethofumesate, desmedipham and phenmedipham, NIS = nonionic surfactant, MSO = methylated seed oil, and Destiny Newtone and Firsimate are
proprietary adjuvants,




Comparison of desmedipham and phenmedipham formulations for weed control in sugar beet. Michael J. Wille and
Don W. Morishita. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827).
A study was conducted at the University of Idaho Research and Extension Center near Kimberly, ID to compare the
effectiveness of novel formulations of desmedipham & phenmedipham (dmp&pmp), and ethofumesate &
desmedipham & phenmedipham (efs&dmp&pmp)to existing formulations for weed control in sugar beet. A3
BO38584 01 EC Al (EC31) was the code for the dmp&pmp formulation and AE BO49913 01 EC35 (EC25) was
the code for the efs&dmpé&pmp formulation. Sugar beet (‘Beta 8757 LL’) was planted April 17, 2000, on 22-inch
rows at a seeding rate of 57,024 seed/A, and grown under sprinkler irrigation. Soil type was a Portneuf silt loam
(pH of 8.1, 1.6% organic matter, and CEC of 16 meq/100 g soil). The experiment was arranged as a randomized
complete block with four replications. Individual plots were 4 rows by 30 fi. Al herbicides were applied with a
CO,-pressurized bicycle-wheel sprayer. Formulations of dmp&pmp, and efs&dmp&pmp were applied in 10-inch
bands at 20 gpa using 8001 even-fan nozzles. Glufosinate and glufosinate + ethofumesate applications were
broadcast-applied at 10 gpa using 11001 flat-fan nozzles spaced 15 inches apart. All herbicide treatments were
applied three times with the exception of glufosinate + ethofumesate, which was applied only once. Additional
application information and weed species densities are shown in Table 1. Weed control was evaluated visually June
2 and 26, 9 and 33 days after last applications of dmp&pmp and efs&dmp&pmp were applied, and July 5, nine days
after the last application of glufosinate and glufosinate + ethofumesate. Sugar beet was harvested from the center
two rows of each plot with a mechanical harvester on September 28.

Table I. Application data and weed species densities.

Application date 5/% 517 524 8/7 6/23
Application timing cotyledon 7 4 after cotyledon 14 d after cotyledon
+2-leaf 74d after 2-jeaf 14 d afler 2-leaf

Alr emperature (F) 60 47 80 70 70
Soil temperature (F) 58 55 72 78 66
Relative humidity (%) 45 75 46 58 38
Wind speed (mph) 7 3 : 5 0 5
Cloud cover (%) 100 ¢ 0 ’ ¢ g
Weed species/ft’ :

common lambsquarters 0 0 25 24 23

kochia 6 6 26 29 16

redroot pigweed 0 0 0 39 il

Crop injury ranged from 1 to 20% on June 2, and treatments did not differ from each other except for EC31 at 0.5
Ib/A which averaged 20% (Table 2). No crop injury from any treatment was evident on any subsequent evaluation
date. Common lambsquarters control on June 2 ranged from 60 to 100%. Dmp&pmp, and efs&dmp&pmp at 0.125
1b/A controlled common lambsquarters 60 to 63% EC31 and EC 25 at the same rate controlled common
lambsquarters 77 and 85%, respectively. At0.25 1WA, all formalations of dmp&pmp and efs&dmp&pmp controlied
common lambsquarters 86 to 94%. All formulations of dmp&pmp, and efs&dmp&pmp at 0.5 Ib/A controlled
common lambsquarters 94 to 100%. All herbicide treatments controlled common lambsquarters 292% on June 26,
and 284% on July 5 and did not differ among each other on either evaluation date. Redroot pigweed control ranged
from 68 to 99% on June 2. All herbicide formulations and rates controlled redroot pigweed 84 10 99% except
dmpé&pmp, and efsé&dmp&pmp at 0.125 Ib/A which controlled redroot pigweed 68 and 69%, respectively. All
herbicide treatments controlled redroot pigweed 294% and 283% on June 26 and July 5, respectively. Treatments
did not differ among each other and no trends were evident with regard to herbicide formulation or rates on either
evaluation date. Kochia control ranged from 60 to 90% on June 2 and herbicide treatments did not differ among
each other. On June 26, all herbicide treatments controlled kochia >90% except efs&dmp&pmp at 0.5 Ib/A which
controlled kochia only 74%. Kochia control on July 5 was >80% for all herbicide treatments and did not differ
among each other. No trend was evident with respect to herbicide formulations or rates on either of the latter
evaluation dates. The addition of Scoil did not improve control in any weed species in any formulation or at any
herbicide rate. Because of severe weed pressure, herbicide-treated plots were hoed. Hoeing time for each plot was
recorded. Hoeing times for herbicide-treated plots with formulations of dmp&pmp or efs&dmp&pmp ranged from 7
to 17 minutes per plot and did not differ from each other. All however, required significantly more labor than plots
treated with glufosinate at either rate, or glufosinate + ethofumesate which required no hoeing. Sugar beet yields of
herbicide treated plots ranged from 24 to 33 tons/A and did not differ among each other, but all were greater than
the untreated check which vielded only 16 ton/A.
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Tuble 2. Crop injury, weed control and yield response to novel premix formulations of desmedlpham & phenmedvpham and ethofumesate & desmedipham & phenmedipham.

Weed control® Hand-weeding
: Crop injury CHEAL AMARE KCHSC times
Treatment® Rate 62 6126 /S 672 6126 s &2 8f26 15 62 el26 75 6/16 Yield
Ib/A Y% minutes ton/A
Check O 16
A3 B038584 01 EC31 Al 0.125 I 0 0 74 97 97 78 97 83 65 98 98 9 30
A3 B038584 01 EC31 Al 0.25 5 0 0 91 99 100 96 99 99 81 99 o8 9 33
A3 B038584 01 EC31 Al 0.5 20 0 0 100 100 99 59 100 100 86 100 99 8.76 29
Dmp&pmp 0.125 1 ] 0 63 99 99 68 94 98 63 100 100 14.81 32
Dmp&pmp 0.25 3 0 0 87 100 100 90 98 96 76 99 93 1011 28
Dmp&pmp 0.5 15 0 0 97 100 100 99 100 100 S0 100 99 791 31
A3 B038584 01 EC31 AL+ 025+ 16 0 0 92 99 98 98 100 100 86 98 97 10.46 28
Scoil 1.5 % viv
Dmp&pmp + 0.25 + 9 0 0 o4 99 97 91 99 98 74 94 96 13.43 31
Scoit 1.5% viv
AE B049913 01 EC25 Al 0.125 9 0 0 85 97 97 23 100 99 81 92 89 9.41 28
AE B049913 01 EC25 Al 0.28 13 0 0 87 100 100 97 100 99 84 99 96 7.20 27
AE B049913 01 EC25 Al 0.5 6 0 0 94 99 100 84 99 99 74 74 8t . 933 27
Efs&dmp&pmp 0.125 3 0 0 60 97 97 69 98 94 60 9t 85 16.62 30
Efs&dmp&pmp 0.25 6 0 0 93 97 g9 88 97 96 71 94 95 7.17 28
Efs&dmp&pmp 05 11 0 0 94 100 100 98 100 99 75 100 99 7.01 24
AE B049913 01 EC25 Al+ 0.25+ 16 0 0 86 99 100 87 98 99 76 98 99 7.87 . 28
Scoil 1.5 % viv
Efs&dmp&pmp + - 025+ 6 0 0 96 160 160 97 100 100 89 99 98 8.43 28
Scoil 1.5 % viv
Ghufosinate + 0.312+ 0 0 92 95 100 100 96 99 0 21
ammonium suifate 3
Glufosinate + 0.357 + . 0 0 98 100 160 100 99 99 0 32
ammonium sulfate 3 )
Glufosinate + 0.357 + 0 0 94 84 o8 97 94 86 ] 29
Ethofumesate + 1.0+
ammonium sulfate 3
LSD {(0.05) 9 ns ns 15 ns ns 16 ns ns ns 15 ns 1.17 7

*"Weed species evaluated were kochia (RCHSC), common lambsquarters (CHEALY} and redroot pigweed (AMARE),

®All herbicide treatments were applied three times except glufosinate + ethofumesate. AE B038584 01 EC31 Al is a formulation of desmedipham and phenmedipham. AE B049913 0§ EC25 Al is a
formulation desmedipham, phenmedipham, and ethofumesate. Efs&dmpé&pmp is a 1:1:1 commercial formulation of ethofumesate, desmedipham, and phenmedipham. Bfs&dmpipmprise-bed=t
commeseial- forifilation-of cthofumesatendesmadipham.and-phenmedipham..Scoil is a proprietary surfactant.




Tolerance of two glyphosate-tolerant sugar beet varieties to glyphosate. Don W. Morishita and Michael J. Wille.
(Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827). A study was
conducted at the University of Idaho Research and Extension Center near Kimberly, ID to compare the tolerance of
two glyphosate-tolerant sugar beet varieties to four glyphosate rates. Sugar beet varieties 'Beta 8757RR' and 'HM
108RR' were planted April 17, 2000, on 22-inch rows at a seeding rate of 57,024 seed/A and grown under sprinkler
irrigation. Soil type was a Portneuf silt loam (26% sand, 64% silt, and 10% clay, pH 8.1, 1.6% organic matter, and
CEC of 16 meg/100 g soil). The experiment was arranged in a 2 by 5 factorial design with four replications.
Individual plots were 4 rows by 30 ft. All herbicides were broadcast-applied with a CO,-pressurized bicycle-wheel
sprayer at 10 gpa using 11001 flat-fan nozzles spaced 15 inches apart. Hand-weeded check plots were weeded June
2 and June 26. Additional application information and weed species densities are shown in Table 1. Crop injury
was visually evaluated 10, 18, 31, and 40 days after the last application (DALT) on June 26, July 5, 14, and 26,
respectively. Sugar beet was harvested September 20 with a mechanical harvester.

Table 1. Application data and weed species densities.

Application date 5124 6/2 6/16
Application timing 2-leaf 4-leaf 8-leaf
Air temperature (F) 80 65 75
Soil temperature (F) 72 63 90
Relative humidity (%) 46 60 32
Wind speed (mph) 5 6 3
Cloud cover (%) 0 0 .

Neither sugarbeet variety was injured by any glyphosate rate applied at any of the sugar beet growth stages. Sugar
beet yield ranged from 28 to 33 tons/A and did not differ either by variety or herbicide treatment. Sucrose yield
ranged from 7640 to 9020 Ib/A and also did not differ between variety or herbicide treatment.

Table 2. Crop injury®, root yield, and sucrose yield response of two glyphosate-tolerant sugar beet varieties.

Variety ‘Glyphosate rate Application timing Injury Root yield Sucrose yield
b/A . % ton/A Ib/A
Beta 8757 RR 0.75 2-leaf 0 32 8630
4-leaf
8-leaf
1.5 2-leaf 0 31 8750
4-leaf
8-leaf
1.125 2-leaf 0 3] 8410
4-leaf
8-leaf
2.25 2-leaf 0 29 7760
4-leaf
- 8-leaf
Handweeded 0 31 8390
HM 108 RR 0.75 2-leaf 0 33 8730
4-leaf
8-leaf
1.5 2-leaf 0 33 9020
4-leaf
8-leaf
1.125 2-leaf 0 3l 8300
4-leaf
8-leaf
2.25 2-leaf 0 28 7640
4-leaf
8-leaf
Hand-weeded 0 31 ) 8390
LSD ns . RS ns

*No visible crop injury was observed on any of four evaluation dates.
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Weed control and sunflower tolerance of azafenidin and sulfentrazone. Paul E. Hendrickson, Brian M. Jenks,
Michael T. Edwards, Christopher M. Mayo, and James D. Harbour, (Carrington Research Extension Center,
Carrington, ND 58421; North Central Research Extension Center, Minot, ND 58701; DuPont Crop Protection,
Broomfield, CO 80020; DuPont Crop Protection, Grand Island, NE 68003; and DuPont Crop Protection, Fargo,
ND 58104;) Trials were established at Carrington and Minot, ND; Blunt, SD; Goodland, KS; and Wellington, CO
to evaluate weed control and sunflower response to azafenidin and sulfentrazone applied alone or in combination
with pendimethalin and quizalofop-P-ethyl. Azafenidin and sulfentrazone were applied as preplant incorporated
(PP} and preemergence (PRE) treatments at Carrington, Minot and Blunt (Table 1). At Goodland, all treatments
were applied PPI, while at Wellington, all treatments were applied PRE. Plots were arranged in a randomized
complete block design with three replicates. Weeds evaluated were redroot pigweed (AMARE), common
lambsquarters (CHEAL), wild buckwheat (POLCQ), toothed spurge (EPHDE), kochia (KCHSC), yellow foxtail
(SETLU), green foxtail (SETVI), and barnyardgrass (ECHCG).

Azafenidin and sulfentrazone generally provided good to excellent (80 to 100%) control of redroot pigweed,
common lambsquarters, wild buckwheat, kochia, and barnyardgrass (Tables 2 to 4). Control of yellow foxtail
(Table 2) and toothed spurge (Table 3) was less than adequate. Green foxtail control was less than adequate at
Goodland (Table 3), but was good to excellent at Wellington (Table 4). The addition of pendimethalin generally did
not increase weed control. Sunflower was tolerant to azafenidin and sulfentrazone (data not shown).

Table /. Planting date, and application and soil data.

Carrington Minot Blunt Goodland Wellington

Planting date May 26 May 31 May 16 June 1 June 21
Application data

PPI May 25 May 30 May 16 May 25 -

PRE May 30 June 2 May 16 - June 21

POST July 7 June 22 June 4 - -
Soil texture silt loam loam silt loam silt loam clay loam
pH 6.7 6.4 6.0 7.9 8.0
OM% 2.9 3.5 2.5 2.0 2.4

Table 2. Weed control from azafenidin and sulfentrazone applied alone or in combination with pendimethalin and quizalofop-P-ethyl.

Carrington, ND* Minot, ND*  Blunt, SD°
Treatment Rate Timing AMARE CHEAL SETLU AMARE POLCO
Ib ia/A Y%
Sulfentrazone 0.1875 PPI 100 100 40 76 94
Sulfentrazone 0.375 PPI 100 100 53 92 99
Sulfentrazone / quizalofop-P-ethyl 0.1875 + 0.055 PPI1/POST 100 100 99 71 99
Azafenmidin 0.125 PPI1 100 100 50 80 -
Sulfentrazone 0.1875 PRE 93 95 27 80 92
Sulfentrazone 0375 PRE 100 100 67 94 94
Azafenidin 0.0625 PRE 90 90 33 71 95
Azafenidin 0.0938 PRE 99 98 60 87 85
Azafenidin 0.125 PRE 99 100 75 90 82
Azafenidin / quizalofop-P-ethyl 0.125+ 0.055 PRE/POST 98 99 99 63 85
Azafenidin + pendimethalin 0.0625+ 1 PRE 97 99 40 80 89
Sulfentrazone + pendimethalin 0.1875+1 PRE 99 100 33 88 86
Pendimethalin 1 PRE 80 83 20 80 50
Check 0 check 0 4] 0 [\ 0
LSD (0.05) 4 8 17 13 4

*Weed control evaluated July 20, 2000.
*Weed control evaluated July 11, 2000.
“Weed control evaluated July 26, 2000.
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Table 3. Weed control from PPI herbicide applications” Table 4. Weed control from PRE herbicide applications®

{Goodland, KS). {(Wellington, COI.
Treatment Rate AMARE EPHDE SETVI Treatment Rate AMARE KCHSC ECHCG SETVI
b ia/A % ib /A 9

Sulfentrazone 0.1875 99 65 53 - Sulfentrazone 0.1875 78 96 92 78

Sulfentrazone 0.375 98 72 57 Sulfentrazone 0.375 94 99 87 87

Azafenidin 0.0625 93 57 47 Azafenidin 0.0625 89 86 88 89

Azafenidin 0.0938 87 38 33 Azafenidin 0.0938 90 86 92 87

Azafenidin 0.125 91 65 45 Azafenidin 0.125 88 95 86 92

Azafenidin + 00625+ 93 51 62 Azafenidin + 0.0625+ 86 96 86 38
pendimethalin @ 1 pendimethalin 1 )

Azafenidin + 00938+ 86 70 80 Azafenidin + 00938+ 95 93 98 94
pendimethalin = 1 pendimethalin @ 1

Azafenidin + 0125+ 86 62 62 Azafenidin + 0.125+ S0 C 94 98 98
pendimethalin = 1 pendimethalin = |

Sulfentrazone + 0.1875+ 98 68 70 Sulfentrazone +  0.1875+ 82 99 g1 81

 pendimethalin 1 pendimethalin = 1

Pendimethalin 12 91 57 73 Pendimethalin 12 78 95 93 77

Check 0 0 0 0 Check 0 0 0 0 0

LSD (0.05) 13 35 39 LSD (0.05) 14 14 7 8

*Weed control evaluated August 22, 2000. *Weed control evaluated August 14, 2000.
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Tolerance of wheat and triticale to herbicides. Bill D. Brewster, Carol A. Mallory-Smith, and Bradley D. Hanson.
{Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-3002) ‘Madsen’ winter wheat
and ‘Bogo” triticale were planted on October 14, 1999, in a split-plot design to evaluate tolerance to herbicide
treatments. Individual plots were 8 ft by 70 ft and were replicated four times. The trial was conducted at the Oregon
State University Hyslop Research Farm near Corvallis, OR. Herbicide treatments were applied with a single-wheel,
compressed air plot sprayer which applied 20 gpa at 19 psi through XR8003 flat fan nozzle tips. Additional
application data are presented in Table 1. The grain was harvested with a small-plot combine on July 24, 2000.

Visual evaluations of crop injury (Table 2) on February 17, 2000, indicated that flufenacet-metribuzin at the higher
rate of application caused considerable stunting of both cultivars. This treatment also reduced grain yields (LSD; 4 =
5.6 bw/A). No cualtivar x herbicide interaction was found in the analysis of the grain vields.

Table 1, Herbicide application data information.

Application date October 15, 1999 November 15, 1999
Stage of growth Presmergence 2 leaf

Air temperature {(F) 33 66

Soil temperature (F) 40 60
Relative humidity (%) 35 75

Table 2. Wheat and triticale injury and prain vield following herbicide applications, Corvallis, OR.

Wheat Triticale

Treatment™ Timing Rate Injury Yield Injury Yield

ib/A % buw/A % bw/A
Flufenacet-metribuzin PES 0.42 16 125 20 152
Flufenacet-metribuzin PES 0.84 38 116 40 140
Tratkoxydim POE 024 5 122 0 160
Tratkoxydim POE 048 20 120 ¢ 156
Sulfosulfuron POE 0.031 0 125 0 158
Sulfosuifuron POE 0.0625 i 126 0 i58
Flucarbazone-sodium POE 0.027 0 127 0 162
Flucarbazone-sodium POE 0.054 1 123 0 159
Check O g 123 g 155

*Non-ionic surfactant added to postemergence treatments at 0.5% v/v.
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Rye control with imazamox in herbicide-resistant wheat. Daniel A. Ball. (Oregon State University, Columbia Basin
Ag. Research Center, Pendleton, OR 97801). A study was conducted in near Pendleton, Oregon to evaluate
postemergence imazamox application timings for rye (Secale cereale L.) control, crop injury in an imidazolinone
herbicide resistant wheat, and seed production of rve treated with imazamox. Clearfield™ winter wheat var. ‘CV 9804’
was seeded on 21 October, 1999 at 90 Ib/A on 10-inch rows at 1 inch depth into moist soil with a Great Plains double-
disk drill. Rye seeds were planted prior to winter wheat seeding with a drop spreader to insure uniformity of weed
infestation. The resulting rye infestation was heavy and uniform throughout the plot area. Posternergence imazamox
treatments at 0.048 Ib ai/A were applied at various times (Table 1) with a hand-held CO, backpack sprayer in 15 gpa
water at 30 psi. All imazamox treatments received 32% nitrogen solution at 1.25% (v/v) and methylated seed oil at
1.25% (v/v). Plots were 10 ft by 30 ft in size with 4 replications. The soil is 2 Walla Walla silt loam (28.8% sand,
61.6% silt, 9.6% clay, 5.4 pH, 2.0% organic matter, 12.4 Meq/100 g CEC). Ratings of visual crop Injury were made
on April 10 and 2 June, 2000. Wheat plant heights and spike counts were taken on June 26 and grain was harvested on
July 26, 2000 with a HEGE 140 plot combine. Grain yields were converted to bu/A based on a 60 Ib/bu test weight.
Prior to grain harvest, 20 rye spikes were collected per plot, and weighed. Rye spikes were collected from each plog,
hand threshed, and apparently viable seeds were counted.

Table 1. Application details.

Application 1 2 3 4 5 6 7

Date 23Nov. 1999 17Feb. 2000 13 Mar. 2000 20Mar. 2000 17 Apr. 2000 24 Apr. 2000 1 May, 2000
Air temp. (°F) 47 57 59 52 70 38 62
Relative humidity (%6) &0 40 58 61 64 40 70
Wind speed {(mph) SwW@2 SW@2 SW@3 NW@4 E@3 NW @ 4 calm
Cloud cover (%) 100 10 65 90 v 5 0

Soil temp. 2t 2 in. (°F) 46 51 61 53 52 44 54
Wheat stage 2K 451f 611 6.71f 751 831 851f
Feral rye stage 181 444 6.31f 6.5 951 98I heading

Wheat injury was visible on 10 April for imazamox treatments that had been applied by that date. Wheat spike counts
and grain yield were negatively affected by imazamox treatments applied after 17 April, even though no appreciable
crop injury was visible when evaluated on 2 June (Table 2). Reduced spike count and wheat grain yields from late
imazamox treatment were due to season-long interference from rye as well as possible negative effects on developing
wheat florets. The last two imazamox application timings resulted in wheat yield lower than the untreated check.
Similarly, late imazamox applications decreased rye spike weight and the number of apparently viable seed per spike.
Control of rye from early postemergence treatments ranged from 89 to 97 percent. Rye control was diminished from
imazamox treatments applied after 17 April. Rye control from earlier treatments improved wheat grain yield compared
to the untreated check, and reduced rye seed production. Application of imazamox for suppression of rye should be
timed early enough to prevent season-long weed interference, and crop injury, but late enough to reduce weed seed
production.

Table 2. Rye control, crop injury, and wheat grain yield in imidazolinone resistant wheat.

Wheat ‘Wheat ‘Wheat

Wheat Wheat Feral rye head plant grain

injury injury control count height vield Rye seed Rye seed
Treatment * Timing 10 Apr 2 June 2 June 26 June 26 June 26 July production production

% % % fifm cm /A gm/20 spikes  Seeds/20 spikes

Imazamox 23 Nov 4 1 91 95 107 89 i00 474
Imazamox 17 Feb 10 1 89 97 109 90 8.7 435
Inazamox 13 Mar 15 3 88 86 110 80 58 340
Imazamox 20 Mar 13 5 93 8 107 74 73 410
Imazamox 17 Apr - [ 90 59 112 35 25 " 200
Imazamox 24 Apr - i 60 46 113 28 0.0 ]
Imazamox 1 May - 0 36 50 115 13 0.03 1
Untreated - 0 0 0 63 i3 32 16.1 666
LSD (0.05) 7 s 15 20 7 15 29 97

2 32% nitrogen solution at 1.25 % v/v and methylated seed off at 1.25 % v/v added 1o 2ll imazamox applications,
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Evaluation of jointed goatgrass control in Clearfield™ winter wheat, Brent R. Beutler and John O. Evans.
{Department of Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820).

‘CV-9804° a Clearfield™ winter wheat cultivar was planted September 20, 1999 on the Wallace Beutler farm in
North Logan, UT. Herbicide treatments including irmazamox, 2,4-D, and imazamox tank mixed with different
adjuvanis were applied to evaluate jointed goatgrass control in Clearfield™ winter wheat. Treatments were applied
to 10 by 30 foot plots with a CO, sprayer using flatfan 8002 nozzles providing a 10 foot spray width calibrated to
deliver 19 gpa at 40 psi. The soil was a Millville silt loam with 7.9 pH and O.M. content of less than 2%. All
treatments were applied postemergence on April 25, 2000 in 2 randomized block design, with four replications.
One treatrnent consisted of a split application with 0.40 1b/A mmazamox applied 25 April followed by 040 Ib/A
imazamox applied May 9. Wheat was in the 3-5 leaf stage at the first application and the 5-7 leaf stage at the
second. Jointed goatgrass stages were 1-3 leaf and 3-5 leaf, respectively. Visual evaluations for wheat injury and
jointed goatgrass injury were performed May 17, and June 29, 2000. Reproductive jointed goatgrass tillers were
counted July 18, and plots were harvested August 2, 2000. Due to an erratic stand, extreme competition from
jointed goatgrass seedlings, and lack of moisture, winter wheat yields were extremely low and uneven, and are
therefore not reported here.

None of the reatments appeared to have any negative effect on winter wheat. All treatments that included
imazamox severely reduced the jointed goatgrass population. The split application of imazamox and
imazamox-+methylated seed oil gave the highest jointed goatgrass injury ratings. However the nuraber of
reproductive tillers remaining in these freatments was not significantly lower than imazamox-+crop oil concentrate
or imazamox-+organo-silicone surfactant.

(Utah Agricultural Experiment Station, Logan, UT. 84322-4820)

Table. Evaluation of jointed goatgrass control in Clearfield™ winter wheat.

Wheat AEGCY
Injury® Injury® Tillers
Treatment® Rate Timing 5/17 6/29 5/17 6/29 7/18
b/A no/m
Untreated” 0 0 0 0 500+
2.4-D ester® 0.40 April 25 o] 0 0 0 500+
2,4-D amine® 0.50 April 25 ] 0 0 0.5 500+
Imazamox+ 0.040~+ April 25 4] 0 7.3 7.5 13.0
2,4-D ester® 0.20
Imazamox-+ 0.040+ April 25 O 0 6.5 6.9 9.8
2 .4-D ester® 6.40
Imazamox+ 0.040+ April 25 0 0 7.0 6.6 40.0
2,4-D amine® 0.25
Fmazamox-+ 0.040+ April 25 0 0 6.5 6.4 393
2,4-D amine® .50
Imazamox® 0.032 April 25 0 0 6.3 58 19.3
Imazamox® 0.040 April 25 4} 0 7.3 6.3 19.0
Imazamox® 0.048 April 25 0 0 1.5 7.6 11.8
Imazamox-+ 0.040+ April 25+ 1] 0 7.3 a.1 0.0
imazamox® 0.040 May @
Irmazamiox+ 0.040+ April 25 4 0 73 7.4 2.8
crop oil concentrate L.25(%v/v)
Imazamox+ 0.040+ April 25 0 0 83 9.0 1.3
methylated seed oil 1.25(%viv)
Imazamox+ 0.040+ April 25 O 0 7.3 75 83
organo-silicone 0.10(%vv)
LSDyp05 0 0 0.7 0.7 8.5
328-0-0 at 1.25% v/v was added to all treatments. -
B NIS at 0.25% v/v added.

¢ Injury scale is 0-10 with 0 being ne injury and 10 indicating complere kill
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Enhancement of imazamox on Italian ryegrass with adjuvants. Bill D. Brewster, Carol A. Mallory-Smith, and
Bradley D. Hanson. {Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-3002) A
trial was conducted at the Oregon State University Hyslop Research Farm to evaluate the effectiveness of certain
adjuvants in increasing the control of Italian ryegrass with imazamox. The trial design was a randomized complete
block with four replications and 8 ft by 25 ft plots. Herbicide treatments were applied with a single-wheel,
compressed-air, plot sprayer which delivered 20 gpa at 19 psi through XR8003 flat fan nozzle tips. The soil was a
Woodburn silt loam with a pH of 5.4 and ao organic matter content of 2.0%

‘Clearfield’ soft red winter wheat was seeded at 125 1b/A on October 22, 1999; and the trial area was over-seeded
with Italian ryegrass. Additional herbicide application data are presented in Table 1.

Flufenacet-metribuzin, diclofop-methyl, and AE F130060 plus AE F115008 plus AE F107892 provided slightly
better ryegrass control than the best imazamox treatments (Table 2). The higher application rate and the addition of
adjuvants improved the performance of imazamox. The addition of non-ionic surfactant, methylated seed oil, or
organo-silicate surfactant with urea animonium nitrate (UAN) was better than a crop oil concentrate with UAN.
Ammonium sulfate increased the activity of imazamox slightly more than UAN, expecially when applied with a
methylated seed oil.

Table 1. Herbicide application data.

Preemergence Postemergence
Application date Oclober 25, 1999 December 3, 1999
Alr temperature (F} 48 43
Soil temperature (F) 50 45
Relative humidity (%) 6l 85
Wind (mph) 2 2-3
Wheat stage of growth preemergence 34 leaf, 0-1 tiller
Italian rveerass stage of growth pregmergence 3-4 leaf, 0-1 tiller

Table 2. ltalian ryegrass control and wheat injury and yield,

halian ryegrass Wheat
Herbicide Rate Adjuvant’ Timing" control Injury” Yield®
WA % bwA
Flufenacet-metribuzin 0.42 PES 98 & 83
Diclofop-methyl 1.0 FOE 98 0 82
AE F130060+ 0.0112+ POE 98 3 78
AEF115008 + 0.0022 +
AEF107892 0.0134
Imazamox 0.032 POE 76 0 63
0.032 UAN +MSO POE 84 20 74
0.04 UAN + MBSO POE S0 26 73
0.032 UAN -+ NIS POE 86 13 76
0.04 UAN +NIS POE g1 21 71
0.032 UAN+COC POE 75 15 63
0.04 UAN+COC POE 81 18 72
0.032 UAN+ 0SS POE 86 11 75
0.04 UAN + OSS POE 91 15 69
0.032 AMS +NIS POE 89 18 71
0.04 AMS +NIS POE 91 24 78
0.032 AMS + MBS0 POE 93 30 72
0.04 AMS + MSO POE 94 34 82
Check 0 0 0 48
i LSD, 05 20

SUAN = urea ammonium nitrate 32% applied at 1.25% v/v.
MS0 = methylated seed oil applied at 1.25% v/v.
NIS = non-ionic surfactant applied at 0.5% v/v.
COC = crop oil concentrate applied at 1.25% v/v,
Q88 = organo-silicate surfactant applied at 0.25% viv.
AMS = ammonium sulfate (9.6 1b/gal) applied at I gV/A.
YPES = preemergence surface, POE - postemergence
‘Evaluated May 24, 2000.
*Evaluated February 24, 2000.
“Harvested July 24, 2000.
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Italian ryegrass and wild oat control in winter wheat in western Oregon. Bill D. Brewster, Carol A. Mallory-Smith,
and Bradley D. Hanson. (Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-
3002) Field trials were conducted on seven farms in the Willamette Valley of Oregon to evaluate herbicide
treatments for the control of Italian ryegrass and wild oats. The Haugerud site was infested with volunteer oats
rather than wild oats. The experimental design was a randomized complete block with four replications and 8 ft by
25 ft plots. Herbicide treatments were applied with a single-wheel, compressed-air, plot sprayer which delivered 20
gpa at 19 psi through XR8003 flat fan nozzle tips. A non-ionic surfactant was added to the early postemergence
treatments at 0.25% v/v, and a proprietary adjuvant was added to the tralkoxydim treatment at 0.5% v/v. Application
data are presented in Table 1. Grain yield was obtained by harvesting with a small-plot combine. Results of visual
evaluations conducted in June 2000 are presented in Tables 2 and 3.

Flufenacet-metribuzin followed by chlorsulfuron-metsulfuron plus metribuzin provided good to excellent control of
Italian ryegrass, but failed to control volunteer oats or wild oats. Chlorsulfuron-metsulfuron plus metribuzin
followed by tralkoxydim was less effective on ryegrass and more effective on wild oats than the flufenacet treatment.
The postemergence application of AE F130060 plus AE F115008 plus AE F107892 was less consistent but
sometimes better than the flufenacet treatment and provided excellent wild oat control. With the exception of the
Loop site, all treatments increased wheat grain yield compared to the check (Table 4).

Table ]. Herbicide application data.

Location
Haugerud Loop Morris Millhauser Moritz DeJong McKee
PES application date 10/25/99 11/8/99 11/22/99 11/10/99 11/3/99 10/25/99 11/3/99
EPOE application date 11/17/99 12/20/99 1/5/00 11/29/99 12/3/99 12/3/99 11/29/99
EPOE wheat growth stage 2 leaf 2-3 leaf 2-3 leaf 3 leaf 2-3 leaf 3 leaf 2 leaf
EPOE ryegrass growth stage 2 leaf 2-3 leaf 1-2 leaf 1-3 leaf 1-2 leaf 1-2 leaf 2 leaf
EPOE wild oat growth stage 2 leaf 2-3 leaf s 1-3 leaf 1-2 leaf . =
POE Application date 12/21/99 1/5/00 1/25/00 12/20/99 12/10/99 12/20/99 12/20/99
POE wheat growth stage 4 leaf 3 leaf 3 leaf 4 leaf 34 leaf 4 leaf 3 leaf
- POE ryegrass growth stage 4 leaf 3-4 leaf 2-4 leaf 3-5 leaf 2-3 leaf 4 leaf 3 leaf
POE wild oat growth stase 4 leaf 3-4 leaf 2.4 leaf 3-5 leaf :2-3 leaf = o

Table 2. Visual evaluations of Italian ryegrass control in winter wheat at seven locations in Western Oregon.

__Italian ryegrass control
Location

Treatment® Timing Rate Haugerud Loop Momis _ Millhauser _Moritz _Delong  McKee
Flufenacet-met/ PES/ 0.42/ 95 91 100 84 99 80 99
chir-mets + metribuzin EPOE 0.023+0.14
Chlor-mets + metribuzin/ EPOE/ 0.023 + 0.14/ 93 38 97 70 38 63 89
tralkoxydim POE 024
AE F130060 + POE 0.0135 + 97 0 85 95 89 84 85
AE F115008 + 0.0022 +
AE F107892 0.0134
Check 0 0 0 0 0 0 0 0

*Flufenacet-met is a commercial formulation of flufenacet and metribuzin. Chlr-mets is 2 commercial formulation of chlorsulfuron and
metsulfuron.

Table 3. Visual evaluations of wild oat control in winter wheat at four locations in western Oregon.

Location
Treatment* Timing Rate Haugerud® Moritz Millhauser Loop
Ib/A %
Flufenacet-met/ PES/ 0.42/ 50 25 0 20
chlr-mets + EPOE 0.023+0.14
metribuzin
Chlor-mets + EPOE/ 0.023 + 0.14/ 100 99 100 88
metribuzin/ POE 024
tralkoxydim
AE F13006 + POE 0.0135+ 100 99 95 99
AE F115008 + 0.0022 +
AE F107892 0.0134
Check 0 0 0 0 0
*Flufenacet-met is a commercial formulation of flufenacet and metribuzin. Chlr-mets is a commercial formulation of chlorsulfuron and
metsulfuron.
*Volunteer oats
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Table 4. Wheat grain yield following herbicide treatments at seven sites in western Oregon.

Wheat grain vield

Location

Treatment* Timing Rate Haugerud  Loop  Mormris  Millhauser  Moritz Delong  McKee
Ib/A bwA

Flufenacet-met/ PES/ 0.42/ .52 30 110 51 92 40 47

chir-mets + metribuzin EPOE 0.023+0.14

Chlor-mets + metribuzin/ EPOE/ 0.023 + 0.14/ 60 13 110 39 79 33 46

tralkoxydim POE 0.24

AE F13006 + POE 0.0135+ 54 1 98 74 95 66 34

AEF115008 + 0.0022 +

AE F107892 0.0134

Check 0 37 2 48 1 51 0 4

LSDops 9 8 17 12 13 22 11

*Flufenacet-met is a commercial formulation of flufenacet and metribuzin. Chir-mets is a commercial formulation of chlorsulfuron and
metsulfuron.
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Control of downy brome in winter wheat. Alvin J. Bussan, Susan B. Kelly. (Department of Land Resources and
Environmental Sciences, Montana State University, Bozeman, MT 59717). Downy brome is a weed of concern in
winter wheat crops in Montana. Until recently downy brome has been managed with crop rotation. The discovery
and marketing of sulfosulfuron and MKH 6561 will allow for more consistant selective control of downy brome
with less injury to winter wheat. Previous research has shown fall post applications of sulfosulfuron resulted in
better downy brome control than applications made in the spring. However, selective herbicides for control of
downy brome in winter wheat would fit the system better if applied in the spring in Montana, because the producer
could better assess the potential productivity of the crop based on winter kill, moisture availability, etc and
determine if the expenditure for herbicide application is warranted. Previous research at MSU has suggested
potential synergy between metribuzin and sulfosulfuron or MKH 6561. This research attempted to quantify that
synergy, and determine if spring applications of sulfosulfuron and MKH 6561 combined, were as effective as fall
applications of either product alone.

Herbicide treatments were applied with a'hand-held CO, backpack sprayer with 10 GPA water at 40 psi at 3mph.
Site description information is summarized in Table 1. Application timings and climatic conditions at time of
application are summarized in Table 2. ‘

Table 1. Site description

Crop Winter Wheat

Planting Date September 1999

Planting Rate 60 Ibtacre

Row spacing 10 inches

Previous Crop Fallow

Soil Type Siit loam

Plot Size 7 by 25’

Table 2. Application data and climatic conditions -

Application Date October 26, 1999 Apnl 17,2000
Application Timing Fall Post-emergence Spring Post-emergence
Time of Day AM AM

Air Temperature 60 F 52F

Relative Humidity (%) 30 35

Wind Velocity -6 mph 0-5 mph

Soil Temperature 60 63

Cloud Cover (%) - 10 60

Crop Stage at Application 2-3 leaves tillering

Sulfosulfuron and MKH 6561 were post applied alone or in combination with metribuzin fail and spring. Crop
injury and stunting were evaluated visually in the spring, and downy brome control ratings were taken during the
summer. A 5’ by 25’ area was harvested with a plot combine to establish yield. All plots including the weedy
check showed slight injury due to a Russian wheat aphid infestation {evident from low yields). Subsequently, plots
were sprayed with chlorpyrifos at a rate of 1 pint per acre for aphid management. Injury and control ratings are
shown in Table 3. »

MKH 6561 and sulfosulfuron only provided moderate control when applied in the fall. Downy brome showed a
rate response to metribuzin alone, with only 60% control provided at the highest rate when applied in the fall, and
40% control shown in the spring. Sequential MKH 6561 applications provided the best control seen at the study
site. Spring application of MKH 6561 in combination with a fall application of sulfosulfuron was also moderately -
effective. It appears metribuzin may have antagonized Sulfosulfuron or MKH 6561when tank mixed. Significant
crop injury was seen with fall application of sulfosulfuron and metribuzin and spring application of MKH 63561 and
sulfosulfuron, however this did not correspond with herbicide rate. Injury and corresponding yield loss of winter
wheat treated with metribuzin was not as high as previous studies have shown. Overall yields were low because of
Russian wheat aphid activity and drought stress to the crop. Drought stress and lack of any fall precipitation likely
contributed to poor herbicide performance. Both MKH 6561 and sulfosulfuron activity is enhanced by root uptake,
but paucity of fall precipitation resuited in lack of soil activity of both products.
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Table 3. Effects of herbicide application on downy brome control near Three Forks Montana, 2000

Downy Brome Winter Wheat ]
Control Phyto Stunt Yield
Treatment* Rate Timing 28-Apr 08-May 28-Apr 08-May 03-Aug 25-May 29-Jun
(ibia) % bushel/a
MKH 6561 0.027 F Post 56.3 53.8 0.0 0.8 0.0 0 1
MKH 6561 0.04 F Post 475 67.5 3.0 1.3 i3 0 il
Sulfosulfuron 0.024 F Post 638 515 3.0 0.5 6.5 0 12
Sulfosulfuron 0.031 F Post 363 68.8 3.0 25 13 0 12
MKH 6561+ MKH 6561 0.027+0.027  FPost+ 8 Post 86.3 80.0 3.0 3.0 4.5 0 8
Sulfosulfuron+ MKH 6561 0.031 +0.027 F Post+ S Post 92.5 72.5 3.0 0.8 1.8 g i4
MKH 6561+ Metribuzin 0.027+0.047 F Post 57.5 60.0 3.0 1.3 1.3 0 10
MKH 6561+ Metribuzin 0.027 +0.094 F Post 613 62.5 3.0 13 1.3 1] 11
MEKH 6561+ Metribuzin 0.027 + 0.188 F Post 673 63.8 3.0 7.5 7.5 0 13
Sulfosulfuron+ Metribuzin 0.024 +0.047 F Post 4.5 56.3 0.0 14735 0.5 4] 13.0
Sulfosulfuron+ Metribuzin 0.024 + 0.094 F Post 638 68.8 3.0 2.0 2.0 0 9
Sulfosulfuron+ Metribuzin 0.024 +(.188 F Post 313 450 35 38 38 [ 10
Metribuzin 0.047 F Post 22.5 0.0 3.0 05 0.5 0 12
Metribuzin 0.094 F Post 50.0 425 3.0 30 3.0 0 10
Metribuzin 0.188 F Post 438 60.0 3.0 38 4.3 0 10
MKH 6561+ Metribuzin 0.027 + 0.047 S Post 63.8 66.3 3.0 13 1.3 [t} 9
MKH 6561+ Metribuzin 0.027 +0.094 S Post 51.5 57.5 0.0 51.3 0.0 0 12
MKH 6561+ Metribuzin 0.027+0.188 S Post 47.5 53.8 30 0.0 0.0 ] 11
Sulfosulfuron+ Metribuzin 0.024 + 0.047 § Post 60.0 62.5 3.0 2.0 2.5 0 9
Sulfosulfuron+ Metribuzin 0.024 +0.094 S Post 200 42.5 340 0.0 035 0 9
Sulfosulfuront+ Metribuzin 0.024+0.188 S Post 350 3158 30 i3 23 0 i3
Metribuzin 0.047 S Post 325 350 30 13 i3 0 12
Metribuzin 0.094 S Post 200 21.3 30 25 2.5 0 9
Metribuzin 0.188 S Post 40.0 388 3.0 0.5 0.5 0 £
Weedy Check ! 0.0 0.0 3.0 0.0 0.0 0 9
LSD (P=05) 4054 3764 0.28 5.29 5.54 0.00 53

* NIS added at 0.25% v/v for all treatments
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Control of feral rye in Clearfield winter wheat with imazamox. Alvin J. Bussan and Susan B. Kelly. (Department
of Land Resources and Environmental Sciences, Montana State University, Bozeman, MT 59717). A field trial was
conducted near Three Forks, Montana to evaluate application timing of imazamox for the control of feral rye in
imazamox tolerant winter wheat. Clearfield winter wheat was seeded October 10", 1999 into ten-inch rows at 60-
lbs/ acre on a previously fallowed field. Three raies of imazamox were applied at six different timings that
coincided with different growing stages of wheat. Application timing and climatic information are shown in Table 1.
Applications F and G were applied at the same time due to the rapid advance of plant phenology during the growing
season. Crop injury and feral rye control data is shown in Table 2.

Table 1. Application and timing data

Application Date Crop Stage Feral Rye Air Temp Wind MPH
A 11/13/99 1 leaf 1.5-2.5 leaves 50 0
B 4/19/00 4 leaf 3 leaf, tillering 64 5-10
C 5/8/00 6 leaves, | tiller 3-5 tillers 70 5-10
D 5/19/00 Tillering close to boot stage 75 0-8
E 6/5/00 Tillering Heading 85 0-5
F 6/21/00 Heading Anthesis 80 0
G 6/21/00 Heading Anthesis 80 0

Table 2. Crop tolerance and feral rye control in Clearfield winter wheat.

Winter Wheat ___ _EemalRye
Phyto Stunt Height Yield Control
Treatment* Rate Timing 1 WAT 2 WAT 2 WAT 07/21/00  08/07/00 4 WAT
(Oz A/A) % inches bushel/a Yo
Imazamox 0325 A 0 0 0 25.8 32 913
Imazamox 0.64 A 0 0 0 26.3 33 88.8
Imazamox 0.76 A 0 0 0 26 32 96.3
Imazamox 0.325 B 0 0 0 25.7 33 91.7
Imazamox : 0.64 B 0 0 0 243 33 75
Imazamox 0.76 B 0 0 0 273 34 88.8
Imazamox 0.325 C 0 0 0 24.7 33 97.5
Imazamox 0.64 C 0 0 0 26.7 35 95.8
Imazamox 0.76 C 0 0 1.3 253 31 97.5
Imazamox 0.325 D 13 13 25 26.3 27 92.5
Imazamox 0.64 D 0 0 0 26.7 34 75
Imazamox 0.76 D 1.3 2.5 0 26.7 33 100
Imazamox 0.64 E 25 13 0 273 17 0
Imazamox 0.76 E 1.3 0 1.3 253 17 0
Imazamox 0.64 F 0 0 0 26 28 0
Imazamox 0.76 F 1.3 1.3 0 26 28 0
Imazamox 0.64 G 0 0 0 26.8 25 0
Imazamox 0.76 G 0 0 0 25 25 0
Weedy Check 0 0 0 25.5 27 0
Weedy Check 0 0 0 26.8 28 0
LSD (P=.05) 1.83 1.64 143 231 7.0 21,95

*All treatments applied with 28-0-0 nitrogen fertifizer and mentholated seed oil at 1.25 v/v%

Winter kill decreased the crop stand by 10% at the field site (results not shown). No crop injury was observed in the
fall applied treatments (timing A). Excellent to good feral rye control was achieved in all treatments through timing D
if imazamox was applied by the boot stage. Similar control was achieved regardless of imazamox rate, indicating
that the timing of imazamox application was more important for feral rye control. Zero control was achieved in all
treatments applied after the feral rye began to head. Winter wheat yields decreased slightly when imazamox was
applied after crop began tillering (timing D). Seeds were collected from feral rye plants that received imazamox
during anthesis (timings F and G). Non-replicated greenhouse tests revealed that seed germination was delayed 6 to
10 days for feral rye seeds treated with imazamox when compared to seed from non-treated plants. Viability did not
appear to be impacted as similar proportions of seed germinated from each lot.
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Adjuvants affect broadleaf weed control in winter wheat. Joan Campbell and Donn Thill. (Department of Plant,
Soil, and Entomological Sciences, University of Idaho, Moscow, ID 83844-2339) Several adjuvant-herbicide
combinations were evaluated for broadieaf weed control in winter wheat. One experiment was near Fairfield,
Washington and a second experiment was near Potlatch, Idaho. The experimental design was a randomized
coraplete block with four replications for both experiments. Treatments were applied with a CO; pressurized
backpack sprayer calibrated to deliver 10 gal/A at 32 psi. The experiment at Potlatch was treated with fenoxaprop at
0.083 Ib/A for wild oat control on May 21, 2000. Broadleaf weed control was evaluated visually. Wheat grain was
harvested at maturity with a small plot combine.

Table 1. Application data.

Experiment site Fairfield, Washington Potlatch, Idaho
Wheat growth stage 510 & uller 3 to 4 tiller
Weed growth stage 1to 4 in. diameter 2 to 4 in. diameter
Air temperature (F) 62 62
Relative humidity (%) 58 58

Wind {(mph) 2t03 0

Soil temperature at 2 in. (F) 50 50

Soil pH 52 4.9

Soil organic matter (3%) 2.2 2.8

CEC (¢ molkg) 16 13

Soil texture silt loam silt loam

In the experiment near Fairfield, prickly lettuce (LACSE) and volunteer lentil (LENCU) control with
thifensulfuron/tribenuron were not affected by adjuvant (Table 2). Mayweed chamomile (ANTCO) control was
better with Hasten and R~11 (86 and 88% control, respectively) than with Silwet 1-77 (80%) added to
thifensulfuron/tribenuron. Mayweed chamomile control was better with Moract (88%) than Stlwet L-77 (80%)
added to thifensulfuron, and volunteer lentil control was better with Quad 7 (95%) than Moract (90%) added to
thifensulfuron. Prickly lettuce control with thifensulfuron was not affected by adjuvant. Prickly lettuce control was
better with R-11 (91%;) than Silwet L-77 (85%) added to tribenuron, and mayweed chamomile control was better
with Quad-7 (89%) than Hasten (83%) when added to tribenuron. Volunteer lentil control with tribenuron was not
affected by adjuvant Wheat grain vield was similar among all treatments.

In the experiment near Potlatch, Idaho, mayweed chamomile control was 100% in all treatments (Table 3). Wheat
grain vield was lowest in the untreated control, but was not statistically lower than yield with thifensulfuron/
tribenuron + metsulfuron + fluroxypyr/2,4-D applied alone or with LI-130H. Wheat yield was highest with
thifensulfuron/ tribenuron + metsulfuron + fluroxypyr/2,4-D applied with L1-1304A, LI-130B, LI-130C, LI-130D,
LI-130E, and LI-130F. Test weight was greater than the untreated check with all herbicide treatments.
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Table 2. Broadleaf weed control and wheat grain vield affected by several adjuvants combined with thifensulfuron, thifensulfiron/tribenuron,

and tribenuron at Fairfield, Washington.

Weed control Wheat
Treatment® Rate LACSE ANTCO LENCU grain vield
/A -~ % of untreated control bu/A

Thifen/tribenuron + Siwet L-77 0.0141 + 0.125% v/v 80 80 94 g1
Thifenftribenuron + R-11 0.0141 +0.25% viv 81 28 91 85
Thifentribenuron + Quad 7 0.0141 + 1% /v 85 85 91 83
Thifen/tribenuron + Hasten 0.0141 + 2.5% wiv 85 86 93 87
Thifen/tribenuron + Sun-ft I 0.0141 + Waviv 83 83 S0 20
ThifenAribenuron + Moract 0.0141 + 1% viv 83 85 91 83
Thifensulfuron + Silwet 1-77 0.0234 +0.125% v/v 84 80 93 80
Thifensulfuron + R-11 0.0234 +0.25% /v 83 85 92 83
Thifensulfuron + Quad 7 0.0234 + 1% viv 83 84 95 78
Thifensulfuron + Hasten 0.0234+2.5% viv 88 85 91 77
Thifensulfuron + Sun-it I 0.0234 + 1% viv 86 85 93 76
Thifensulfuron + Moract 0.0234 + 1% viv £8 88 90 75
Tribenuron + Silwet L-77 0.0078 +0.125% v/v 8BS 8s 93 78
Tribenuron + R-11 0.0078 +0.25% viv 21 &5 94 72
Tribenuron + Quad 7 0.0078 + 1% viv 88 89 83 75
Tribenuron + Hasten 0.0078 +2.5% viv 90 83 92 81
Tribenuron + Sun-it II 0.0078 + 1% viv 90 &6 96 83
Tribenuron + Moract 0.0078 + 1% viv 90 86 93 83
Untreated control - — - 78
LSD{0.05) 5 s 4 NS
Plant density (plants/f°) 5.4 5.8 2.4 -

2 Thifenfiribenuron is the commercial formulation of thifensulfuron + tribenuron. Hasten is an ethylated seed oil plus surfactants, Moract is 85%
crop oil concentrate, Quad 7 is 100% nonionic surfactant, R-11 is a 90% nonionic surfactant, Silwet 1L-77 is a 100% silicone-polyethercopolymer,
and Sun-it I is a methylated seed oil plus surfactants.
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Table 3. Mayweed chamomile control and winter wheat yield affected by several adjuvants combined with thifensulfuron/iribenuron,
metsulfiron, and fluroxypyr/2,4-D at Potlatch, Idaho,

Treatment Rate Mayweed chamomile control Wheat grain vield Test weight
WA % /A b/bu

Thifensulfuron/tribenuron + 0.019 + 100 4573 61.5
mesulfuron + fluroxypyr/2,4-D + 0.006 + 1
LI-130A 0.25% viv

Thifensulfiron/tribenuron + 0.019 + 100 4327 1.2
metsulfuron + fluroxypyr/2,4-D + 0006+ 1
1I-130B 0.25% viv

Thifensulfurontribenuron + 0.019 + 100 4489 61.2
metsulfuron + furoxypyr/2,4-D + 0.006+1
1J-130C 025%v/v

Thifensulfuron/tribenuron + 0.019 + 100 . 4072 61.6
metsulfuron + fSuroxypy/2,4-D + 0.006 + 1
11-130D 0.25% viv

Thifensulfuronfribenuron + 0.019 + 100 4097 61.5
metsulfuron + fluroxypyr/2,4-D + 0.006 +1
LI-130E 0.25% v/v

Thifensutfuronftribenuron + 0.019 + 100 4148 614
metsulfuron + fluroxypyr/2,4-D + 0.006+1
1I-130F 0.25% viv

Thifensulfuron/tribenuron + 0.019 + 100 3969 61.2
metsulfuron + fluroxypyr/2,4-D + 0.006+1
LI-130G 0.25% viv

Thifensulfuronftribenuron + 0.019 + 100 3939 61.0
metsulfuron + fluroxypyr/2,4-D + 0.006+1
LI-130H 0.25%vlv

Thifensulfuronftribenruron + 0.019 + 100 3884 60.9
metsulfuron + fluroxypyr/2,4-D 0.006+1

Untreated control = - 3495 59.8
LSD (0.05) 459 1
Plant density (plants/ft’) 5107 — -
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Interrupted windgrass control in winter wheat with postemergence herbicides. Joan Campbell and Donm Thill.
(Department of Plant, Soil, and Entomological Sciences, University of Idaho, Moscow, ID 83844-2339) Several
postemergence herbicides were evaluated for interrupted windgrass (APEIN) control in winter wheat east of
Moscow, Idaho. Treatments were applied on April 12, 2000 with a CO, pressurized backpack sprayer calibrated to
deliver 10 gal/A at 32 psi.  Air and soil temperatures, wind, and relative humidity were 70 and 55 F, calm, and 58%,
respectively. Soil type was a silt loam with 2.34% organic matter, 17 cmolkg CEC, and 4.8 pH. Interrupted
windgrass was in the 3 leaf stage and density was 7 to 12 plants/ft’. The experiment was treated with bromoxynil at
0.25 Ib/A + thifensuifuron/tribenuron at 0.014 b/A + nonionic surfactant at 0.25% v/v on April 21 for broadleaf
weed control. Interrupted windgrass control was evaluated on June 29. Wheat grain was harvested at maturity with
a small plot combine.

Interrupted windgrass control was 100% with MEH6562 (Table). MKH6561 and sulfosulfuron controlled
interrupted windgrass 94 and 93%, respectively. Wheat grain vield and test weights were not different among
treatments.

Table. Inerrupted windprass control and winter wheat vield

Treatment Rate APEIN control Wheat prain yield Test weipht
Ib/A % /A 1b/bu
Untreated 0 0 3930 60
MKH6562° ‘ 0.04 100 4534 60
MKH6561° 0.04 93 4740 60
Sutfosulfiron® 0.031 94 4316 60
Imazamethabenz® 0.47 54 4242 60
Imazamethabenz + 0.47 73 4110 59
thifensulfuron® 0.0234
Fenoxvprop/safener 0.083 63 4287 60
Clodinafop” 0.05 48 4050 60
Tralkoxydim® 0.24 23 4125 60
Metribuzin 0.25 73 4492 50
LSD (0.05) 22 NS NS

* Applied with nopionic surfactant (R-11) a1 0.25% viv
® Applied with crop oil concentrate (Score) at 0.8% v/iv
¢ Applied with crop oil concentrate/nonionic surfactant (Supercharge) at 0.5% v/v
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Prickly lettuce and mustard conirol with sulfosulfuron in winter wheat Joan Campbell and Donn Thill.
(Department of Plant, Soil, and Entomological Sciences, University of Idaho, Moscow, ID  83844-2339)
Sulfosulfuron alone and combined with other broadieaf herbicides were evaluated for broadleaf weed control in
winter wheat southeast of Lewiston, Idabo. Treatments were applied on March 27, 2000 with a CO, pressurized
backpack sprayer calibrated to deliver 10 gal/A at 32 psi.  Air and soil temperatures, wind, and relative humidity
were 56 and 55 F, NW at 3 mph, and 58%, respectively. Weeds present and plant growth stage at apphcauon are in
the table. Wheat grain was harvested at maturity with a small plot combine.

Volunteer mustard control was good to excellent (>80%) with most treatment combinations, but sulfosulfuron alone
and combined with dicamba controlled volunteer mustard 76 and 78%, respectively (Table). Prickly lettuce control
was best (75%) with metribuzin + Suroxypyr + 2,4-D and poor with most sulfosulfuron combinations. Prickly
lettuce control with sulfosulfuron alone and with thifensulfirron/ribenuron was zero. Lack of control is attributed to
ALS (acetolactate synthase) resistant prickly lettuce which has been documented on this farm. Tansy mustard
control ranged from 71 to 95%. Wheat grain yield was highest with sulfosulfuron in combination with bromoxynil
{4778 1b/A) and bromoxynil/MCPA (4862 Ib/A), and was lowest from the untreated check (3191 Ib/A).

Table. Weed control and winter wheat vield.

Prickly Volunteer
Treatment® Rate lettuce mustard Tansy mustard ‘Wheat vield
/A % % S WA

Untreated 0 - ) - - 2766

Sulfosulfuron 0.031 0 76 71 3202

Sulfosulfuron + 0.031 61 100 75 3364
2,4-D ester 0.375

Sulfosulfuron + 0031 15 100 74 4141
bromoxynil 0.25

Sulfosulfuron + 0.031 46 100 75 3550
MCPA ester 0.5

Sulfosulfuron + 0.031 13 89 75 3871
flurexypyr 0.125

Sulfosulfuron + 0.031 0 81 73 3422
thifensulfuron/tribenuron 0.0141

Sulfosuifuron + 0.031 13 28 71 3945
prosulfuron 0.0135 :

Sulfosulfuron + 0.031 50 96 75 3716
triasulfuron/dicamba 0.159

Sulfosulfuron + 0.031 50 94 95 3858
metribuzin 0.188

Sulfosulfuron + 0.031 38 95 71 4214
bromoxyni/MCPA 0.5

Sulfosulfuron + 0.031 18 78 75 3131
dicamba 0.125

Metribuzin + 0.188 75 100 75 3971
fluroxypyr + 0.125
2,4-D ester 0.375

Growth stage at application cotyledon -3 If 1-3 in. diam. 1-3 in. diam. 5 titler

Weed density (plants/fi%) } 1 5 2

LSD (0.05) 47 11 NS 594

*all sulfosulfuron treatments were applied with nonionic surfactant at 0.5% v/v.
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Wild oat and field brome control in wheat Joan Campbell and Donn Thill. (Department of Plant, Soil, and
Entomological Sciences, University of Idaho, Moscow, ID 83844-2339) Five graminicides were applied at three
growth stages to evaluate wild oat and field brome control in winter wheat north of Potlatch, Idaho. Treatments
were applied in May 2000 with a CO, pressurized backpack sprayer calibrated to deliver 10 gal/A at 32 psi (Table
1). Soil type was a silt loam with 4.9 pH, 3.25% organic matter, and 14 cmol’kg CEC. Thifensulfuron/tribenuron +
nonionic surfactant at 0.014 Ib/A + 0.25% v/v was applied on May 7 to control broadleaf weeds. Wheat grain was
harvested at maturity with a small plot combine from a 4.5 by 27 ft area in each plot.

Table 1. Application data.

Application date May 1 May 12 May 21
Growth stage

wheat 1102 leaf 3 to 4 leaf 5 leaf

wild oat 1102 leaf 3104 Jeaf 5 leaf

field brome 2 leaf 3 leaf 5 leaf
Air temperature (F) 62 62 60
Soil temperature (F) 62 62 60
Relative humidity (%) 50 55 58
Wind velocity (mph) and direction 0 0 3sW
Cloud cover (%) 30 50 100

Clodinafop applied at any growth stage between 1 and 5 leaves, and fenoxaprop/safener applied at the 5 leaf stage
controlled wild oat 100% (Table 2). Fenoxaprop/safener and tralkoxydim applied at the 3 to 4 leaf stage and
flucarbazone-sodium applied at the 1 to 2 or 3 to 4 leaf growth stages controlled wild oat over 90%. Wild oat
control with imazamethabenz was inadequate at all growth stages. Flucarbazone-sodium applied at any growth
stage between 1 and 5 leaves controlled field brome 100%. Field brome was not controlled with any other
treatment. Wheat grain yield was higher than the untreated check with all treatments except fenoxaprop/safener and
imazamethabenz applied at the 5 leaf stage. Wheat test weight was higher than the untreated check with
fenoxaprop/safener and tralkoxydim applied at the 3 to 4 leaf stage and clodinafop applied at both the 3 to 4 and 5
leaf stages of growth.

Table 2. Weed control and wheat yield.

Wild oat growth stage Wheat
Treatment at time of application Rate Wild oat control _ Field brome control Wheat yield test weight
leaf number Ib/A % % Ib/A 1b/bu

Untreated - 0 - - 2578 58.9
Clodinafop® l1t02 0.05 100 0 4061 60.3
Clodinafop® 3104 0.05 100 s 3622 60.9
Clodinafop® 5 0.05 100 g 3532 61.0
Fenoxaprop/safener 1102 0.083 79 5 3847 60.4
Fenoxaprop/safener 3t04 0.083 95 g 3673 61.0
Fenoxaprop/safener 5 0.083 100 g 3133 60.5
Tralkoxydim® 1t02 0.179 83 0 3760 60.1
Tralkoxydim® 3104 0.179 91 5 3621 61.0
Tralkoxydim® 5 0.179 gl g 3466 59.0
Imazamethabenz® 1to2 0.41 63 0 3535 58.5
Imazamethabenz® 3to4 0.41 76 5 3575 59.4
Imazamethabenz® 5 0.41 53 5 3114 59.0
Flucarbazone-sodium 1102 0.027 95 100 3899 60.3
Flucarbazone-sodium ° 304 0.027 93 100 3825 59.8
Flucarbazone-sodium 5 0.027 89 100 3620 58.9

LSD(0.05) 12 9 699 1.6

Density (plants/ft™) 11 2

* Applied with crop oil concentrate (Score) at 0.64 pt/a.
® Applied with crop oil concentrate/nonionic surfactant (Supercharge) at 0.5% v/v and ammonium sulfate at 17 1b/100 gal,
© Applied with nonionic surfactant (R-11) at 0.25% v/v.
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Evaluation of wild oat control in winter wheat, John O. Evans, Paul Haderlie, and R. William Mace. (Department
of Plants, Soils, and Biometeorology, Utah State University, Logan, Utah 84322-4820). ‘Madsen’ winter wheat was
planted September 27, 1999 on the Clair Allen farm near Cove, Utah. Herbicide treatments including tralkoxydim,
clodinofop, fenoxap§ﬁ> and thifensulfuron were soplied to evaluate the effectiveness of controlling wild oats
(AVEFA) in winter wheat. Individual treatments were applied to 7 by 20 foot plots with an CO, sprayer using
flatfan 8002 nozzles providing a 7 foot spray width calibrated to deliver 26 gpa at 40 psi. The soil was a Steed
gravelly loam with 7.6 pH and O.M. content of less than 3%. Treaments were applied postemergence in the spring
{5-12-00), in a randomized block design, with three replications. Wheat ranged in size from S - § inches tall. Wild
oats were 2 to 4 inches tall with 2-3 leaves. Visuval evalvations for crop injury and weed control were completed
June 8, and July 5, 2000. Plots were harvested August 10, 2000.

Yields were not significantly different among the treatments. All weatments provided satisfactory wild oat control
and there were no indications of wheat injury. (Utah Agricultural Experiment Station, Logan, UT. 84322-4820)

Table. Evaluation of wild oat control in wheat,

Wheat Weed control
Treamment Injury Yield AVEFA
Rate 6/8 745 8/10 6/8 7i5
b /A Y BwA Y e
Untreated 0 O 22 0 0
Tralkoxydim ® 0.18 0 0 30.7 77 98
Tralkoxydim * 024 0 0 284 &0 99
Clodinofop ® 0.05 0 0 23.4 87 99
Clodinofop ® 0.064 0 0 262 83 100
MKH 6562+ 0.027+ ] o 29.2 70 88
2,4-D amine * 0.5
MKH 6561+ 0.04+ 1] 0 26.8 73 87
2,4-D amine * 0.5
Fenoxaprop+ 0.075+ 0 0 28.0 85 100
MCPA ester+ 0.25+
thifensulfuron methy! 0.023
Fenoxaprop+ 0.075+ 0 0 262 83 99
MCPA ester+ 0.25+
thifensulfuron methyl 0.019
Fenoxaprop+ 0.075+ 0 ] 27.6 83 100
MCPA ester+ 0375+
fluroxypyr 0.124
Fenoxaprop+ 0.075+ 0 0 24.6 80 98
MCPA ester 0.375
LSDuse 0 0 9.1 9 12
* Supercharge 0.5% v/v added.
b Score added at 0.8% viv.

© Activator 90 0.5% v/v added.
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Effect of imazamox timing on feral rve control in imidazolinone-resistant winter wheat. Curtis R. Rainbolt and
Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established
near Culdesac, ID in imidazolinone-resistant winter wheat to evaluate feral rye control with two rates of imazamox
at seven application timings. Plots were 8 by 28 ft amranged in a randomized complete block design with four
replications. All herbicide treatments were appliea with a CO, pressurized backpack sprayer calibrated to deliver 10
gpa at 30 psi and 3 mph (Table 1). Weed control and crop injury were evaluated visually on May 18 and June 6,
2000. Wheat seed was harvested at maturity from a 4 by 25 ft area of each plot with a small plot combine on July
31, 2000.

Table 1. Application data.

Timing A B C D E F G
Agplication date March 1 Mach8  March22  March 2 Apil 6 April 11 April 18
Wheat growth stage 45laf S leaf 6 leaf 67 leaf 78 leaf 39 leaf 9 leaf
Feral rye growth stage 23 laf 34 leaf 56 leaf 56lcaf 6-7laf 7 leaf 78 leaf
Air temperature (F) 54 40 58 42 49 76 60
Relative humidity (%) 64 90 55 70 52 32 85
Wind (mph) 0 0 0 2 3 ] 2
Soil temperature at 2 in (F) 55 38 45 40 54 60 62

Imazamox applied at 0.048 Ib/A at timing C reduced wheat height 13% on May 18 (Table 2), but on June 6 injury
was no longer significant On May 18 all treatments controlled feral rye (SECER) 90% or more. By June 6, control
ranged from 88 to 98%. At both evaluation dates, control tended to be slightly better with earlier applications (A
through E). Downy brome (BROTE) control was 90% or better on both evaluation dates for treatments made at
application timings A through E, and control was lowest with treatments made at timing G (66 to 71%). Wild oat
(AVEFA) control was evaluated on June 6 and was consistently good (95% or better) with all treatments applied at
timings A through D. Control of catchweed bedstraw (GALAP) was similar on both evaluation dates, and ranged
from 53 to 97%. GALAP control with both imazamox rates at timing G was significantly lower than all other
treatments. Winter wheat grain yield was significantly better than the control with all imazamox treatments except
0.048 Ib/A at timing E, in which yield was unexplainably low.
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Table 2. Weed control and imidazolinone-resistant winter wheat response to different imazamox timings.

Wheat Weed controf
Injory Grain May 18 June 6
Treatment' Rate Timing May 18 June 6 yield SECER BROTE  OGALAP SECER BROTE  AVEFA  GALAP
Ib/A wosremsoossesHpmnomnmanmms bw/A Y

Untreated control - - - - 69 - - - - - - -
Imazamox 0.04 A 0 0 97 90 935 95 88 95 97 95
{mazamox 0.048 A 0 0 110 a7 a1 95 97 92 96 97
Imazamox 0.04 B 0 0 108 95 96 96 93 25 97 97
Imazamox 0.048 B 0 0 109 97 93 94 97 97 97 96
Imazamox 0.04 C 0 0 105 97 93 94 93 96 97 95
Imazamox 0.048 C i3 3.5 111 93 93 90 97 93 95 93
Imazamox 0.04 D 0 0 101 97 93 94 98 93 925 95
imazamox 0.048 D 0 0 104 95 93 93 98 93 96 ]
Imazamox 0.04 E 0 0 105 a7 91 93 97 90 91 94
imazamox 0.048 B 0 0 77 95 91 81 93 91 94 91
Imszamox 0,04 F 0 1] 98 90 86 86 93 85 29 88
Imazamox 0.048 F 0 0 97 93 83 80 95 86 90 81
{mazamox 0.04 G 0 0 95 90 70 66 93 69 75 36
Imazamox 0.048% G 0 0 93 90 71 53 88 66 81 65
LSD(0.05) 2 N8 23 3 7 HY 6 8 b1 10
Plant density (plants/8®) 0.5 2.2 13 0.7

®All trestments contained 32% UAN &t 1.25% /v and Sun-it I (s methylated seed oil) at 1.25% viv.



Feral rve control in imidazolinone-resistant winter wheat with imazamox and adjuvant combinations. Curtis R.
Rainbolt and Donald C. Thill. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A situdy was
established near Culdesac, ID in imidazolinone-resistant winter wheat to evaluate feral rye control with imazamox
applied at two rates in combination with different adjuvants. Plots were 8 by 28 £t arranged in a randomized
complete block design with four replications. Al hérbicide treatments were applied with a CO, pressurized
backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Weed control and crop injury were
evalunated visually on May 18 and June 6, 2000. Wheat sced was harvested at matunity from a 4 by 25 ft area of
each plot with a small plot combine on July 31, 2000,

Table . Apphcation data.

Application date April 12, 2000
Whest growth stage 9 leaf
Feral rye growth stage 78 beaf
Air temperature (F) 60
Relative Inrmidity (%6) 85
Wind (mph) 2

Soil Sempporature at 2 m (F) 62

Winter wheat was not visibly injured by herbicide treatment (data not shown). On the May 18, downy brome
(BROTE) control ranged from 89 to 97% (Table 2), and was highest in both imazamox + 32% UAN + Silwet L-77
treatments, imazamox at (.04 Ib/A + AMS + R-11, and both iraazamox + 32% UAN + Sun-it T treatments. By
June 6 there were no significant differences in weed control between treatments. Winter wheat grain yield was not
different among treatrments.
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Table 2. Feral rye control and wheat yield with imszamox and adjuvant combinations in imadazolinone-resistant winter wheat near Culdesac, 1D in 2000

Weed control Wheat

May 18 June 6 grain

Treatment® Rate SECER BROTE GALAP SECER BROTE GALAP AVEFA yield

ib/A % bu/A
Untreated control - - - - - o e - 93
Imazamoyx + 32% UAN + Sun-it I 0,032+ 1.25%v/iv+ 1,25% viv 95 97 21 90 91 94 89 96
Imazamox + 32% UAN + Sun-it I 0,04+ 1,25%viv+ 1.25% viv 95 94 93 95 91 94 86 103
Imazamox + 32% UAN +R-11 0,032+ 1.25% viv + 0.5% viv 95 o1 95 93 93 94 84 97
Imazamox + 32% UAN + R.11 0.04 + 1.25% v/v + 0.5% viv 95 89 23 93 91 94 8% 103
Imazamox + 32% UAN + Moract 0,032 + 1.25% v/v+ 1.25% viv 95 89 91 95 91 93 86 99
Imazamox + 32% UAN + Moract 0.04 + 1.15% viv+ 1.28% viv 93 90 94 90 91 93 £4 98
Imazamox + AMS + Sun-it [ 0.032 + 3% viv + 1L.23% viv 925 91 93 95 90 94 86 92
Imazamox + AMS + Sun-it I 0.04 +5% /v + 1.25% viv 93 89 94 95 89 94 88 93
Imazamox + AMS + R-11 0.032 + 3% viv+ 0.5% viv 95 91 &4 90 91 93 89 97
Imazamox + AMS + R-11 0.04 + 3% viv + 0.5% viv 98 96 94 93 91 94 86 89
Imazamox + 32% UAN + Silwet [~77 0.032 + L28% viv+ 0.25% viv 93 95 94 93 91 94 86 97
Imazamox + 32% UAN + Silwet L.77 0.04 + 1,28% v/v + 0.25% viv 95 96 93 90 89 93 86 K]
LSD{0.0%) NS 4 NS NS N§ NS NS NS

Plant density (planv/t}) 0.4 2.4 0.4 0.8

*Sun-it 1] is a methylated seed ol plus surfactant, R-11 is 8 90% NIS, Moract is & ¢rop oil concentrate, Silwet L-77 is a 100% silicone-polyether copolymer, AMS is Bronc ammonium sulfate, and 32% UAN

is liquid wrea-ammonium nitrate (32% N).


http:Culdesac.ID

Annual grass weed control in imidazolinone-resistant winter wheat. Traci A. Rauch and Donald C. Thill. (Plant
Science Division, University of Idaho, Moscow, ID 83844-2339) Four studies were established in ‘Fidel’
imidazolinone-resistant winter wheat (Clearfield™). In experiment one, grass weed control and wheat vield was
examinped at two timings of imazamox and other grass herbicides. Experiment two examined grass weed control and
wheat vield with a reduced rate of imazamox combined with various adjuvants. ‘Fidel” wheat was seeded on
November 5, 1999 for experiments one and two near Tammany, ID. Wild cat conirol was examined with grass
herbicides (experiment three) and with imazamox and suifosulfuron at two timings (experiment four). Experiments
three and four, near Bonners Ferry, ID, were reseeded on April 12, 2000 due to snow mold kill. In all experiments,
plots were 8 by 30 fi arranged in a randomized complete block design with four replications. All herbicide
treatments were applied using a CO,, pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph
(Table 1 and 2). Wheat injury for all experiments was evaluated 8 to 21 days after treatment and was not visible for
any treatment (data not shown). Weed control for experiments one and two was evaluated on May 15 and June 20,
2000; and experiments three and four on June 26, 2000. Wheat seed was harvested with a small plot combine from
a 4.1 by 27 ft area in each plot in experiments one and two on July 31, 2000. Experiments three and four were not
harvested due to a poor wheat stand.

Table 1. Application and soil data for experiments one and two near Tammany, 1D,

Experiment one . Experiment two
Application date March 21, 2000 April 5, 2000 April 5, 2000
Growth stage )
Wheat 3104 leaf 1to 2 tller 1 to 2 tiller
Wild oat (AVEFA) 1103 leaf 4105 leaf 4105 leaf
Dovwmy brome (BROTE) 2103 leaf 4106 leaf 4106 leaf
Volunteer barfey (HORVX) 1102 tiller 3104 tiller 3to 4 tiller
Alr temperature (F) 59 50 56
Relative humidity (%) 45 51 45
Wind (mph, direction) -4 NW 5, 8E 2, NW
Cloud cover (%) 60 70 99
Soil temperature at 2 in (F) 45 44 50
pH 54
OM (%) 33
CEC (meq/100g) 23
Texture silt loam

Table 2. Application and soil data for experiments three and four near Bonners Ferry, ID.

Experiment three Experiment four

Application date May 8, 2000 May 16, 2000 May 24, 2000
Growth stage

Wheat 1t03 leaf 3to 4 feafl 4105 leaf

Wild cat (AVEFA) 1103 leaf 3104 leaf 4105 Jeaf
Air temperature (F) 68 72 80
Retlative humidity (%) 36 45 490
Wind (mph, direction) 4.8 4, NE 3,8W
Cloud cover (%) 25 30 50
Soil temperature at 2 in (F) 65 64 65
pH 73
OM (%) 10.0
CEC (meq/100g) 25
Texture loam

In experiment one, the 4 to 5 Jeaf timing of imazamox at 0.032 1b/A and both timings of imazamox at 0.04 Ib/A
controlled volunteer barley (HORXV) better (98 to 99%) than both timings of sulfosulfuron and procarbazone-
sodium alone and the earlier timing of procarbazone-sodium + metribuzin (58 to 76%) (Table 3). Downy brome
{BROTE) control was highest with any timing or rate of imazmox (92 to 99%) and lowest with either timing of
sulfosulfuron and the 1 to 3 leaf timing of procarbazone-sodium (58 to 78%). The 4 to 5 leaf timings of tmazamox
controlied wild oat (AVEFA) better (88 and 95%) than the 1 to 3 leaf timing of procarbazone-sodium alone or in
combination with metribuzin and both sulfosulfuron treatments (22 to 56%). Wheat yield of all treatments was
greater than the untreated check except both sulfosulfuron treatments and the 1 to 3 leaf timing of procarbazone-
sodium.
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Table3. Grass weed control and wheat yield at two timings of imazamox and other grass herbicides (experiment one).

.. Application Weed control Wheat

Treatment® Rate timing” HORVX' BROTE® AVEFA® yield

/A % A
Imazamox 0.032 1103 leaf 90 92 79 5400
Imazamox 0.04 1103 leaf 98 98 22 5288
Sulfosulfuron 0.031 1103 leaf 58 58 22 4824
Procarbazone-sodium 0.04 1103 leaf 70 78 51 5118
Procarbazone-sodium + metribuzin 0.04 +0.188 1103 jeaf 76 86 56 5368
Imazamox 0.032 410 5 leaf 98 98 88 5410
Imazamex 0.04 410 5 leaf 99 99 95 5402
Sulfosulfuron 0.031 410 5 leafl 71 65 k7, 4308
Procarbazone-sodium 0.04 4105 leaf 81 20 82 5394
Procarbazone-sodium + metribuzin 0.04+0.188 410 S leaf 84 gs 72 5324
Untreated check A - - - - - 4686
LSD (0.05) 15 14 27 532
Density (plants/f%) 1 1 24

'90% nontopic surfactant (R-11) was applied at 0.5% v/v with sulfosulfuron and 0.25 % v/v with all other treatments. 32% urea ammonium
nitrate was applied at 1 gt/ A with all imazamox treatments.

® Application timing based on wild oat growth stage.

“May 15, 2000 evaluation date,

“June 20, 2000 evaluation date.

In experiment two, imazamox at 0.023 Ib/A combined with NIS-AMS, 9804, and AMS + 9920 controlled volunteer
barley 78 10 91%, while all other treatments controlled volunteer barley 96 to 99% (Table 4). Imazamox (0.023
Ib/A) combined with NIS-AMS, 9804, AMS + 9920, and smazamox (0.031 Ib/A) + AMS + NIS (soy) controlied
downy brome 90 to 97%, while all other treatments controlled downy brome 99%. Wild oat control was less with
imazamox (0.023 Ib/A) combined with NIS-AMS, 9804, AMS -+ 9920 and AMS + NIS (s0y) (78 to 84 %) than all
other treatments (93 to 96%). Wheat vield for all treatments was greater than the unireated check, but did not differ
among herbicide treatments.

Table 4. Grass weed control and wheat yield with imazamox combined with different adjuvants {(experiment two).

Weed control Wheat
Treatment” Rate HORVY®  BROTE® AVEFA® vield
ib/A % VA
Imazamox + AMS + NIS (soy) 0.023 + 14 /100 gal + 0.25% wiv 96 99 80 5261
Imazamox + NIS-buffer-N 0023 +1%viv 99 99 96 5648
Imazamox + MSO-buffer-N 0.023 + 1% viv 96 99 94 5615
Imazamox + AMS + MSO (soy) 6.023 + 14 V100 gal + 1% /v 99 99 93 5477
Imazamox + NIS-AMS 0.023 +3.5% viv 82 S0 79 5384
Imazamox + 9804 0.023 +2.5% viv 78 91 78 5427
Imazamox + AMS + NIS (soy) + 0.023 + 14 1b/100 gal + 0.25% viv +
99355 1% viv 29 99 94 5428
Imazamox + AMS + 9920 0.023 + 1% v/v 91 97 84 5241
Imazamox + AMS -+ NIS (scy) 0.031 + 14 16/100 gal + 0.25% viv 96 97 94 5250
Untreated check o - s - 4360
L83 (0.05) 9 6 b 541
Density (plants/ftY) 1 1 28

*AMS is liquid ammonium sulfate. NIS (soy) is a soybean activated non-ionic surfactant (Preference). NIS-buffer-N is a nitrogen, non-tonic
surfactant and buffer mixture (Newtone). MSO-buffer-N is 2 nitrogen, methylated seed oil, and buffer mixture (Firstmate). MSO (soy)isa
methylated soybean oil (Destiny). NIS-AMS is liquid ammonium sulfate and a pon-ionic surfactant (Class Act IT).

*May 15, 2000 evaluation date.

“June 20, 2000 evaluation date.
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Imazamox with and without AMS controlied wild oat 95% in experiment three (Table 5). No other treatments
controlled wild oat (0 to 32%).

Table 5. Wild oat control with imazamox and different grass herbicides (experiment three).

Treatment’ Rate ‘Wild cat control
A %
bnazamethabenz 0.47 0
Imazamethabenz + difenzoquat 0.235+0.5 1
Imazamethabenz + AMS 047 + 17 16/100 gal 1
Imazamethabenz + difenzoquat + AMS 0.235 + 0.5 + 17 Ib/200 gal 1
Diclofop 1.0 1
Fenoxaprop/safener 0.082 5
Clodinafop 0.05 1]
Tralkoxydim + AMS 0.24 + 17 Ib/100 gal 1
Flucarbazone-sodium 0.027 32
Sulfosulfuron 0.031 6
Imazamox 0.032 95
Irnazamox + AMS 0.032 + 17 1b/100 gal 95
Untreated check - -
LSD (0.05) g
Density (plants/f®) 98

0% nonionic surfactant (R-11) was applied at 0.5% v/v with sulfosulfuron and 0.25 % v/v with imazamethabenz, difenzoquat and flucarbazope-
sodium. AMS is liquid ammonium sulfate. TF8035 (Supercharge) is a crop oil and nonionic surfactant blend applied at 0.5% v/v with
tralkoxydim. Crop oil concentrate (Score) was applied at 0.32 q/A with clodinafop. Methylated seed oil (Sun it I) was applied at 2% v/v with
imazamox.

In experiment four, wild oat was controlled by both timings of imazamox (95 and 96%), but not by either timing of
sulfosulfuron (6 and 8%).

Table 6. Wild cat control al two timings of imazamox and sulfosulfuron {experiment four).

Application Wild oat

Treatment' Rate timing” control

b/A %%
Imazamox 0.048 3104 leaf 96
Sulfosulfuron 04.031 3104 leaf 8
Imazamox 0.048 415 5 leaf 05
Sulfosulfuron 0.031 410 S leal 6
Untreated check - - —
LSD (0.05) 6
Density (plants/fi") 110

*90% nonionic surfactant (R-11) was applied at 0.25 % v/v with imazamox and 0.5 % v/v with sulfosulfuron. 32% urea ammonium nitrate at 1
qt/A was also applied with imazamox.
® Application timing based on wild oat growih stage.
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Grass weed control in winter wheat with triallate and various sulfosulfuron timings. Traci A. Rauch and Donald C.
Thill. (Plant Science Division, University of Idaho, Moscow, I} 83844-2339) A study was established in
‘Symphony® hard red winter wheat near Tammany, ID to examine grass weed control with triallate combined with
various sulfosulfuron timings. Plots were 12 by 30 i armanged in a randomized complete block design with four
replications. Sulfosulfuron treatments were applied with a CO, pressurized backpack sprayer calibrated to deliver
10 gpa at 30 psi and 3 mph (Table 1). Granular triallate was applied with a screw-type drop spreader and
incorporated the same day with a no-till drill. Wheat injury was evaluated visually on March 24, April 5 and 26,
2000. Volunteer barley (HORVX), downy brome (BROTE), and wild oat (AVEFA) control was evaluated on April
26, May 15, and June 20, 2000. Wheat seed was harvested with a small plot combine froma 4.1by 27 ftareain
each plot on July 31, 2000.

Table ;. Application and soil data.

Application date October 21, 1999 November 1, 1999 March 24, 2000 Apnil 5, 2000
Application equipment hand-held boom drop spreader band-held boom hand-held boom
‘Wheat growth stage preplant preplant 3104 leaf 1to 2 tiller
HORVX growth stage precmergence preemergence 410 5 leaf 3 1o 4 tiller
BROTE growth stage precmergence preemergence 2103 Jeaf 410 6 leaf
AVEFA growth stage preemergence preemergence 1103 leaf 410 5 leaf
Air temperature (F) 53 50 52 52
Relative humidity (%6) 53 40 47 49
Wind (mph, direction) .0 1, NW 2,.8E 1,8E
Cloud cover (%) 0 s s 60

Soil temperature a1 2 in (F) 45 42 49 45

pH 54

OM (%) 33

CEC {meq/100g) 23

Texture silt loam

No treatment visbly injured wheat (data not shown). Triallate + sulfosulfuren applied preplant controlled volunteer
barley 75% (Table 2). Volunteer barley was not controlled adequately by any other treatment. Downy brome
control was similar (74 to 89%) for all treatments except triallate alone (5%). Triallate alone or in combination with
sulfosulfuron at either postemergence timing controlled wild oat better (80 to 85%) than the 1 to 2 tiller timing of
sulfosulfuron alone (21%). Wheat seed vield ranged from 4647 to 5742 Ib/A and did not differ among treatments or
from the untreated check.

Table 2. Grass weed cortrol and wheat yield with triallate and sulfosulfuron.

Application Weed control® Wheat
Treatrnent® Rate timing’ HORVX BROTE AVEFA vield
/A Y- /A
Triallate 1.5 preplant 0 ] 80 4647
Triallate + sulfosulfuron 1.5+0.031 preplant + preplant 75 86 55 5742
Triallate + sulfosulfuron 1.5+0.031 preplant + 3 to 4 leaf 42 88 85 5124
Sulfosuifuron 0.031 3104 leaf 42 74 55 5226
Triallate + sulfosulfuron 1.5+0.031 preplant + 1 to 2 tiller 30 82 84 5286
Sulfosuifuron 0.031 1to 2 tiller 32 g9 21 5235
Untreated check - - - - - 4756
LSD (0.05) 34 18 40 NS
plants/ft” 3 2 10

*A 90% nonionic surfactant (R-11) was applied at 0.5 % v/v with all posternergence sulfosulfuron applications.
* Application timing based on wheat growth stage.
June 20, 2000 evaluation.
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Soil persistence of imazamox in dry land winter wheat production systems. Traci A. Rauch and Donald C. Thill.
(Plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established at the University
of Idaho Plant Science Farm near Moscow, Idaho to examined soil persistence of imazamox. Imazamox was
applied to “Pioneer 45A71" imidazolinone-resistant /Clearfield™) canola in spring 1999. Plots were 8 by 21 ft and
arranged in a randomized complete block with four replications. Herbicide treatments in 1999 were applied with a
CO, pressurized backpack sprayer calibrated to deliver 10 gpa at 32 psi and 3 mph (Table 1). ‘Madsen’ winter
wheat was seeded into a conventionally prepared seedbed on October 11, 1999. In spring 2000, all plots were
treated with 1 Ib/A of diclofop, 0.25 Ib/A of bromoxynil and 0.012 Ib/A of thifensulfuron/tribenuron for wild oat and
broadieaf weed control. Wheat injury was evaluated visually on May 12, 2000. Wheat seed was harvested with a
small plot combine from a 4 by 18 ft area in each plot on August 3, 2000,

Table 1. Application data and soil analysis.

Application date June 4, 1999
Canola growth stage 310 4 leaf
Air temperature (F) 62
Relative humidity (%) 68
Wind (mph, direction) 0to2, NE
Cloud eover (%) 50
Soil temperature at 2 in (F) 55

pH 4.9
OM (%) : 58
CEC (meq/100g) 39.8
Texture loam

No treatment visually injured winter wheat (data not shown). Wheat vield ranged from 5910 (highest imazamox
rate) to 7039 (untreated check) Ib/A and did not differ among treatments or from the untreated check (Table 2).

Table 2. Winter wheat seed yield in 2000 following imazamox applied to canola in 1999.

Wheat
Treatment® Rate yield
/A /A
Imazamox 0.024 6835
Imazamox 0.032 6852
Imazamox 0.040 6887
Imazamox 0.048 6800
Imazarmox 0.080 5910
Untreated check - 7039
LSD (0.05) NS

*All treatments were mixed with 32% UAN (urea ammonium nitrate) at 1 quart/A and 90% NIS (nonionic surfactant) at 0.25% v/v.
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Italian rvegrass control in Clearfield™ wheat. Traci A. Rauch, Bryan S. Hawley, and Donald C. Thill (Plant Science
Division, University of Idaho, Moscow, ID 83844-2339) Two studies were established near Moscow, Idaho in
‘Fidel’ Clearfield™ (imidazolinone resistant) winter wheat. Crop response, Italian ryegrass control, and wheat vield
were evaluated with imazamox and other herbicides in experiment one and with clodinafop in combination with
various broadleaf herbicides in experiment two. All plots were 8 by 30 fi arranged in a randomized complete block
design with four replications. All herbicide treatments were applied using a CO, pressurized backpack spraver
calibrated to deliver 10 gpa at 32 psi and 3 mph  Wheat injury was evaluated visually on April 11 and 21, 2000 in
experiment one; and on April 25, May 1, and May 25, 2000 in experiment two. Weed control was evaluated
visually on June 13, 2000 in experiment one; and on May 1, May 18, and June 13, 2000 in experiment two. Wheat
seed in both experiments was harvested August 4, 2000,

Table I. Application data

Experiment one Experiment two
Application date September 30, 1995 November 18, 1992 April 12, 2000 April 18, 2000
Wheat growth stage preemergence 1103 leaf 310 4 tilfer 410 5 tiller
Italian rvegrass growth stage preemergence 1 leaf 410 8 leaf 1103 uller
Air temperature (F) 59 39 65 52
Relative humidity (%) 51 79 53 66
Wind (mph, direction) 0 4,5 2,8W 0
Cloud cover (%) 0 o 75 5
Soil temperature at 2 in {F) 50 36 52 45
pH 5.4
OM (%) 3.0
CEC {meq/100g) 21
Texture silt loam

In experiment one, both preemergence flufenacet/metribuzin treatments injured wheat 11 and 14% on April 11, 2000
(Table 2). On April 21, no injury was visible for any treatment (data not shown). Triasulfuron at 0.026,
flufenacet/metribuzin at 0.34, and imazamox at 0.048 Ib/A controlled Italian ryegrass 99%. Pendimethalin and
metribuzin suppressed Italian ryegrass 60 and 52%, respectively. All other treatments controlled Italian ryegrass
77% or better. Wheat yield ranged from 8,317 to 9,022 1v/A and did not differ among treatments or from the
untreated check.

In experiment two, all clodinafop combinations injured wheat 1 to 3% on April 25, 2000 (Table 3). By May 1, no
injury was visible for any treatment {data not shown). Clodinafop in combination with thifensulfuron reduced
Italian ryegrass control 14 to 20% compared to clodinafop alone. Italian ryegrass control increased 8% with
clodinafop + prosulfuron + MCPA compared to clodinafop alone. All other combinations did not differ from
clodinafop alone. Wheat yield did not differ between treatments or from the untreated check.
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Table 2. Crop injury, Ialian ryegrass control and wheat yield in experiment one.

Application Wheat® Ttalian ryegrass Wheat

Treatment’ Rate timing injury control vield
A Yo /A

Flufenacet/metribuzim 0.34 preemergence it 99 8684
Flufenacet/metribuzin 0.425 preemergence 14 90 8317
Triasulfuron 0.016 precmergence 0 84 8392
Triasulfuron 0.026 preemergence 0 99 8393
Chlorsulfuron 0.016 precmergence 0 88 8457
Flufenacet/metribuzin + chlorsulfuren 0.34+0.016 preemergence 0 98 8338
Pendimethalin 0.5 preemer gence 0 60 8436
Flufenacet/metribuzin 0.425 1 leaf - 94 8735
Metribuzin 025 410 8 feaf - 52 8497
Flucarbazone-sodium + NIS 0.027 + 0.25 % viv 410 8 leaf - T7 8953
Sulfosulfuron + NIS 0.031+0.5 % v/v 410 8 leaf -~ 77 9022
Diclofop 10 410 8 leaf - 86 8753
Clodinafop 0.03 410 8 leaf - 89 8552
Tralkoxydim 0.24 410 8 leaf - 96 8524
Tralkoxydim + AMS 0.24 410 8 leaf - 97 8486
Imazamox + NIS + UAN 0.032 + 0.25% viv 410 8 leafl - 94 8448
Imazamox + NIS + UAN 0.040 + 0.25% viv 4108 leaf - 97 8681
bmazamox + NIS +UAN 0.048 + 0.25% v/v 410 8 leaf -~ 99 8593
Untreated check - - - - 8514
LSD (0.05) 3 13 NS
Density (plants/f”) 2

*NIS (R-11)is a 90% nonionic surfactant. TF8033 (Supercharge) is a crop oil and nonionic surfactant blend applied at 0.5% v/v with

tralkoxydim treatments. Crop oil concenirate (Score) was applied at 0.32 qU/A with clodinafop. AMS is liquid ammonium sulfate and was
applied at 17 1b/100 gal. UAN (32% urea ammonium nitrate) was applied at 1.25 % viv.

®April 11, 2000 evaluation.

Table 3. Crop response, Halian ryegrass confrol and wheat yield in experiment two.

Wheat Jtalian ryegrass Wheat

Treatment® Rate” injury® control® vield

Ib/a ¥ A
Clodinafop 0.06 0 88 8374
Clodinafop + thifensulfuron 0.06 + 0.028 2 76 8236
Clodinafop + prosulfuron 0.06 +0.018 3 92 £268
Clodinafop + bromoxynil 0.06 +0375 1 91 8869
Clodinafop + bromoxynil/MCPA 0.06 +0.75 1 94 £662
Clodinafop + thifensulfuron + MCPA 0.06 + 0.028 + 0.375 3 70 8218
Clodinafop + prosulfuron + MCPA 006 +0018+0375 3 96 8410
Untreated check - - - 8474
LSD (0.05) - NS 11 N8
Density (plants/ft*) 7

*Crop ot} concentrate (Score) was apphied with all treatments a1 0.4 qt/A.

*MCPA. ester rates are given in Ib ag/A.
“April 25, 2000 evaluation date.
*June 13, 2000 evaluation date.
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Weed control in imidazolinone-resistant winter wheat. Traci A. Ranch and Donald C. Thill. (Plant Science
Division, University of Idaho, Moscow, ID 83844-2339) Three studies were established in ‘Fidel’ imidazolinone-
resistant winter wheat (Clearficld™) to examine weed control with imazamox and other grass herbicides. ‘Fidel’
wheat was seeded on October 14 (experiment one) and November §, 1999 {(experiment two). Experiment three was
reseeded on April 12, 2000 due to snow mold kill. In all experiments, plots were 16 by 30 £t arranged ina
randomized complete block design with four replications. All herbicide treatments were applied using a2 CO;,
pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). Experiment two was
oversprayed with thifensuiforon/tribenvron at 0.016 1b/A and bromoxynil /MCPA at 0.5 Ib ae/A on April 10, 2000
for broadleaf weeds. Wheat injury for experiment one was evaluated visually on April 18 and May 12, 2000;
experiment two on April 26, 2000; and experiment three on May 24, 2000. Weed coatrol for experiment one was
evaluated on June 19, 2000; experiment three on June 26, 2000; and experiment two on May 15 and June 20, 2000.
Wheat sced was harvested with a small plot combine from a 4.1 by 27 ft area in each plot on July 31 (experiment
two) and Auagust 3, 2000 (experiment one). Experiment three was not harvested due to a poor wheat stand. Int
spring 2001, the entire plot area in all experiments will be planted to spring barley to evaluate soil persistence of all
herbicides treatments.

Table 1. Application and soil data for experiment one, two, and three.

Experiment one Experiment two Experiment three
Location Moscow, Idaho Tammany, Idaho Bonners Ferry, Idabo
Application date November 18, 1999 Apnil 18,2000 April 5, 2000 May 16, 2000
Growth stage
Wheat 1102 leaf 3to S uller 1to 2 tiller 3to 4 leafl
Wild oat (AVEFA) - - 1103 leaf 3to 4 jeaf
Downy brome (BROTE) - - 4106 feafl -
Interrupted windgrass (APEIN) precmergence 1103 leaf - -
Pineapple-weed (MATMT) presmergence 1to2in - -
Volunteer barley (HORVX) - - 3to 4 tiller -
Air temperature (F) 39 61 50 72
Relative humidity (%) 79 58 49 45
Wind (mph, direction) 4. E 2, W 1,SE 4, NE
Cloud cover (%) 0 5 75 30
Soil temperature at 2 in (F) 36 52 44 64
pH 5.2 5.4 73
OM (%) 2.7 33 10.0
CEC (meq/100g) 20 23 25
Texture silt loam siit loam loam

In experiment one, no treatment visibly injured wheat on April 18 or May 12, 2000 (data not shown). No treatment
adequately controlied pineapple-weed (MATMT) (Table 2). All treatments controlled interrupted windgrass
(APEIN) 99%. Wheat seed yield did not differ among treatments or from the unireated check.

No treatment injured wheat on April 26, 2000 in experiment two (data not shown). Both rates of imazamox
controlled volunteer barley (HHORVX) better than all other treatments (99%) (Table 3). Downy brome control was
greater with both imazamox rates (99%) compared to the low rates of flucarbazone-sodium (76%) and sulfosulfuron
(80%). Imazamox treatments and flucarbazone-sodium at 0.054 Ib/A controlled wild oat (92 t0 97%) better than
sulfosulfuron and procarbazone-sodiur treatments (0 to 71%). Wheat seed vield of sulfosulfuron and
procarbazone-sodinm treatments was similar to the untreated check, while imazamox and flucarbazone-sodium
treatments yielded more grain than the untreated check. Seed vield of imazamox treatments (5243 and 5354 Ib/A)
was greater than sulfosulfuron treatments (4462 and 4636 1b/A).

In experiment three, no treatment injured wheat on May 24, 2000 (data not shown). Imazamox at 0.04 and 0.08 Ib/A
controlled wild oat 94 and 99%, respectively (Table 3). No other reatments controlied wild oat (10 to 54%,).
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Table 2. Weed control and wheat yield in experiment one.

Application Weed control Wheat
Treatment® Rate {iming MATMT APEIN vield
/A " % b/A
Imazamox 0.04 fall 31 99 8437
Imazamox 0.08 fall 45 99 8186
Imazamox 0.04 spring 68 99 8292
Imazamox 0.08 spring 76 99 8136
Untreated check - - - - 8207
LSD (0.05) 18 NS NS
Density (plants/f) 5 2

"90% nonionic surfactant (R-11) 21 0.25 % v/v and 32% urea ammonium nitrate at 1.25 % viv were applied with all treatments.

Table 3. Weed control and wheat vield in experiment two and three.

Experiment two
Experiment three Weed control Wheat

Treatment® Rate AVEFA control HORVY BROTE® AVEFA® vield

ib/A vA
Imazamox 0.04 94 99 99 92 5243
Imazamox 0.08 99 99 99 97 5354
Sulfosulfuron 0.031 10 79 80 0 4636
Sulfosuifiuron 0.062 24 85 92 16 4462
Flucarbazone-sodium 0.027 46 84 76 81 5205
Flucarbazone-sodium 0.054 54 81 8s 94 5148
Procarbazone-sodium 0.04 25 89 94 71 4939
Procarbazone-sodium 0.08 40 90 97 71 4774
Untreated check - - - - - 4523
LED{0.05) 16 g 15 19 565
Density (plants/ftY) 123 2 2 5

*90% nonionic surfactant (R-11) was applied at 0.5% v/v with sulfosulfuron and 0.25 % v/v with all other treatments. 32% urea ammonium
nitrate was applied at 1 q/A with all imazamox treatments.

"May 15, 2000 evaluation date.

“June 20, 2000 evaluation date.
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Feral rye and jointed goatgrass control with imazamox. Philip H. Westra, Tim J. D’ Amato, and Mark R. Collins.
(Weed Research Laboratory, Colorado State University, Ft. Collins, CO 80523). Feral rye and jointed goatgrass are
major weed problems in Colorado winter wheat production. There are currently no labeled herbicides that will
selectively control these two winter annual grasses effectively in winter wheat. Imazamox can be safely applied on
Clearfield (imi-resistant) wheat to provide selecti’e control of winter annual grasses. This trial was designed to
evaluate the efiectiveness of three rates of imazamox and a standard rate of sulfosulfuron applied at three different
timings for control of jointed goatgrass and feral rye in Clearfield wheat.

Early fall treatments were applied on October 5, 1999 when the wheat was 2 to 3 inches tall with two leaves. The
feral rye was 1 to 2 inches tall with 1 to 2 leaves. The jointed goatgrass was [ to 2 inches tall at the one leaf stage.
Late fall treatments were applied November 2, 1999 to 4 inch tall wheat with two tillers. The feral rye was 3 to 4
inches tall with 2 to 4 tillers. Jointed goatgrass was 2 to 3 inches tall at the 1 to 3 tiller stage. Spring treatments
were applied March 27, 2000 when the wheat was 2 to 4 inches tall and fully tillered. Feral rye was fully tillered
and 3 to § inches tall. The jointed goatgrass was | to 2 inches tall with 2 to 4 tillers. All treatments were applied
with a CO, pressured backpack sprayer delivering 13 gallons per acre through [ 1001LP nozzles. The plot size was
10 by 30 feet with three replications per treatment. Control ratings are based on visual evaluations.

Sulfosulfuron, labeled for downy brome control, did not contro] feral rye or jointed goatgrass. Imazamox treatments
controlied jointed goatgrass at all three rates and timings. Three rates of imazamox controlled feral rye when
applied early fall, but control decreased in plots treated late fall and spring. No crop injury was observed.

Table.
Treatment' Rate Growth Stage AEGCY SECCE
Lb/A —% Control——s——-
Imazamox 0.03 Early Fall 97.0a 94.0a
Imazamox 0.04 Early Fall 97.0a 95.7a
Imazamox 0.05 Early Fall 973a 96.7a
Sulfosulturon 0.03 Early Fall 10.0d 00e
Imazamox 0.03 Late Fall 883 be 350 cd
Imazamox 0.04 Late Fall 95.0ab 56.7b
Imazamox 0.05 Late Fall 97.0a 48.3 be
Sulfosulfuron 0.03 Late Fall 0.0e 00e
Imazamox 0.03 Spring 81.7¢ 21.7d
Imazamox 0.04 Spring 95.0ab 45.0 be
Imazamox 0.05 Spring 91.7 ab 433 be
Sulfosulfuron 0.03 Spring 00e 0.0e

'0.25% viv nonionic surfactant added 10 all treatments
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Downy brome control in winter wheat. Joseph P. Yenish. (Washington State University, Pullman, WA 99164-
6420) The study was conducted at Lind, WA to determine downy brome control and winter wheat response to
several herbicides that are currently labeled or expected to be labeled soon in winter wheat. The study was designed
as a randomized complete block with 4 replications. Application timings included FPOST = Fall postemergence
applications on 12/10/99 and SPOST = Spring postemergence applications on 3/8/00. All herbicides were applied
using a CO, backpack sprayer calibrated to deliver 10 gallons per acre at 35 psi. An imidazolinone-resistant wheat
variety was used to ensure crop safety with imazamox.

Fall applications of sulfosulfuron, imazamox, and combinations of metribuzin plus sulfosulfuron, imazamox, and
MKH 6561 controlled downy brome the best. Generally, fall applications provided better control that spring
applications with the control being greater through downy brome maturity. Wheat yield was greatest with fall
applications of sulfosulfuron, imazamox, MKH6561, metrizubin, and combinations of metribuzin with imazamox or
MKH6561 and a spring sulfosulfuron application. Test weight was not affected by herbicide treatment.

Table. Downy brome control and wheat injury, yield, and test weight.

Downv Brome Control Winter Wheat
Treatment Rate Timine 3/22/00 6/7/00 Yield Test weight
Ibsfa Y bu/a Ibs/bu
Weedy check 0 0 82 62
Flufenacet + metribuzin 034+ 0.085 PRE 69 60 86 62
Flufenacet + metribuzin 0.272+0.068  FPOST 77 55 85 62
Sulfosulfuron® 0.031 FPOST 91 93 95 62
Imazamox ® 0.04 FPOST 94 95 88 62
MKH6561° 0.04 FPOST 67 70 88 62
MKH6562° 0.04 FPOST 43 44 85 6l
Metribuzin 028 FPOST 78 74 88 62
Sulfosulfuron + metribuzin® 0.023+0.14 FPOST 91 89 83 62
Imazamox + metribuzin® 0.032+0.14 FPOST 94 94 93 62
MKH 6561 + metribuzin® 0.032+0.14 FPOST 86 88 88 62
MKH 6562 + metribuzin® 0.032+0.14 FPOST - 80 64 82 62
Flufenacet + metribuzin 0.272+0.068  SPOST 21 29 84 62
Sulfosulfuron® 0.031 SPOST 60 45 89 62
Imazamox® 0.04 SPOST 52 76 84 62
MKH6561¢ 0.04 SPOST 53 58 87 62
MKH6562¢ 0.04 SPOST 40 10 86 62
Metribuzin 0375 SPOST 40 63 83 62
LSD (p=0.05) 24 15 7 ns

applied with 0.5% v/v nonionic surfactant.
*applied with 0.25% v/v nonionic surfactant and 1 qt/a Solution 32 nitrogen fertilizer.
capplied with 0.25% v/v nonionic surfactant.
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Newly reported weed species; potential weed problems in Idaho. Lawrence W. Lass, Donn C. Thill, Timothy S.
Prather, and Don W, Morishita. (Idaho Agricultural Experiment Station, University of Idaho, Moscow, Idaho,
83844-2339) The Lambert C. Erickson Weed Eiagnostic Laboratory received 215 specimens for identification of
which seven were on the Idabo Noxious Weed List, 115 were invaders not from North America, 54 were pative
plants, and 18 were horticultural and cultivated plants. The lab received an additional 21 specimens that were
identified to genus but not to species because critical features for identification were not present.  Increased
interest in using Geographic Information Systems to map invasive species has changed reporting requirements to
include location data in the form of Latitude/Longitude, Universal Transverse Mercator (UTM), or Public Land
Survey. The complete identification records for the Erickson Weed Diagnostic Laboratory are downloadable from

btin://plantain ag uidabo edn.

One species, horse purslane {(Trianthema portulacastrum 1..) was found to be new to the Pacific Northwest and is in
the Aizoaceae Family. This tropical plant is a weedy species of California and was collected in Kootenai County in
aflower bed. The iab received 48 specimens considered to be weedy or escaped cultivated that were new county
records according to the Invaders database (Table). Ventcnata (Vemtenata dubia (Leers) Cross & Dur) and
interrupted windgrass (dpera interrupta (L.) Beauv.) were the most common grasses submitied for identification.
Ventenata was of interest to the cattle industry and interrupted windgrass was of interest to the grass seed industry.
Needle leaf navarretia (Navarretia intertexta (Benth.) Hook ) of the Polemoniaceae family was the most common
broadieaf plant sept in. Three plants listed as native species, blazing star mentzelia (Mentzelia laevicaulis
Dougl.)T&G), varileaf phacelia (Phacelia heterophylia Prash (Brand) Crong.); and coyote tobacco (Nicotiana
attenuata Torr.) were sent in for identification.  Blazing star was found growing in a county rock pit and along a
gravel road in two counties in south central Idaho. Varileaf phacelia is common along many roads in northern
Idaho. Coyote tobacco was found to be aggressive in Owyhee county following a rangeland fire. Berteroa
{Berteroa incana (L.) DC) is a weed established on beaches of the upper Snake River and is spreading along the
upper Salmon River in Lembi County. Garden orache (4triplex hortensis 1..) was identified in Bannock County in
1999 and Power County on American Falls Reservoir in 2000. Garden orache can reach heights of 2 m and
normally is associated with old farmsteads. Ramtil or Ramtilla (Guizotia abyssinica (L.F.) Cass) is a cnltivated
plant from Africa and is sold as bird thistle seed. Ramtil has established as a weedy species in parts of California.
The Ramtil bird seed sample was contaminated with flixweed (Descurainia sophia (1..) Web. ex Prantl.).
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Table. Jdentified weeds new to a county based on the Invaders database.

County

Ada, ID

Ada, ID

Ada ID

Bear Lake, ID
Benewsh, ID

Kootenai, ID
Kootenai, ID
Kootenai, ID
Kootenai, ID
Kootenai, ID
Kootenai, ID
Kootenai, ID
Latah, ID
Latah, ID
Latah, ID
Latsh 1D
Latah, ID
Latah ID
Latah ID
Lewis, ID
Lewis, ID
NezPerce, ID
NezPerce, ID
NezPerce, ID
Power, ID
Twin Falls, ID
Twin Fallg, ID

Family

Liliaceae
Onsagraceae
Scrophulariaceae
Asteraceae
Brassicaceae
Poaceae
Asteraceae

Boraginaceae
Caryophyllaceae
Poaceae
Poaceae
Poaceae
Polygonaceae

Chenopodiaceac
Ranunculaceae
Asteraceae
Lythraceae

Polygonaceae
Asclepiadaceae
Brassicaceae

Brassicaceae
Umbelliferse

Scientific Name

Veratrum parviflorum Michx

Epilobium minutam L.

Veronica anagallis-aquatica L

Ambrosia, tomentosa L.

Rorippa curvisiiqua (Hook) Bessey

Phatans arundinacese L

Onopordum acanthimm L.

Echiom vulgare L
Dianthus armeria L

Apera interrupta (L.} Beauv.

Poa bulbosa L.
Polypogon monspeliensis
Rumex crispus L.
Centaurea solstitialis L.
Salsola iberica Senuen

Rapunculus cymbralaria Pursh

Ive axillaris Pursh
Lythorwm salicaria L.
Symphytum officinale L.
Rumex acetosella L.
Asclepias speciosa Torr.
Barbarea vulgaris R. Br.
Fescue myuros L.

Amsinckia mtermedia Fisch. & Mey

Euphorbia myrsinites L

Trianthema prortulacastrm L.
Conyza canadensis (L.) Crong.

Senecio jacobsea L.

Lychnis coronaria (L.) Dest

Apera interrupta L.
Veronica arvensis L.
Veronica persica Poir
Chondrilla juncea L.
Senecio jacobaea L.
Vicia tetrasperma L.

Apera interrupta (L.} Beauv.
Elytrigia repens (L) Nevski

Hyoscyamus niger L.
Viola palustris L

Apera interrupta (L.) Beauv.
Ventenata dubia (Leers) Cross & Dur

Artemisia biennis Willd

Aegilopis cylindrica Host

Galinrs aparine L.
Atriplex hortensis L.

Cardamine occidentalis (Watts) Howell

Aethusa cypapium L

Common Name
Hellebore, false

Speedwell, water
Bursage, skeletonteal
Yellowcress, western
Canarygrass, reed
Thistle, Scotch
Blueweed, common
Pink, grass
Windgrass, interrupted
Bluegrass, bulbous
Rabbitfoot grass
Curly dock
Starthistle, yellow
Thistle, Russian
Butiercup, seaside

Fiddleneck, coast
Spurge, myrtle
Purslane, horse
Horseweed
Ragwort, tansy
Camnpion, rose
Windgrass, interrupted
Speedwell, corn
Speedwell, Persian
Skeletomweed, rush
Ragwort, tansy
Veich, slender

Windgrass, interrupted

Quackgrass
Henbane, black
Marsh violet
Windgrass, interrupted
Ventenata
‘Wormwood, annual
Goatgrass, jointed
Bedstraw, catchweed
Orache, garden
Bittercress, western
Parsley, fool's
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Evaluation of imazapic applied alone or with 2.4-D for perennial weed contvol. Rodney G. Lym (Department of
Plant Science, North Dakota State University, Fargo, ND 58105). Imazapic has provided good long-term leafy
spurge control when fall applied. However, previous research at North Dakota State University has shown that
imazapic alone provided poor leafy spurge control when applied in the spring and only fair to poor Canada thistle
and spotted knapweed control regardless of application date. The purpose of this research was to evaluate the
effect of imazapic applied alone or with 2,4-D {commercial formulation) for leafy spurge, Canada thistle, and
spotted knapweed control.

The first experiment was established near Buffalo, ND with spring treatments applied on June 21, 1999, when
leafy spurge was 24 to 34 inches tall and in the true flower growth stage. The herbicides were applied using a
hand-held boom sprayer delivering 8.5 gpa at 35 psi. The air temperature was 72 F with a dewpoint of 67 F. Fall
treatments were applied on September 15, 1999, when leafy spurge was in the fall growth stage with 4 1o 6 inches
regrowth from the main stem. The air temperature was 64 F. The plots were 10 by 30 feet, and treatinents were
replicated four times in a randomized complete block design. Leafy spurge topgrowth was visually evaluated with
control based on percent stand reduction compared to the untreated check.

Imazapic provided better long-term leafy spurge control when fall-applied than spring-applied and the addition of
2,4-D generally decreased control compared to imazapic applied alone (Table 1). For instance, imazapic applied at
2 oz/A with a methylated seed oil in September provided 75% leafy spurge confrol 12 months after freatment
(MAT) compared to only 34% control with the same treatment applied in June and evaluated 12 MAT. While
initial leafy spurge control was similar or higher when imazapic was applied with 2,4-D compared to imazapic
alone, long-term control was less. Leafy spurge control with imazapic at 3 oz/A fall-applied averaged 92% control
12 MAT compared to only 58% control when the same treatment was applied with 2,4-D. Imazapic fall-applied
tended to provide better long-term leafy spurge control than the standard of picloram plus 2.4-D, but grass injury
was also higher. Grass injury (cool season species) averaged over fall applications of imazapic was 41% in June
and 22% in August 2000 compared to little or no grass injury from the same treatments applied in June.

An experiment to evaluate Canada thistle control with imazapic applied alone or with 2,4-D was established near
Fargo, ND. Treatments were applied on June 16, 1999, to Canada thistle in the vegetative growth stage and
beginning to bolt (6 to 14 inches 1all} or on September 20, 1999, when Canada thistle was in the rosette growth
stage. The air temperature was 62 F and dew point was 51 F on the June application date and 68 F and 58 F in
September, respectively. Experimental design and evaluation were similar to the first experiment.

Imazapic provided better Canada thistle control 12 MAT when applied in June than in September, and control was
sirnilar whether applied alone or with 2,4-D (Table 2).  For instance, control 12 MAT with imazapic applied alone
or with 2,4-D in June 1999 averaged 61 and 78%, respectively, compared to 11 and 20%, respectively, with the
same treatments applied in September. Picloram plus 2,4-D provided the best long-term Canada thistle control
and averaged 96% 12 MAT regardless of application date.

The spotted knapweed experiment was established on July 8, 1999, near Hawley, MN, when spotted knapweed was
beginning to bolt. The weather was clear and very bumid with an air temperature of 70 F and 2 dewpoint of 67 F.
Experimental design and evaluation were similar to the leafy spurge experiment.

Imazapic applied alone or with 2,4-D (commercial mixture) did not provide satisfactory spotted knapweed control
and averaged 38% 1 MAT. When the commercial mixture of imzazapic plus 2,4-D was applied with 2,4-D ester
initial control averaged 86% 1 MAT but only 52% the following growing season. By comparison, both picloram
treatments averaged 94% spotied knapweed control 11 MAT.

In summary, the addition of 2,4-D to imazapic did not imtprove long-term Canada thistle or spotted knapweed
control and decreased long-term leafy spurge control compared to imazapic applied alone. Leafy spurge control
was best when imazapic was applied in the fali compared to spring, but Canada thistle control was better when
treatments were applied in June compared to September. Imazapic applied alone or with 2,4-D did not control
spotted knapweed.
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Table 1. Leafy spurge control with fmazapic alone or with 2,4-D applied in the spring or fall.

Evaluation
Sept
1999 June 2000 Aug 2000
Application time ) Grass Grass
and freatment Rate Control Control miury Control injury
e QT A, e %
June 1999 application
Tmazapic -+ MSO® 2+1qt 71 34 0 3 0
Imazapic + MSO* 3+1qt 74 63 0 30 0
Imazapic + 2,4-IF° + MSO* 2+4+]1qt 90 56 0 55 5
Imazapic + 2,4-D° + MSO* 3+6+1q 91 47 0 15 0
Picloram + 2.4-D 8+16 99 74 0 54 0
September 1999 spplication
lwazapic + MSO" 2+1qt .n 92 35 75 9
Imazapic + MSO® 3+1q we 95 48 92 24
Imazapic + 2,4-D° + MSO* 2+4+1qt vo 95 31 48 28
Imazapic + 2,4-D° + MSO* 3+6+1q .o 91 50 58 25
Picloram + 2,4-D 8+ 16 ee 94 30 55 0
LSD {0.05) 9 16 29 37 23
* Methylated seed oil was Sunit by AGSCO, Grand Forks, ND.
* Commercial formulation - Qasis by American Cyanamid, Princeton, NI (now BASF).
Zable 2. Canada thistle control with imazapic alone or with 2.4-I) applied in the spring or fall.
Confrol
Sept June Aug
Treatment/zoolication time Rate 1999 2000 2000
s ZI Y, e %
June 1999 application
Imazapic + MSO* 2+1q 19 56 15
Imazapic + MSO* 3+1q 16 65 18
Imazapic + 2,4-D° + MSO* 2+4+1qt 21 84 16
Imazapic + 2 4-D" + MSO* 3+6+1qt 46 72 31
Picloram + 2.4-D 8+16 96 95 70
September 1999 application
Imazapic + MSO* 24+1qt ae 82 6
Imazapic + MSO® 3+1qt «e 90 15
Imazapic + 2,4-D° + MSO* 2+4+1qt os 80 21
Imazapic + 2,.4-D° + MSO® 3+6+1qt .n 88 19
Picloram + 24-D 8+16 .. 99 96
LSD (0.03) 13 21 23
*Methylated seed ol was Sunit by AGSCO, Grand Forks, ND.
* Commercial formulation - Qasis by American Cyanamid, Princeton, NJ (row BASF).
Table 3. Spotted knapweed control with mazapic alone or with 2. 4-D applied in the spring or fall.
Evaluation/MAT®
1 11
Grass
Treatment Rate Control injury Control
e, Y A e %
Imazapic + MSO® 2+1qt 35 i3 3
Imazapic + 2,4-D° + MSOP i+2+1q 25 3 9
Tmazapic + 2,4-D° + MSO® 2+4+1gt 41 15 4
Imazapic + 2,4-D° + MSO® I+6+1qt 52 12 26
Imazapic + 2,4-D° + 2 4-D ester + MSO® 1+2+4+1q 81 6 62
lmmpie+2,4»D€+2,4«Dmr+MSO° 244+ 12+1q 87 11 35
Imazapic + 2,4-D° + 2 4-D ester + MSO® 3+6+10+1qt 91 29 60
Picloram + MSQ® 4+1qt 75 9 91
Picloram + 2 4-D + MSO® 4+16+1qt % L] 96
LSB (0.05) 22 i3 22
*Months after treatment

® Methylated seed off was Sunit by AGSCO, Grand Forks, ND.
*Commergial formulation Oasis by American Cyanamid, Princeton, NJ (now BASF).
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Biological control of purple loosestrife in North Dakota. Rodney G. Lym and Katheryn M. Christianson.
(Department of Plant Sciences, North Dakota State University, Fargo, ND 38105). Purple loosestrife was added to
the North Dakota noxious weed list in 1996. Purple loosestrife is found in 11 North Dakota counties with the
largest infestations in urban areas. Biological control of purple loosestrife fits well in urban areas considering
public apprehension of herbicides sprayed in close proximity to residential areas. Three species of purple
loosestrife biological agents were introduced in North Dakota in 1997 and 1998. The biological control agents
included two leaf beetles, Galerucella calmariensis and G. pusiila, released in Grand Forks and Valley City, ND,
and Hylobius transversevittatus, a root feeding weevil in Grand Forks. The objective of this research was to
evaluate purple loosestrife control with Galerucella spp. along a river in an urban area.

The experiment was established in Chautauqua Park along the Sheyenne River in Valley City, North Dakota. A
mixed population of about 4000 Galerucella calmariensis and 10,000 G. pusilla were released at a single release
point in June 1998 and 1999, respectively. The number of Galerucella spp. adults and egg masses, as well as
purple loosestrife stems, plant height, and spike length were recorded at the release point and at 25 foot increments
both up and down stream from the release point. In a 1 m*area the number of eggs, larvae, and adults was
estimated by counting for 60 seconds, height the five tallest stems and five longest flower spikes were measured,
and the total number of stems was counted.

Galerucella spp. established at Valley City as both adults and egg masses were found in 1999, 1 yr after release
(Tables 1 and 2). Gallerucelia began to decrease the loosestrife stem height and flower spike length 2 yr afier
release (2000). For instance, stem height was reduced at the release pole from 1.4 m t0 0.4 m in 1999 and 2000,
respectively. Also the average flower spike length in 2000 was reduced to zero at the release pole and 25 feet from
the pole. The number of stems increased following the Galerucella spp. release even though the number of
flowering plants and stem length decreased. In general, the plants were short and remained in the vegetative
growth stage 2 years after the first biocontrol agent was released.

The number of eggs observed increased from an average of 1/m* in 1998 to 27/m? in 2000. However, there was no
increase in the number of larvae observed and only a slight increase in adults, The reason for the large increase in
eggs observed compared to the small increase in adults may be due to the adults moving to purple loosestrife
further down stream from the experiment site. Also, since the area is in a city park, some of the reduction may be
due to loss from insecticide spraying conducted for mosquito control.

In this stady, Galerucella spp. established and began to reduce the purple loosestrife infestation 2 yr following

release. Biological control of purple loosestrife can be an alternative to chemical control in urban areas as long as
mosquito control programs are restricted in the release area.

Table I. Purple loosestrife control with Galerucella spp. released in 1998 in Valley City, ND~.

Flowermyg stems Siem Stem height Spike len;
Distance from release 1598 2000 1998 1999 2000 1999 2000 1999 2000
— No. No. s T} et TR e
0 (release) 0 0 10 15 58 14 04 0 ¢
25 feet 6 0 14 19 22 12 0.5 10 0
50 feet 0 0 35 14 50 0.9 038 & 10

* Estiunates of purple loosestrife control were made m smd-July each year.

Table 2. Population change over time of Galerucella spp. on purple loosestrife at Valley City. ND*.

Distance from 1598 1999 2000

release® Egps Larvae Adults Eges Larvae Adults Eggs Larvae Adulis
No.Jm*

() (release) 0 2 i G 4] G 40 ¢ 4

25 feet 2 1 [ 2 0 2 11 0 i

50 feet 0 1 0 6 0 2 30 ¢ 2

* Estimates of Galerucella adults and egg masses were made i July of each year.

199



PROJECT 6: BASIC SCIENCES

Ian Heap, Chair

200



AUTHOR INDEX 2001

Name Page(s)
AlLZEL, SUIMIMET ..o et ettt et be st et e s b et e e eae s aenraseseeresees 32
Arnold, RIChAId N ..ottt et et e e e e ane e e e sneaseneea s 59,75,76,77
ATSENOVIC, MATIIA cviiieicieeiee ettt ettt vt e re e e s s eta e e e bs e b s eesen et e e esseensesssneenrnsesntenenes 46
Ball, DAniel A. oo ae e et r e et eat e e et st aeeeeaeneneeeeaeeas 163
Beck, K. GEOTZE. v cierieeee ettt s s e e a e v e 17,19, 21, 23, 25, 27,29
Bentler, Brent R oo ciire s e ecitcesaes s ectre e r s enrbr e e enratsaeaeesstaeenssaias 78, 80, 92, 164
Brewster, Bill D, oot e s 111,112,113, 162, 165, 166
Bussan, AIVINI . oottt e et ennaar e snnes 114,127, 168, 170
Campbell, JOaN. .ot e 66, 89,91, 171,174,175, 176
Christianson, Katherynn M ..o 6,14,33,114, 199
COIHNS, MATK R oottt ee et eerte s s e cevseses s s sar e eeseneaansnsseassesaessssnneerasssssseessnsannens 191
COTTIWEIL, CRIIS 1 eierietieeie ettt e et e ee et eese e s eaeeesaesats e senseerssesssesenerneseeensssessenssssasssennnseesnsans 46
COTNWELL KATEI1 . iiiieiiiie et e et ceee e e st e et b aae e e sebeseeasseresssaesasees o ssnssnsanseomnnetsessensnesenerara 46
Crumley, LT J. oottt ettt e 116,118,120
D'AIMELO, THM T oottt creet ettt rene s te st e e s aareesensessaeeansneessarsns srneesenas 121, 191
DaU@OVISH, OIEE ..neeeeeetiiiee ettt ettt e r et e e e s en et aena e s e eaneans e rnes 69,71
DEFTANCESCO, JOO oot te e et e e seaeetteaaneean e s e e e e neentesenne e see e anneanes 49
DeWey, STEVETE A oottt e et rrese e e e e s tae e s e e e s serrteae e e e nensnanaeaae s aerenraannnren 109, 110
Faton, NICHOIE A .ottt cte e eae e et r e e e e s e s eeeesssbes e e s snsannnneesesssanessnnnsseerssaras 34
EAdwards, MICHAEL T\ oottt ee e e e s e te s e s e e s sesesanenstessesnsannrsseneonn 160
Evans, JORN O, oottt st ee e e anas 78,79, 80,92, 164, 177
T OIIIIIIOTE, SIEVEIL Al tiiiiiievirerinserisnrernersisssranssessisesseresesissesnssisssssssssosssnnsssstsensrussensiissssssssrseessrnires 55
FIHETET, SCOM A oo eetb e ee s e e eteeeea s es e sttt beesseeessssnees eneessnssasmsnnennsernesaenss 41, 43, 149
GEIET, PAITICK W ettt crtier s e e cemtrreeeeessevseavsenssraeasessasasesenessesnsnssensrsanssnerssssnsssssansiseeseranss 81,93
HAAEIIIE, PaUl. oottt e e e e s eaaa st e ssrneennnne e saerneennreseare 79, 80, 177
Hanson, Bradley D. ..ot e esraeseees 111,112, 113,162, 165, 166
Haarhour, D ittt b st bt e ar b e n e e st e anan sanns 160
HawWIey, BIVATL S, oottt rtr st cte s s e e e s sase s s e s ss s es s ane s anssn e sraessnsneeensnsseennn 187
Hendricksom, Patll B e ecer e crtrerarcrrrseraeessenresses s s banesssrases seesorssnssausnensrsressersses 160
Jenks, Briann M. (..ot 72,73, 82, 83, 86, 87, 88, 94, 108, 129, 160
KaUufman, IHAE .ooeeivree et e e iiee e teeeeete e etreeesesssaeeenss s snasaeeseeaneassasseasaseeassanssnnassseseasonan 44, 49
Kelly, SUsan B. ..ot e e e st rae s eenna 114,127, 168, 170
KOSKELA, GIINA. ..o vieeieiie et cettee et ee e e e e e rsare e e e esnna s sanesseansreeaassaasnnsasesannsesnsrnaranses 44, 46, 49
Langbehn, JEITY M. oottt et e e e e e a e 16
L0858, LAWTETICE W .. iiiieerreiirsinmneressninsressnresescanessseees snresnsssrnssvsunsensesssssernsnnasssrervansseessornnsnnesassonsse 194
LAbbey, Carl Ru. et et s e et nn e e s e e 39, 47,51
LUNA, INEI ottt e ettt s e s e bt s e e es s s tecensseessaesssssees e sbaannssaecesaneen 36, 37, 38
Lym, ROANEY Girreeerieeiiieire et ceree e sier et ssae csaesn e e e evaseasaasenvanes 6,9,12,14,33,197, 199
Mace, R WA ..o cere e raeeaare e e e s aenraae caneeene 78,79,92,109,110, 177
MACNEIL, DUALEY .ottt sttt a st et e r et st a e s ee s esaesseeabessmasenens 38
Mallory-Smith, Carol A....c.oociiiiicciieteeee v 53,111,112, 113, 162, 165, 166

201



MannIng, GIANE.......ooooviiieiitii et e er et e e esae s e ssase s sesreastsesseesseesssessssreensessaneeas 55

Markle, Denise M. ..ooccvivreioiniiicereeicre e 72,73, 82, 83, 86, 87, 88, 94, 108, 129
Mayo, CHIISEOPHET Ml ..ottt st s s s s bess e e et e beeseeesessesnesssssneans 160
MCEKay, KENt...oioiieiiieiier et ceea e Sttt cns e eae st eaeseeae e s eneentaennnes 72,73, 83, 86, 108
McReynolds, RODErt B. ..ottt e ers s eb et en e e enr e 46
MIiller, TIMORY W ettt re s e e a e e s eae s s et eentesmeesentessaenes 39,47, 51
Morishita, Don W. ..o e 84, 95,106,122, 130, 132, 134, 144
.............................................................................................. 145, 147, 150, 152, 154, 157, 159, 194
MUTAOCK, HOIIY ettt rree e ae et sa s e se s e br s b e ae e sanbassrnseabesssbsssins 109
IMUTPRY, CRTIS 1ttt ettt e e n e esa e e s sesbassasssa e eesnetassnesssanssesesseassesensans 114, 127
NOTITIS, RODEIT Fo oottt ettt e eeaae e e sts s e eaat e s sams s s et sastneesesentmsaseneensnsasaan 60
Peachey, R EAWAI .ooveiviiiiieiece ettt st s eeir e ae s e e e e e 45, 49, 53
Prather, TIMOHY S. .o ettt rect e eae et ce s st e s aae et s s se e st e e ssesseranesnsensanan 194
RaAINDOI, CUMLIS covveviieiiiie ittt e sae e et ee s e ssassrecanassbesssasrssessessesenssensesnnes 96, 98, 178, 180
Rauch, Traci A. coovveeeeeee e 62, 101, 103, 124, 136, 138, 140, 182, 185, 186, 187, 189
Reed, JANICE .oovioiieeeeeeiee et ectee et e e st s e enser e eesenne s arneneane 63, 65, 105, 141, 143
RODEITS, DIESITEE .veeiiieieiireieee e eeee et trra e ee st cste e seesns e snebesssasm s e assesesssesteensssennnnssenesssnseesseesnten 38
RONCOTONI, JONI ...etiiiiiiiiiiiieicce ettt ee st e rae e e e e mee s eersteeseesseearaasseeeesssessesnsnsesnnasenansseessrnnsnsnseen 60
SAIISDUIY, S.E. . et c et s et se e nae s st e e b e e as v s a et anaa e saeesrae s e s e e raeeen 84
Scheenstra, EAWard J. ...ttt et sn et e et era s 74, 148
SChIEsS, BIANAEN Loooioi oot e te e cve st e s e e e sitsesats e e estaassstesnenrmnsaesssssernesasnns 125
Sebastian, James R. ... e 17,19, 21, 23, 25,27, 29
Shin, SANATA L..ooveeivieii et etbe et ens e et et snermseesesessarsseseeasssesrassnen 2,3,4,5
Smeal, Daniel ... ..o e e e s e e ne e s aa e e senn e rans 59, 75,76, 77
Stahlman, PhILLIP W oottt ettt et s e st s e 81, 93
SWENISEIL, JEITY 1uvieeeieiieieiiteniieeereesr et ee st e e e st st esaeeesaestesanese e beaaneeessasesesaranesesnsesensnenee 61, 62,63, 65
W, JASOM. ittt e ettt s e e sete s e st e e seean s e e raneenaan s raeesasnesse b b s aasennssanar s s bansnrneanesetnesnasrasrren 110
Thill, Donald C. 2, 3, 4, 5, 61, 62, 63, 65, 66, 69, 71, 89, 91, 96, 98, 101, 103, 105, 116, 118, 120,
...... 124, 125, 136, 138, 140, 144, 143, 171, 174, 175, 176, 178, 180, 182, 185, 186, 187, 189, 194
Toker, JOMI Dot v et e e ese s rs e s s e snaerentrans 34,74, 148
UUMEAa, K6 cooieeieeierieeiiiie e teeeette e e ereeesesne e s eensreae s ssteeensesrennssaeeessssraseasnessasenesssanen 36,37, 38
WEST, MAtTREW Joooieiriiiieeee ettt e et et ee et e e e e e e e e srnnseesennnasensaseeansenaan 144, 145
WESHEA, PRITID . coviieeiiee ettt ettt e et s e e eene 121, 191
WHITSOIL, TOM Dottt e s e e e s bt e e st e e e s e ennmses e nanenasesensanneas 16, 31, 32
Wille, Michael J............... 84,95, 1006, 122, 130, 132, 134, 144, 145, 147, 150, 152, 154, 157, 159
WITHAIT, R ottt e e e s re st e esaesbeesaae s aeesseassmeessaeessasesenesnsseannsasensaans 45
Willoughby, Gary P. .....ccoveiririniceceiieeneneceesieieeeeneeens 72,73, 82, 83, 86, 87, 88,94, 108, 129
Yenish, JOSEPR P. oo e 34,74, 148,192
Zollinger, RIChAId K. ....oiuiiiiiiiicie et ettt st et esren e te s 41,43, 149
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Amaranth, Palmer (Amaranthus palmeri STWats.) ..coccoioviviieiieeeeeceeeeeeceeeee e 36, 38, 39, 81
Amaranth, Powell (Admaranthus powellii SWatS.) .ccooveevivrericeiiciiieee e, 47,51, 53
Barley, foxtail (Hordeum JUDGIUIT LL.) ..o eseeeee et svs s e e st eeeeneson e 16
Barley, volunteer (Hordeum vulgare L.} ...c.cooveeiiivrieeiiceeeeeveceeeeeie e 66, 182, 185, 189
Barnyardgrass (Echinochloa crus-galli (1.} BEAUV.) wcovvvveiiciiece e 49, 84, 160
Bedstraw, catchweed (Galium aparine L.) ......ccvvvvvrneiveeciniineeeren, 138, 141, 178, 180, 194
Bindweed, field (Convolvidus Grvensis 1) e ecee e et eraee s esvae e 101
Buttercress, western [Cardamine occidentalis (Watts) Howell] oo, 194
BIUEETASS (POG SPP.} ceveteoiiianieceitite ettt rrte sttt eae st et s st e satessa e st et b e ene s et e s s e raerantsane s 49
Bluegrass, annual (Poa aunua L.} ...t sicece et se s eannae e sanasnie s enans 112, 113
Bluegrass, bulbous (Poa bulbosa L.} ..ottt 4,62, 194
Blueweed, common (Echium vulgare L.} ..ot 194
Brome, downy (Bromus fectorum L) ...covevveecnnenen. 34,62,93, 168, 178, 180, 182, 185, 189, 192
Brome, field (Bromus arvensis L.} ..ottt e 176
Brome, smooth (Bromus inermis LEYSS.) .o iecencreenessereeesasescsnesraeseesnassnissssssensnssnees 4,33
Buckwheat, wild (Polygonum convolvulus L.} .cooocvvevcriconcciiiececincan 73, 86, 88,108, 129, 160
Bursage, skeletonleaf (Ambrosia tomentosa NUtL.} ..c..coeceiiiiiiiinicniininnencienceecete e 194
Buttercup, seaside (Ranunculus cymbralaria PUrsh) ......c.ccccoiievicnniieciinerieesonccveeneeeens 194
Campion, rose (Lychnis coronaria (L.) DESI.) cocoiiiiiiiniiiiiiiiiiie e cevc e 194
Canarygrass, reed (Phalaris arundinacea 1.} .c...c.oociioivemiiiinmiiiicincienceeie s 194
Canola, volunteer (Brassic@ RAPUS L.} ..cccerveeeieiiieerereses ettt et ses s et esneaee 98
Chamomile, mayweed (Anthemis coOtula 1.} oo 61, 66, 171
Chickweed, common [Stellaria media (L.) VIIL] oo 39,47, 49, 51
Clover (Trifolium arvense L.} oottt s nr st as s teas e asonsae s 49
Cockle, white (Lynchnis alba MILL) oottt cbee e 138
Comfrey, common (Symphytum Officingle L.) ..o 194
Crabgrass [Digitaria sanguinalis (L.) SCOP.] oot rr e e ceeesres e eeere e 49
Daisy, oxeye (Chrysanthemum leucanthemum L.} ....cccoccovviiniiiniiiiciricnit e 23,110
Dandelion (Taraxacum officinale Weber in WIZZEIS) .ocoociviiirrrreieeniceieece e ecneeenas 44, 49, 149
Dandelion, false (HypochQeris FAdiCQIQ) ......ccoummiiiiiecoeirecoceneircctini ettt et vece e s 44
Dock, cutly (Rumex crispus L.} oot e 46, 194
Dogfennel [Eupatorium capillifolium (Lam.) Small] ... 46
Fescue, rattail [Vulpia myuros (L.) KiC.GIMEL] oottt 194
Fiddleneck, coast (dmsinckia intermedia Fisch. & MEY.) .ccciiiimiiiiiiiiiieiciecee e 194
Filaree, redstem [Erodium cicutarium (L.) LHer. eX At} .oooooiiiiniccice e 121
Fireweed, ladysthumb (Epilobium angustifolium L.} ..o 46
Foxtail, green [Setaria viridis (L.) BEAUV.] ccvoiiricieennicereneecereerveennens 80, 83, 84, 149, 150, 160
Foxtail, yellow (Setaria glauca (L.) BEauv.) .cocvevevvcivvenccecinecnrenees 73, 83, 108, 129, 149, 160
Goatgrass, jointed (degilops cylindrica HOS) .ceevvviiviiiccciiinincciiiccccsne. 164, 191, 194
GOoldenrod (SOIAAZO SPP.} wovireeeeir ettt ee st et sa e s e b s an e s e s en b 6
Grass, pink (Dianthus armeria L) ..o eereee et en s ecenee e s r e s s ene e nne s 194
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Grass, rabbitfoot (Polypogon mMONSPEIIENSIS) .....c.coeceeecreerereeeeeeecrrireseeseeeieeresessisssressesnressnens L 94
Groundcherry, Wright’s (Physalis WFIGRIL) ......ooeeveeveeieeeereeeeeeeeieeeeeeeeeeere e eeee s e 30, 37
Groundsel, corimon (Serecio Vilgaris L.) ........iiiisiiisimssssississsivaessssesssosionss3 9y &5 51
Hellebore, false (Veratrum parviflorum MiChX) .....c.oooeevcoeeieceeeeecceceeeceie e n e 194

EHenbane, black (HyoReyamies TaRer I oo niosis s yiamss 194
Henbit (Lamium amplexicQule L.) .........cuieeieeieeeeeeeereeeeeeeeeeeee e 39,47, 49, 51, 141
Horseweed [Conyza canadensis (L.) CTONQ.] .ivvvevueeereeserieieeeceeraeeiesesieesceseeeaseseeesseneenseesessnssneas 194
KEnapweed. spotted (Contaureamaciloss LAY aisssmvosisovisis st s st 197
KNOtWeed (POLYZONUIM SPP.) wvevvereeerereereentieesieeesaasaensessesaeseessssessesessesessessessessesssesseessssssensessssosssnes 46
Knigtwesd, prostrate (Polvdonion dyichlare L) . .iuisvasivimanismissssiriosissiniisis, 39,47, 51
Kochia [Kochia scoparia (L.) Schrad.] .....cccoeevvivenveiniinannnnn. 73, 81, 82, 86, 87, 95, 106, 108, 109,
.............................................................................................. 127, 130, 147, 150, 152, 154, 157, 160
Lambsquarters, common (Chenopodium album L.) ........ 39,46, 47, 51, 59, 66, 74,75, 76,77, 79,

.82, 84, 88, 95, 96, 106, 130, 138, 140, 141, 147, 149 150, 152, 154, 157, 160
Lambsquarters narrowleaf (Chenpod:um desteeatiim ANEIS.) cavvvsnmsisvaisraision 36, 37
Lentil, volunteer (Lens culinaris MEdiK.) ......cccovuveerueciueeeecieeisesiseeseseesssesssssesesssssssssesssssesessensee L 71
Lettace, prickly (Lactiol Sorrioll L) vanssnnsvsssisamammninaiiismmimiies 171,175
Licorice, wild [Glycyrrhiza lepidota (Nutt.) Pursh] .........cccoceveevinincenreniensiresssssenesnanes wib
Loosestrife, purple (Lythrum SQlic@ria L.) .......cocoouiieeieieesiiceeeecieeeieeee et esae s 194 199
Mallowr, commmon (Malva neglectas WallY) .mnainnamsamamssivmsssimvsnsssi 84,94, 149
Milkweed, common (ASclepias SYFIACA L.) ...cuevvveeeeeveeciiriiesieesesisessssiseseeesaessssesessssesssesessssessaens 6
Milkvoreed, showy (Asclepias speciosa TOIT)) visnnmsinmimisimivripimissmimmiasasmsiaimisms 194

Mullein; common (Ferbaseunm thapsus L.} cuvssoasssswrmsssssnspsassisimsssssssosssssisssinsisia L
Mustard, VOIUNEEET (BFASSICA SPP-) +eeveererrererrrerersseessessesssersessasstessessessesseesasessnsessesasessssessssessssasaes L 19
Mhistard, yellow {Bressiei egmpestris L) cvimswasinusisasmsisisisssssimissasisissd Sy 0

Nightshade (SOlanuIm SPP.) ..coverirriieieerirerertee et se s sese s eeesra s et e s bt e s saeeneas 49,53
Nightshade, black (Solanwm nigrum L. .ceissssmsisisvsneisisessaisisrissiiem 59, 75,76, 77
Nightshade, eastern black (Solanum ptycanthum Dun.) .........cccoceeeercesceeresviescmieenieeseescssennnnn. 149
Nightshade, hairy (Solanum sarrachoides SENAMET) .........coccevereeceiescerieieeeee e 84, 152
Nutsedge, purple (Cyperis FORIREIS L) «ununimasimnnmimassammmsamsssmisss st 36, 37
Oat, wild (Avena fatua L.) .......cccccvvvruennee. 66, 69, 71, 88,96, 114, 122, 124, 125, 132, 134, 136,
...................................................... 138, 140, 143, 144, 145, 148, 166, 176, 178, 180, 182, 185, 189
Oraeh, arden LATIDIPEHOPIEETIS Lo snacmsumionsusiss s s oo o s e s s s A psns 194
Parsley, f00l's (Aethusa CYRAPIUN L) c...ooueeueerieeieecieeeieeerieieeeeeeseeeeesaessse s nnaeeassessaeesansaesneeenes 194
Perinycress, field (Thlaspl arvenise L.) qc..caninnaminnnasaiisaasiavmsssasissaeis 141
Pepperweed, perennial (Lepidium latifolium L.) ..........ccooovmimiiiniiiiiicine i 25
Pigvreet] CAMEVETIIIS SDD. ) oo o s e i SR A e s e asse 46, 49
Pigweed, prostrate (dmaranthus blitoides SWats.) .......cccoevceuereiceincarcecenns 36,59, 75,76,77,78
Pigweed, redroot (4dmaranthus retroﬂexus | ) R E———— 59, 73,75, 76, 717, 80, 81, 82, 84, 86,

88, 108, 149, 150, 152, 154, 157, 160
Plgweed tumble (Amaranzkus afbus L ) ................................................................................ 36, 37
Pineappleweed [Matricaria matricarioides (Less.) C.L. POTtEr] ....cccovivereireeneciienicnecneens 49, 189
PHCKIPPEAE (ODIIEIID SIII.) wsssesvssvmsscussavsssossasssioss sastomissssiessss eosssesnsnssns missnesansesasss samsbissssbosssasonsuss 21
Putslane. common (Porgilaca oleraced L.) i cuansieson-snsmsiinisisimssismisirsmiimiianaD
Purslane, horse (Trianthema portulacastrum L.) .............ccvveenvecvuriesuesinssssesssniessessseesaens 37, 194
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Quackgrass [Elytrigia repens (L) NeVSKI] oot 103, 194

Rabbitbrush, Douglas [Chrysothamus viscidflorus (Hook.) Wuth.] ..o, 31
Rabbitbrush, gray [Chrysothamus nauseosus (Pallas) Britt.] ......oocoooviioiioiiii e 31
Ragweed, common (Ambrosia artemisiifelia L) .....ccoovceoiiniiomeniiiccecee e e 6
Ragwort, tansy (Senecio jacobaea L.} .......cccvvirricciineeiaeene e cieeesesse e en s 194
Rose, wild (Rosa woodsii LINALY ..o a e 33
Rush, toad (Juncus bBuforninus L.} ..o e 103
RYE (SeCale care@le L) oottt ettt ettt ne 163
Rye, feral (Secale cereale L.} it eecitrae s 170, 178, 180, 191
Rye, medusahead [Taeniatherum asperum (Simonkai) Nevski] ..oooovvviveiiieiecciininiieieeceee e 4
Ryegrass, Italian (Lolium multiflorum Lam.)} .....ccovveerivoeseeeeiiieeeeeeee e 165, 166, 187
Sagebrush, big (Artemisia tridentate NULL) ...cocoveveeeriieeeieerceei et ecre et cnaeert e eceeseeeeeeaseeanseenean 31
Sagebrush, sand (Artemisia filifolid TOIT.) vcvereniiiciererireenirssesesssasnss e srasssersaesnessesnesssasaens 21
Sagebrush, silver (4drtemesia €ana PUISH) ...ooccooiiciniiiiiice et ae e 31
Shepherdspurse [Capsella bursa-pastoris (L.) Medik.] ..o.coovoniviiiinincciiiiniens 39, 46,47, 49, 51
Skeletonweed, rush (Chondrilla juncea L.} .....cooicvciiiiicciiiicniiiienei et 194
Smartweed, pale (Polygonum lapathifolium L.} ..ol 39,47, 51
Snakeweed, broom [Guiterrezia sarothrae (Pursh) Britt. & Rusby] ovovovvrciiiiiiiiceeenee 19
Snowberry, western (Symphoricarpos occidentalis HOOK.) ...ooiioiviiniiiiiiniiiiiciceen e, 33
Sotrel, red (Rumex acetosella L) ..ottt 194
Sowthistle (Sonchus 01eraceiis L.} ot 49
Speedwell, corn (Veronica arvensis 1.} .ot ce et ce e e nane s enneans 194
Speedwell, Persian (Veronica persic@ POIT.) ....cocvecriiriiniiicienesceneinecceneen e et cecnnesceeens 194
Speedwell, water (Veronica anagallis-aquatica L.} c...coociveenicveiiiininniiree e 194
Spurge, leafy (Fuphorbia esula 1) ......ooovcviieeimirieiiiecccecceeececcte e 9,12, 14, 33, 197
Spurge, myrtle (Euphorbia myrsinites L.} ....ccoooriiiiiiiii e 194
Spurge, toothed (Euphorbia dentate MICHX.) .c.ccccrmiiiiiiiiiiiiiccecrete e cr v 160
Starthistle, yellow (Centaurea solstitialis L.) .cooooccecvviiniiiiniiircoecneccrenances 2,3,5, 34,194
Sugarbeet, volunteer (Beta vilgaris L.} ..ot 95
Sumpweed, poverty (Jva axillaris PUXSR) .....cooovciiiiiiiiiiiec et sse s eenane 194
Tansymustard, pinnate [Descurainia pinnata (Walt) Britt.] ..o 175
Tarragon, wild (Artemisia dracunculies 1) ..ot 19
Tarweed, fiddleneck (Amsinckia lycopsoides LeNIMLY ..c.oovoeiiiiivenie et 61
Thistle, Canada [Cirsium arvenses (L.) SCOP.] vttt tee s 197
Thistle, Russian (Salsola iberica Sennen & Pau) .c...oocoeeivevimneinecnevenecreeeeerereens 59, 75,76, 194
Thistle, Scotch (Onopordum acanthium L.} ..ot et 27,194
Toadflax, yellow (Linaria vildgaris MIIL) ..ottt 29
Ventenata [Ventenata dubia (Leers) Cross & DUr] ... 194
Vervain, hairy (FVerbena Stricta VENL) ....c.cciiiciciiiiiciisicis ittt essaas s saeens 6
VEICH (VECIA SPP.} eeeereeeeieetieitceceet ettt ittt sae s et a s a s sa e sananean 49
Vetch, slender (Vicia tetrasperma L.) ... ccnenne 194
Violet, marsh (Viola palustris L.} oottt se e eas e et 194
Wheat, volunteer (Triticum aestivum L.) ccovvevviciniicnnnnennns 89,91, 92,93, 96, 98, 103, 105, 106
WHILOW (SQIIX SPP.) ereeetieiceaeeitie et rr e ee ettt et et e ne bt e e e baae st e e e e m et smeearbmeaesneesnsssennssann 33
Windgrass, interrupted [Apera interrupta (L.) BEauv.] ...oococciieiiieeiieneeincr e 174,189, 194
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Wintercress, bitter (Barbarea vilgaris R. BL) su.crusomssmsosisssssmnsssmsusssansesssrssssmmmassssmsensassassss 194

Wormwaood, annudl (driemisia anid L.} sivnssainimiimimmiiniinsismismmiininrismss 194
Wormwood, biennial (Artemisia biennis Willd.) .....c.cocceemeireniniieneinnieiieieecaesee s esenessaenens 82
Yellowcress, western [Rorippa curvisiliqua (HOOK) BESSEY] ...c.eveerieriiiiieieiieceireee e 194
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Alfalfa (Medicago sAtiva L) .c.ccoviiieeiieioeeesee e ettt 59, 60
Barley, spring (Hordeum vulgare L).....cccocvuvvvecnnncccnnns 114, 116, 118, 120, 121, 122, 124, 125
Bean, dry (Phaseolus vilgaris L.} cc.ccoiiiieiiiiiiiiiiei et cr e e e 82, 83, 84
Bean, snap (Phaseolus Vulgaris 1) cc...cccovviririiiieereesiecee st cesse s sies e se e 45,53
Beet, red or table (Betfa vidgaris L. ). vsrn e ens s 51,53
Bluegrass, Kentucky (Poa prafensis L.) ottt 61, 62, 63,65
Broccoli (Brassica 0leraced L) .c....ivciiciiiiiicicintieest vttt an et 53,55
Brome, meadow (Bromus BIEDEFSIEINIT) ...cuvueeeereeveceeereiecieeeaeesiitesteeeesaseeeessese s eeseseeessssisssessssns 32
Cabbage (Brassica 0lerACea L.)........ccuivvereniccciniiireciaessscseessesiases s tassaasnesss s esaesssesesseteesennas 53
Canola, spring [Brassica napus (1) KOCh] cc.oocoveiiiiiiiniiinciiervciecienee e 66, 69,71,72
Cantaloupe (Cucurmiis MeElo L) .occoovvevoiiiieiiiecriiee et e sne e 36,37, 38, 60
Carrot [Daucus carota (L.) SPP. SAIVUS]. oot er et ens et eaeaenans 53,55
Cauliflower (Brassica olerace@ 1) c...coooiiirieeiieiier it treesrnaee e aa e s eveeesasneeseaenaeeases 53
Chickpea (Cicer arietinum L.} ...cc.coooicceiiiriiiieie e ieetc et e st en 73,74
Corn, field (Zea mays L.} .ottt 75,76,77,78,79, 80, 81
Corn, SWEEL (ZE0 FIAYS L) woniieveieeiieieeer ettt ettt ea e et e b tn et e h e st a s ans e 53
Cucumber (Cucumiis SATIVUS L. )ueoiivccieiiiiecenrienieoreeienconaesirinesaestessesssasesossesneessasssessanssases 46, 53
Durum (Triticum Gurim DESE) ....oovcv e cccvecrevrte e seste s e e saee s sreesneseseessseansasnsnnns 87, 88
FalloW oottt 89,91, 92, 93, 94, 95, 96, 98, 101, 103, 105, 106
Fescue, sheep [Festuca ovina (L.) var rydbergii St. YVes] ... 32
Lentil (Lens ctedinaris MEAIK.) c.ocoi ittt et et eae et e e st e s mesnesseseeanesareensns 108
Lettuce (Lactuea SAHVA L) coccverieiineieececeeecteerertr s cetae st asts s e e s e e s anasensassnesennens 55, 60
Mustard, yellow (Brassica hirta MOENCH) .....ccvvieriiiriiieieieeecieeierrve s vese e e sesevaen e 69,71
Needlegrass, green (Stipa viridula TTIN).ooooiooieiriieecrte et ev et sane s 32
NOD-CIOPIANG L..oiiiii ettt e e et e 33,34
Onion, Yellow (AUIum CePA L) oottt ettt ser et st ene e 55
Orchardgrass (Dactylis glomerata L.} ..ot ccsne st sane s 32
PASTUIC .ot stese et eb et nes st sssesas e rae et sennsrenes 2,3,4,5,6,9,12,14, 16,109, 110
Pea, field (Pisum SQrivim L.} ..ottt 86
Pea, green (Pisum SAIIVUI L) oottt te et ettt be st an e 39
Peppermint (Mentha piperita L) oottt sn s 75
Potato (Solanum tuberoSum 1.) .o oottt seeans 41,43
RANGEIANd ....ooviiiirii ettt e e 17,19, 21,23, 25,27,29,31, 32
Raspberry, red (Rubus idaeus L)oottt 44
Ryegrass, perennial (Lolium perenne L.)......ccovwvioviiciiicniiiriicccnieene e seeeon e enaas 112, 113
Spinach (Spinacia olerace@ L.)......cccccocoviveiiiiiivoiiiiiciiiii s 47,55
Squash (Cucurbita maxima DUCH.) ..c.c.oiiiiiiiiiiiiciecinrne e 46
SrawberTy (FFAZAITA SPP.) covererrerereeentereeeteenaentereseauestesttsies et esestat et e sasreseraestaseeaeasenenseseasenerens 49
Sugarbeet (Beta vilgaris L) c..comvvinnceniiceieecireemcie e 150, 152, 154, 157, 159
Sunflower (Helianthiis GRatiids L) oo eciieciaeieneeeeecectinececescen st as s eaesnesssasesssesnessseransasans 160
Tomato (Lycopersicon esculentm ML) ... s sreccecncesae e 55,59
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Triticale (X Tritocsecale WItINACK) «.oovivverioveieiiieee ettt eae et aee e 162

Watermelon [Citrullus lanatus (Thunb.) Matsum. Et Nakai].......cccoevieeeiiiccriiecciec e 38
Wheat, spring (7#iticum aestivient L.) cc...occcoevvvncnvninirenneennncenn. 125,127,129, 130,132, 134, 136,
et teereereeeteeissessreeaneesatesesteitanstbneattinteaesneiaaeseenensananans 138, 140, 141, 143, 144, 145, 147, 148, 149
Wheat, winter (Zriticum aestivim L.} ....ccovevenrvvveennnnn.. 162, 163, 164, 165, 166, 168, 170, 171, 174,
.............................................................. 175,176, 177, 178, 180, 182, 185, 186, 187, 189, 191, 192
Wheatgrass, bluebunch [Agypyron spicatum (Pursh) Schribn. & Smith].......ccocovvenniiiiiiiiin 3
Wheatgrass, hybrid [Elyvtigia repens L. Nevski x Pseudoroegneria spicata (Pursh) A.Love]......16
Wheatgrass, Jose tall (TAMopyrum PORIICUIIY .....ovvevvevereceiirreiee e ciesteceeneenseeseessaesnasnsansssaesnseeas 16
Wheatgrass, Pryor slender (Elymus trachycaulus Spp. trGCRY) ......cccuvceeeverreniieiieinirievesreeee e 16
Wheatgrass, western (Pascopyrum STILAIT) .....ccccooiiiieeririeeieie ettt neee vt aeee e ennee e 32
Wildrye, Prairieland altai [Leymus angustus (Trin.) Piger].....oooiiiniiiiieiii e 16
Wildrye, Russian [ Psathyrostachys juncea (Fisch.) Nevski]....oooveiiveinniieciencreerececcnecreeens 32
Wildrye, Shoshone beardless (Leymus triticoides (Buckl) Pger......ccccccvviniinicncccnicnnennncee 16
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2,4-D (Several)..cococvevevevmeeriennenns 3,4,5,9,12, 14,17, 19,21, 23, 25, 29, 31, 34, 61, 88, 89, 94, 98,
....................... 105, 106, 109, 110, 121, 125, 127, 130,138, 140, 141, 147, 148, 164, 175, 177,197
2,4-DB (Butoxone, BUTVaC,0therS) ..vi e erieerie e ereieeeseseiicecreeeraesisesas e eeaneeesaes oo eeaeeeneesvaeeen 74
AE FIB0060 ... oo itiitieie e eeesseeieesae s aesesae e esaas e esestsressessasms s seesassasssceseesssensssanessastsaneens st eetaernas 166
ABE FLI5008 ... oottt cte e ees et e eaesate st e e st ass e et s estassseseessesseasseessesnesanen et s aeaseesnsensossensesaeens 166
AE FLTOT892 .ottt et ettt st esae s m e s asaeeas e nt e sesee sate s ansseseeresenseenneesseantessanesaneannseanna 166
Acetochlor (Harness, Surpass, TopnotCh)....cceecieoiieicniiiie ettt e 77,78, 80
Acifluorfen (BIazer, STAS) ...ooviiiiei ittt ettt e e e b e st es st s ras e e e sneeas 39
Alachlor (Lasso, Micro Tech, Partiier) ...occo it cee et eae e 39, 84
Atrazine (AAtrex, Cheat Stop, Others). ..o erverreerecrareenece s eaeenan 75, 76,78, 80, 81
Azafenidin (MIEStONE) ...c.vevevvrivrrrrreerceveneesie e rcecree e 33,38, 44,45,47,49, 51, 55,113, 160
BAS 620 (EQUINOX) «vevrrerreriernceeneeeestseieeeiesaeseecersseeesvmensasssaesestrassassensastasesssesseasesssnsssesansennessereas 53
BAS 654 ..ot e e e eh et e s et eatn et e b et s een s e e et b e tetann e e netssataressereanninn 2
BAS605 oottt ettt et e s e e e et e R e rae e be st e s eese s oAt eas e et e e nseansenbeereeateteeeresane 55
BAS-662 (DISHINCE) 1ovveierreriiecieeciitieeeisssestseriesaesaasssaeasassessserseasesasnsesssaassssessarsseasssesstenessseresssnsenes 53
BAY MKH 6561 (OLYIMPUS) .eovviiiieciiiiieiiecierrenaieecietvesesensevesasseenens 38,53, 168,174,177,192
BAY MKH 6562 (see flucarbazone-sodium)

Bensulfuron (LONAAX) ..oooiiri oottt et e sa e ceecassae e sn e s s sa s ot stsa st e ne b e e e e ens 53
Bensulide (Prefar) ..o ivieereiirecee et crat st re st e et bt s be e e e et snt e e ene e ennera s s b e s anaean 37
Bentazon (BaSAZTAN) ....ciiiviret e trten e ere e eresree et eterne sres s et anns e enneeenee s 39, 82, 83, 86, 94
Bromacil (HIYVATY ..ottt cecerte st s ecar et e cacensaesasas et st e smeeesbasentenenesbasanssee s 33,34
Bromoxynil (Broclean, Bromil, Buctril, MOXY) .cceovvierinriinininenicceeens 59, 87, 88, 94, 120, 125,
.............................................................................................. 129,134, 140, 141, 143,148, 175, 187
Bromooxynil + MCPA (Bison, Bronate).........ccecocevueirennenes 88,94, 129, 134, 141, 143, 175, 187
Carfentrazone (Affinity, Aim) ....coooeivvveernecennn 41,87, 88,105,121, 127, 130, 132, 138, 141, 147
CGA-BE2O22 .ottt et et e e a2 e et e ee st s e e et e smese e aentesbasaesssesbe s b eesesseabe et beeseetsenneeeeenee 38
Chlorflurenol (Curbiset, MaINTAIN) .cccovcvuirerriricirenieeiterteier et sraresessessaessteseserasseasseseesessneonens 29
Chlorsulfuron (Glean, Telar). ..ot 33,34,72, 166, 187
Chlorsulfuron + metsulfiron (FIMESSE) .c.iivueeiioiiiiireeereeiaiecierereeisreessecessranesesessreeasssneneeans 72, 166
Clethodim (Prism, SeleCt).....covviiiiniiicrrit et n e 59, 89, 92, 93, 96, 98
Clodinafop (Discover, Conduct) ......cccrviiermiecrerineiicrnnnne e 88, 124, 125, 129, 132, 136, 138,
............................................................................................. 143,144, 145,174, 176,177,182, 187
Clomazone (COMMAN) ........coirrieiieirinrreioriineeneare e eiareessresrseessne e ermcasasteseescestaiesmnessssssane 39,113
Clopyralid (Stinger, Reclaim) ..o 23,34, 51, 55, 60, 88, 94, 109, 110, 150, 152
Clopyralid + MCPA (Curtail M) ..ottt v 88
Clopyralid + 2,4-D (Curtail) .....ccoooirieiiiniiiiceee ettt ens e s 94, 109
Cloransulam (FIrst R} ...coverieiieoiireieiinir et eer ettt ser e e e e s 39, 47,51,74
Cycloate (RO-NEEL) ..ottt et e 47,51, 154
DPX TOAOO....c.oovivieceeteeeeeiraeeeeieantsa e ssse e seaesneastastans e sesesssste sasassassansseassstseanssennsannaanassssesnansesssensen 75
Desmedipham (BetaneX)......cooccocerreeririniiennoscccnicnes e srae s eceeaasassecnnas 51, 150, 152, 154, 157
Desmedipham + phenmedipham (Betamix) .......cccovriiviiioniniiciniiienncienerreeceseseeene 152,157



.......................................................................................... 94, 98, 106, 109, 130, 140, 147, 148, 175
Dicamba + atrazine (Marskman, Sterling PIUS) .......ocoovioieeioeeeeeecereee e eeeeeiene et ee e e ae e ene 75
Dicama + 2,4-D (Brash, Weedmaster) ..o ittt eaeeens et e s e e can o 109
Dichlobenil (Casaron)........coeveveceevriennnns e ereeseteaeheaet R bt eR e e s ha st b s e s et s rasses s ensenennenetetanaa 44
DACIOTOP (HOCIOM) .neiiviiieei ettt et eeebs e 124, 138, 182, 187
DHfenzoquat (AVENZE) ... cvvueerieiiiiivrrireteseesseresessesaressassrenseesrassessseesseressnnees 124,134, 136, 138, 182
DIFTUEENZOPYT oottt et e s s st ranaes e anersaseetssssensenannsean 2,32,34,75
Diflufenzopyr + dicamba (DISHICT) ...coveerinriiirieiierrceieie ettt st stes s sases e sseansese s eeneennans 75
Dimethenamid (Frontier, SAN 582) ..cccvevieimviceriirnineeeeereene 37,39,44,47,49, 51,77, 84, 154
DIEQUAL (VATIOUS ) +eeveecreerreeerseetesssiansaereasaesevssesesassesbeaesaenseasaessansessentaassessssessrassssnsssensensnsssassnanss 41,43
DithiopYT (DIMIENSION) .. .ccciiriririiieireesiienie s tectectsrareersesiasnes it eeeenesaseantosiesiassaessessessesssesnsssssaneeraessess 38
DIPXROAAT ..ot eere s ereeceesseseesseasssesessnesseasessssssessasetasssseantesesessasasssssssseraserssessersnmstans 34
Diuron (KarmeX, DITEX) c.eovieeeeeereeiceieeiere et rtasccetesaeenesseeseeessesasssaensenie 33,34,62,98,113
Endothall (DSMA, OhETS) c..cciiiiiieiieie ettt ettt s s et e s ea e e a s s eennenn 41
EPTC (EPLAIN) cnitiiiirie et e ettt st e e e e sabeeseeeassee 2 seesssaastaasasemaaanssaeasssassaesaesseesssnsasrssansesanennes 84
N T OO OO OSSP URROURUUTO 43
ETK2303 (see glyphosate) (ENZame) ......coccveineiioeermieiinrceinneeree e ceeneesessmeinne 79,91, 92,103
ETK2350 (see glyphosate) (Engame) ..ottt ettt et 91
Ethalfluralin (Sonalan, Curbit)......ccoeeveenirrieeierieeieencereceecrensnee e eene s 39, 46, 73, 84, 86, 108
Ethofumesate (INOTTrOn SC) v eee e 47,49, 51,150, 152, 154, 157
Ethofumesate + desmedipham + phenmedipham (Progress)...ccovveeveeicevccccecvenns 150, 152, 154, 157
F-8426 (see carfentrazone)

Fenoxaprop (Bugle, Option II, Puma, Whip) ....ccoocecenrnee. 88,114, 116, 118, 120, 124, 125, 129,
...................................................... 132, 134, 136, 138, 140, 143, 144, 145, 148,174, 176, 177, 182
Fluamide [fluth1iamide] (AXIOM).....ccvvmruerreeniriririeriteereerieettanetsseensaeeasaeaaneesseesresassessnssessressseessmmnees 49
Flucarbazone-sodium (EVETest) .....ccvvevvirroecceenernenecceneeeenees 53, 88,124,129, 132, 136, 144, 145,
.............................................................................................. 162,174,176,177,182, 187, 189,192
Flufenacet (AXIOM) . ...ovoviiiirereieneriir s 38, 39, 46, 62,74, 76, 78, 80, 162, 166, 187, 192
Flufenacet + 1S0Xaflutole (EPIC) ...t 76, 78, 80
Flufenacet + metribuzin (AXIOI) c...ceecrevvrieiiieerieeeetrseererne b siesasessessenssassesssseesersessessseaen 166, 187
FIUfEnPYT-ELIYT .ottt e sae et sh e saaa s e b 53
Flumetsulam (Pythom)......ooooieireccierre e reene e ree e 36, 39,47, 51, 82
Flumetsulam + metolachlor (Broadstrike + Dual) .....ooovivviivioiiiniccreccieee e cserne e 82
Flumiclorac (RESOUICE) .....ccuiiiciieirreee ittt esmesea e nasnanen 39, 47, 51,55
Flumioxazin (Sumisoya, Valor)) .....cccovcemmenceceneenne. 37, 39, 45, 46, 49, 53, 73, 83, 86, 108, 149
FIuroXypyr (Starane).........ccooeeeeverrereeunrenrensnrsennenecenens 17,23,29,31, 55,81, 86,87,94, 111, 121,
.............................................................................. 127,130, 134, 138, 141, 143, 147, 150, 175, 177
Fluroxypyr + picloram (PIENUIN) ...covioiiiiiiiiceiiiiiaccceineeiesicsrcs e e seesss saeesnnenes 17,31
Fluroxypyr + MCPA (Starane + SWOrd).....cccoueviionviriviiiiiieiiicirceeetesnnn et 141
Fluroxypyr + 2,4-D (Starane + Salvo) .ccovoeeiiiiniiciciiiiinince e 124, 130, 141, 171
Fluthiacet-methyl (Action, APPeal)....ccccoiviiiiiiiiiinicicicei e 53
Fomesafen (Reflex, FIEXSIAI) .. occooiiiiiireieertetrecr s siessscttencsen s e s enan e 47,51, 83
Glufosinate (Liberty, FInale) ..o 41, 66, 78, 94, 98, 154, 157
Glyphosate (Roundup, Engame, Glyphos, others).......ccoooueeeee. 9, 14, 16, 25, 66,77, 79, 80, 89, 91,
........................................................ 92,93, 94, 96, 98, 103, 105, 106, 140, 148, 149, 150, 154, 159
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Glyphosate + dicamba (Fallow MaSIEI)c...coiiiiieiiiieiceiece et n st esta e et erea s 98

Glyphosate + 2,4-D (Landmaster) ..o eeeoiiiiirecerecieeie e crreee e e et eeeeeeraeesan e 91,98, 101
GXAATT ettt et e e et a s e e a e b e et oA 2 en s e e st et s e en et en et e e st et e eneeeeereenne 41
X 5500 ettt et ettt ettt b e san e e ane et e are e eneeaneaantasanteesateeeraaerteeaes 41
G085 ettt ettt st ke et e n et e b e e e e an e eR e £ b eabe s e s an b et ereeanbenserneessann e e etsenes 41
Halosulfuron (PEITIIt) ..ottt ettt e e s sttt eaecane s e rnens 36, 46
Imazamethabenz (Assert).......cocevvveeennnn.. 88,114,124, 132, 134, 136, 138, 144, 145, 174, 176, 182
Imazamox (Raptor, Odessey)....ccecevrerierinrervicnnecrreircenene 39, 59, 66, 82, 83, 84, 86, 95, 163, 164,
.............................................................................. 165, 170, 178, 180, 182, 186, 187, 189, 191, 192
Imazapic (Cadre, Contend, Platean) .........ccccovvvriiennnnccccnenn. 3,4,9,12, 14, 23, 53, 63, 101, 197
IMAZAPYE (ATSENALY coeeieiiiiieececee ettt r e et ebm e es e rae et e srn e b e s e s e nae e s reenennanasan 33, 101
Imazapyr + diuron (SANATAY ....c.eciiriiiiere ittt sae e e e s ae s e e s ae e 33
IMazethapyr (PUISUIT)....ooiiricreiieienee ettt et sas e estee e st esess e bee s sasaeneas 59,74, 95, 108
ISOXADEN (GAIIEIV) oottt e e e e b e s ne e s sbeesssesmnssseasensneesenens 38, 39,44, 49
Isoxaflutole (Balance) .....oovoveeereeeceee e 47,51,73,74,76, 78,79, 80
LaCtOFEN (CODTAY .eeeeveeeiiiiee ettt ta et n s et e eea e e eae e can e e e e e s s enea e snaeeentean 39
LANUTOT (LLOTOX) trreeviettenieieeniee e et trert et eenseaee s er e ss e s e s et e emeesee s eneesaesaasbenstenbesabessensssasnennenasanness 41
MCPA (several) .c...cccoeee.. 87, 88,94, 120, 129, 130, 134, 138, 141, 143, 147, 148,175, 177, 187
MCPB (Thistrol, Can-TTIOI) oot eseres et ssenee e s erressrva s e e naeseeesanesearsneanansanns 108
Metolachlor (DUal).....cccoiiiiiiiiitcc et 44,77, 78, 80, 82
Metolachlor + atrazine (Bicep, BiCep LIE) .vvcvrrrriviriereevcrereceeeerenetene st ee e re s ee s 78, 80
Metribuzin (LeX0ne, SENCOI) ...cueiivirrrecrieenerseriresrasreeseessensncnnans 39,74, 76, 78,79, 80, 82, 108,
.............................................................................................. 162, 166, 168, 174, 175, 182, 187, 192
Metsulfuron (Ally, ESCOIt)..uviiveiviririeirriccricreracreecsinene 23,25,27,31,72, 109, 110, 166, 171

MKH 6561 (see BAY MKH 6561)
MKH 6562 (see flucarbazone-sodium)

IMON T8IE et sre et et ese st s e et et se e s st e e et vaseab et ententsaesnessentenneoreetesaesserenasennesns 96
INB3OO0Z7 ..ot ereereese et te e e sreess st ee st etess st s saea e s sananes s e sasesessansessereeronsaneeeeaaneseneanennsasensonsen 5
INB30A08 ... eteteer ettt et sttt sre s e st et erenee s he et vt et et e es et et e et et aenrsaen e neeanennernans 5
NB 30409 ...ttt ettt ettt et eear et ekt es e bt b e stk e b e s e ekt a et e et et b e tnates 5
NB3OAT0 .ottt sttt a e b e s sas s es e sase et et e st e a s et e st et e sa e e e enararentesaranes 5
Napropamide (Devrinol) ..ot 39, 44, 49
NICOSUITUTON (ACCEIIE) ... iieeerieceevee it eceerieert et erraese et e te st s e sate s aeeaeemseee s st aneessaeenrrenneeserasens 78, 80
Nicosulfuron + rimsulfuron + atrazine (Basis GOId) ...cccoovvriiieiimicie s 78, 80
Norflurazon (Zorial Rapid 80, SOLICAM) ..o.coeriiiieiriceceir et 113
OXYIIUOTIEN {GOBL) oottt ettt ettt eb s e neene s inene et eesnaen 49, 62
Paraquat (Gramoxone, CYCIOME) .....coeiiriiriniireei ettt 41, 98, 105
Pendimethalin (Pendulum, Prowl, others) ...cccoocoveeeeeenne. 39,62, 73,74, 83, 84, 86, 108, 160, 187
Phenmedipham (Betanal, Spin-aid) ......cooecceeieeinnccecmnecrecncr e 47,51, 150, 152, 154, 157
Picloram (Tordon 22K, others) ......cccceccevueennins 3,4,9,12,14,17, 19,21, 23, 29, 34, 109, 110, 197
Picloram + flUroXypyr (PLEMUIT ceovveeeieeriiircocrieeneeeneseeesseectsseseesmessesaeeossenssneessasseessossesrsesnses 17,31
Picloram + 2,4-D (Grazon P+D, 0thers) ..ot e 17,19, 21, 29, 109
Primisulfuron (BEACOII) .c...ooiiomiiiiieieeir et st aa e 25,27
Procarbazone-soditim (INAY oottt sae st ee e st s 182, 189
Prometryn (CAPATOL) .ooviiieieiccciiierceere et cre e st saae s eamena e e s ear s e saae e esas et anena e 55
Pronamide (KeTb).....io it st b e e e e e 39



Prosirl RO EPBAK) < uvsummsssasasmssssmssssassivimeivin s i o s sl 25,27,61,72, 175,187

Prosulfuron + primsulfuron (EXCEEA) ..........coeeririririeieeeeieieieiere et esssaeaestesese st eae e 27
PIraron APNTaININY b s R R 47, 51
Pyribenzoxium... %
Pyrthiobac- sodium (Staple) ....................... R R S S s s S eSS 38 39 46 47 55
Pyridate (Tough, Lentagran).. .. wiiasnismimmsnismsssssimsmiisssisissismssiis 73,74,75, 94
Quinclorac (Facet, Paramount) ..........ccceeecuieeieeineeieeeeeeeeeereceaeeseereeeeeneseaas 2,6,9,14,32, 34,55
Quizalofop (ASSUTe J) -.ocuiisncisasisaisasissnssessissss 66, 73, 74, 82, 86, 89, 91, 92, 93, 96, 98, 108, 160
T S O T (NN o nmmonsvsmmsuims v smcmmms s oo o R A A AR S SRS 36, 78, 80
Rimstilfiron - thifensul eon (Basis) sttt e tmsa s s serrrsss s 78, 80
Sm BLBG s csomssmrivicusissanvsiomimn s o e oS R OO A R RN B SV S S RS S S 55
S-dimethenamid (INA) ..ccecieeeierieeecceeeceeriecrre e eeeaesseessee e aesseseesseersseessesssessesansenssrssensessesesanses 46, 53
Sethoxydim (Poast, Poast Plus, Prestige) ........ccccccoceeiiieucnne 53, 59, 66, 82, 83, 86, 89, 92, 93, 96
SIMAZINE (PTINCEP) ... verertererereiieresesieeeseeiesasaesessesestessessessessesesesassasasssessasnsssesssssesssansessasesensessssssens 49
S-metolachlor (Dual II Magnum) ........ccceeeeeeeereerereenseesereesnsseseeseesnsossossessesssssses 37,39,47, 51,55
Sulfentrazone (Authority, Spartan)................ 46,47, 49, 51, 73, 74, 82, 83, 86, 105, 108, 113, 160
SUIfOMELUTON (OUST) ..uveveereeeeereeeerieeeersesseeseeseeseesaessseesseessessesseseeesseerssesteseesnseanmesaesensessnsssnssenns 34
Sulfosate (TOnChIOW) v vgnmununmamm e T R R 2, 89,91, 106
Sulfosulfuron (Maverick, Maverisk Pro, Oumder) ............................................ 162, 168, 174, 175,

A ...182, 185, 187, 189, 191, 192
Tebuth;uron (Graslan Splke) 33 61

TS AR BT o10 7T N O s s s USSR SR 44
ThIAINRIIIAE v s s s o s S ST TS s s s o 78, 79, 80
Thiafluamide + MEIDUZIN ......ccvrceerieerererersrncrareessseessnnsseerssssssassssasessssassasssssessonseessssssssnasssasanss 78, 80
Thiafhianide <+ MEEn FalTEIhe. i s s s s s e 78,79
ThiaZop Y (VISOTE comummammmmmssommsaoanessmsesesssosasscommsensmssssosmsmeslossasssanses 38, 44,47, 49, 51
Thifensulforon (PITMACIE) .isismmamamimsmimnumiisims 36, 38, 78, 80, 87, 88, 94, 129, 134,
...................................................................................... 140, 141, 143, 147, 148, 171, 175, 177, 187
Thifensulfuron + tribenuron (Harmony EXtra) ......ccccceevvveervcvuenrannns 87,94, 134, 140, 143, 171, 175
Tralkoxydim (Achieve). .. 88, 114, 122, 124, 125, 129, 132, 134, 136, 138,
...................................................................... 140, 143, 144, 145, 162, 166, 174, 176, 177, 182, 187
THAIlALE (FAI=Z0) ..ecveieitiieeeieerericriene ettt s ae e s st es s st et e saeesaeen e bbsaneseneeraeaas 185
TS OO CAIDRE . cvvsviacsmssams sy o s s s ik 25,27,72,109, 175, 187
Triasulfuron + dicamba (RAVE) .........cocurueeeeriirieiieiieniereirieesieree e sesseesesssesse e e ssessessennes 27, 12,175
Tribenuron (EXPress) .......coccoeeveecenene 61, 87, 88,94, 130, 134, 140, 141, 143, 147, 148, 171, 175
Triclopyr (GArIOn, RRPISANY oomuansnssimssinnsons srieie o ss a4 oo A A IS S TS 31
Trifluralin (Treflan, Tri-4, Trilin, Others) .......ccoccerveeeeeeeceeceee e 39, 66, 73, 82, 108
Trithisaliueon (DBBERE) i aviivssiieiisiisesassvsmisssinsossovisosis 51, 150, 152,154
Trinexapac-ethyl (PTImMO MaxX) ....coeeeererririiceciiis st seess e tn st sensreaeas 65,112
T 74
I BRI 0 ootk e s L5555 A B S A5 B RS SRSOG T 125
WELIRES ... cornenvomvmsisimimsiin A SRRl e o S NSRS A5 A S A RS e e A AR B AR SRR 125
TN DO csisuvuicsintuntn o eosoasme oo i i A A B R R A T STl 53
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Product (Manufacturer)
Accent Gold (DuPont)

Axiom (Bayer)
Axiom AT (Bayer)
Backdraft (BASF)
Basis (DuPont)

Basis Gold (DuPont)
Bicep Il MAGNUM (Syngenta )
Bicep MAGNUM TR (Syngenta)

HERBICIDE PREMIXES

Ingredients

6.5% nicosulfuron {Accent), 6.5% rimsulfuron, 19.1% flumetsulam (Python),
and 51.7% clopyralid (Stinger)

54.4% flufenacet and 13.6% metribuzin (Sencor)

19.6% flufenacet, 4.9% metribuzin (Sencor) and 50.5% atrazine

0.25 Ib tmazaquin (Scepter) and 1.25 1b glyphosate (Roundup) per gal.

50% rirosulfuron and 25% thifensulfuron (Pinnacle)

1.34% rimsulfuron, 1.34% nicosulfuron (Accent), and 87% atrazine

3.1 Ib atrazine and 2.4 Ib S-metolachlor (Dual Il MAGNUM ) per gal.

2.0 1b atrazine, 2.5 b S-metolachlor (Dual MAGNUM) and 0.09 Ib

flumetsulam (Python) per gal.

Bicep Lite I MAGNUM (Syngenta ) 2.67 Ib atrazine and 3.33 Ib S-metolachlor (Dual I MAGNUM ) per gal.

Bison (Agriliance )
Boundary (Syngenta }

Broadstrike + Treflan (Dow)

Bronate (Aventis)
Brozine (Platte Chemical)

Buctril + Atrazine (Aventis)
Bullet (Monsanto)

Canopy 75DF (DuPont)
Canopy XL (DuPont)
Canvas (DuPont)

Celebrity Plus (BASE)
Command Xtra (FMC)

Commence EC (Dow, FMC)
Conclude B & G (BASE)

Crossbow (Dow AgroSciences)
Curtail (Dow AgroSciences)
Degree Xtra (Monsanto)
Distinct (BASF)

Dormain (Bayer)

DoublePlay (Syngenta)

Epic (Bayer)

Exceed (Syngenta )

Extreme (BASF)

Fallow Master BS (Monsanto)
Field Master (Monsanto)

Finesse (DuPont)

2 Ib bromoxynil (Moxy) and 2 Ib MCPA per gal.

6.3 1b S-metolachlor (Dual MAGNUM) and 1.52 1b metribuzin {Sencor) per
gal.

0.25 Ib flumetsulam (Broadstrike, Python} and 3.4 Ib trifluralin per gal.

2 Ib bromoxynil (Buctril) and 2 1b MCPA per gal.
1 Ib bromoxynil (Broclean) and 2 1b atrazine per gal.

1 Ib bromoxynil (Buctril) and 2 b atrazine per gal.

2.5 1b microencapsulated alachlor (Micro-Tech) and 1.5 1b atrazine per gal.
64% metribuzin (Lexone) and 11% chlorimuron (Classic)

46.9% sulfentrazone (Authority) and 2.4% chlorimuron (Classic)

37.5% thifensulfuron & 18.8% tribenuron (Harmony Extra) and 15%
metsulfuron (Ally)
10.6 % nicosulfuron (Accent), 46.6 % sodium salt of dicamba (Banvel SGF)

and 18.1% diflufenzopyr (ingredient of Distinct)

4 1b sulfentrazone (Authority) per gal. and 3 1b clomazone (Command) per
gal. co-pack

3 1b trifluralin (Treflan) and 2.25 1b clomazone (Command) per gal.

2.7 1b bentazon plus 1.3 Ib acifluorfen (Storm) per gal. and 1.5 1b sethoxydim
(Poast) per gal. co-pack

2 ib 2,4-D and 1 b triclopyr (Remedy) per gal.

2 1b 2,4-D and 0.38 1b clopyralid (Stinger) per gal.

2.7 1b microencapsulated acetolchlor (Degree) and 1.34 b atrazine per gal.
20% diflufenzopyr and 50% dicamba {Banvel SGF)

24% flufenacet and 36% metribuzin (Sencor);

1.4 Ib acetochlor (Surpass) and 5.6 Ib EPTC (Eradicane) per gal.

48% flufenacet {Axiom) and 10% isoxaflutole (Balance)

28.5% primisulfuron (Beacon) and 28.5% prosulfuron (Peak)

0.17 Ib imazethapyr {(Pursuit) and 2 Ib glyphosate (Roundup) per gal.

2.2 1b glyphosate (Roundup) and 0.4 1b dicamba (Clarity) per gal.

0.75 Ib glyphosate (Roundup), 2 Ib acetochlor (Harness), and 1.5 1b atrazine
per gal.

62.5% chlorsulfuron (Glean) and 12.5% metsulfuron (Ally)
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Freedom (Monsanto)

FulTime (Dow AgroSciences )
Fusion (Syngenta)

Galaxy (BASF)

Gauntlet (FMC)

Grazon P&D (Dow AgroSciences)
Guardsman {(BASF)

Harmony Extra (DuPont)
Harness Xitra (Monsanto)
Harness Xtra 5.6L. (Monsanto)
Hornet 85.6 (Dow AgroSciences)
Hornet 78.5 WDG (Dow AgroSci)
Laddok S-12

Landmaster BW (Monsanto)
Larniat (Monsanto)

Leadoff (DuPont)

Liberty ATZ (Aventis}

Lightning (BASF)

Marksman (BASF)

Moxy + Atrazine (Agriliance)
NorthStar (Syngenta )

Pursuit Plus (BASE)
Ramrod/Atrazine F (Monsanto)
Rave (Syngenta )

ReadyMaster ATZ (Monsanto)
Rezult B&G (BASF)

Sahara (BASF)

Scepter OT (BASF)

Shotgun (United Agri Products)
Spirit (Syngenta)

Squadron (BASE)

Steadfast (DuPont)

Starane Plus Salvo (UAP)
Starane Plus Sword (UAP)
Stellar (Valent)

Steel (BASF)

Storm (BASF)

Synchrony STS (DuPont)

Tordon RTU (Dow AgroSciences)
Tri-Scept (BASF)

Weedmaster (BASF)

2.67 Ib alachlor (Lasso EC) and 0.33 1b trifluralin per gal.

2.4 Ib microencapsulated acetochlor (TopNotch) and 1.6 Ib atrazine per gal.
2 1b fluazifop (Fusilade) and 0.66 Ib fenoxaprop (Option II) per gal.

3 b bentazor (Basagran) and 0.67 Ib acifluorfen (Blazer) per gal.

75 % sulfentrazone (Authority) and 84% cloransulam (FirstRate) co-pack
2 b 2,4-D and 0.54 1b picloram (Tordon) per gal.

2.3 1b dirnethenamid (Frontier) and 2.7 Ib atrazine per gal.

50% thifensulfuron (Harmony) and 25% tribenuron (Express)

4.3 Ib acetochlor (Harness) and 1.7 Ib atrazine per gal.

3.1 b acetochlor (Harness) and 2.5 Ib atrazine per gal.

23.1 % flumetsulam (Python) and 62.5 % clopyralid (Stinger)

18.5 % flumetsulam (Python) and 60.0 % clopyralid (Stinger)

2.5 Ib bentazon (Basagran) and 2.5 Ib atrazine per gal.

1.2 Ib glyphosate (Roundup) and 1.5 Ib ae 2,4-D amine per gal.

2.5 1b alachlor (Lasso) and 1.5 Ib atrazine per gal.

2.3 1b dimethaenamid (Frontier) and 2.7 Ib atrazine per gal.

3.34 1b atrazine and 1.0 Ib glufosinate (Liberty) per gal.

52.5% imazethapyr (Pursuit) and 17.5% imazapyr (Contain)

1.1 1b potassium salt of dicamba and 2.1 Ib atrazine per gal.

1 1b bromoxynil (Moxy) and 2 Ib atrazine per gal.

7.5% primisulfuron (Beacon) and 36.3% dicamba(Banvel)

2.7 Ib pendimethalin (Prowl) and 0.2 1b imazethapyr (Pursuit) per gal.
3 Ib propachlor (Ramrod) and 1 1b atrazine per gal.

8.8% triasulfuron {Amber) and 50% dicamba (Banvel)

2.0 Ib glyphosate and 2.0 1b atrazine per gal.

4 1b bentazon (Basagran) per gal. and 1 1b sethoxydim (Poast Plus) per gal.
co-packl delivery system

7.8% imazapyr{Arsenal} and 62.2% diuron (Karmex)

0.5 Ib imazaquin {Scepter) and 2.0 b acifluorfen (Blazer) per gal.

2.25 Ib atrazine and 1 1b iso-octyl ester of 2,4-D per gal.

42 8% primisulfuron (Beacon) and 14.2% prosulfuron (Peak)

2 1b pendimethalin (Prowl) and 0.33 1b imazaquin (Scepter) per gal.
50% nicosulfuron (Accent) and 25% rimsulfuron (ingredient of Basis and
Basis Gold)

0.75 b fluroxypyr (Starane) and 3 1b 2,4-D (Salvo) per gal.

0.71 1b fluroxypyr (Starane) and 2.84 1b MCPA (Sword) per gal.

2.4 1b lactofen (Cobra) and 0.7 1b flumiclorac (Resource) per gal.

0.17 1b imazaquin {Scepter), 0.17 1b imazethapyr (Pursuit), and 2.25 b
pendimethalin (Prowl) per gal.

2.67 Ib bentazon (Basagran) and 1.33 Ib acifluorfen {Blazer) per gal.
32% chlorimuron {Classic) and 10% thifensulfuron (Pinnacle)

3% acid equivalent picloram (Tordon) and 11.2%, 2,4-D ae per gal.
2.57 Ib trifluralin (Treflan) and 0.43 1b imazaquin (Scepter) per gal.
1.0 Ib ae dicamba and 2.87 1b ae 2,4-D amine
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