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WEEDS OF RANGE AND FOREST

Chairperson: Steve Dewey
Utah State University
Logan, Utah



Silky crazvweed control during various growth stages. K. C. McDaniel, C. R. Hart and J. D. Graham. Silky crazyweed
is of major economic importance in northeastern New Mexico because it causes locoism to cattle grazing the plant.
Research to compare various herbicides applied during the vegetative, bloom and post flowering growth stages was
repeated at three rangeland locations in Colfax Co. between 1992 to 1995. Plots were 30 by 30 fi. with two
replications in a randomized complete block. Herbicides were broadcast with a CO,, pressurized hand-held sprayer
(10 fi. swath) delivering 21 gpa at 60 psi. Blue grama was the dominant grass and soil texture was a silty clay loam
at all locations. Plant mortality was estimated by two or three observers by visually comparing plant reduction on
treated plots to adjacent untreated plots in September 1995,

Picloram applied alone or in combination with 2,4-D or dicamba provided more consistent control of silky crazyweed
during all growth stages compared to other herbicides. Metsulfuron, dicamba, clopyralid and higher rates of 2,4-D in
general were more efficacious when applied during the bloom stage than during the vegetative or post flower stages.
(Department of Animal and Range Sciences, New Mexico State University, Las Cruces, NM 88003).

Table. Silky crazyweed control by herbicides during various growth stages. N = 4 trials during each growth stage.

Silkv crazvweed control

Early Postflower
Vegetative Bloom and fruiting
oz/A %
Metsulfuron 1875 78 93 89
Metsulfuron 375 74 98 97
Metsulfuron + 2,4-D 1875 + 1.0 88 99 89
Ib/A

Picloram 0.25 85 95 9l
Picloram 0.375 100 99 9]
Picloram + 2,4-D 0.47 95 99 86
Picloram + 2,4-D 0.625 92 98 99
Dicamba 0.5 47 9] 77
Dicamba + picloram 0.25 + 0.125 75 85 90
Dicamba + 2,4-D 0.25 + 1.0 57 83 74
Clopyralid 0.125 74 95 96
Clopyralid + 2,4-D 0.125 + 1.0 86 58 -

Clopyralid + triclopyr 0.125 + 0.125 61 96 70
Clopyralid + dicamba 0.125 + 0.125 92 98 -

Triclopyr 0.25 58 86 45
2,4-D 1.0 4] 30 16
2,4-D 2.0 25 96 44
2,4-D 4.0 58 90 47




CONTROL OF RIDDELL GROUNDSEL WITH VARIOUS HERBICIDES AT TWO GROWTH STAGES.
James W. Freeburn, Thomas D. Whitson, Larry E. Bennett, University Extension Agent, Professor, Research Associate,
University of Wyoming, Laramie, WY 82071

Abstract. Riddell groundsel (Senecio riddelli) is a poisonous weed found in rangeland in southeastern Wyoming.
Alkaloids present in Riddell groundsel prevent liver cells from replacing themselves, therefore a very thin animal or
eventual death is the result of animals consuming it. [t commonly grows on very sandy to sandy loam sites.

Two experiments were established near Glendo, Wyoming to evaluate the effects of various herbicide treatments on
Riddell groundsel when applied in the vegetative and bloom growth stages. The first experiment was mitiated 27 May
1994 when plants were in the vegetative stage and 26 July 1994 when plants were in the bloom stage. Plots were 10 by
27 feet arranged in a randomized complete block design with four replications. Herbicides were broadcast with a CO?
pressurized hand-held sprayer delivering 30 gpa at 45 psi. Temperatures on 27 May 1994 were: air 81F, soil surface
86F, | inch 84F, 2 inches 76F and 4 inches 74F, with 70% relative humidity and calm winds. Temperatures on 26 July
were: air 82F, soil surface 8 1F, [ inch 83F, 2 inches 80F, 4 inches 75F with 43% relative humidity and no wind.

Treatments providing greater than 90% control in the vegetative stage included: clopyralid +2,4-D at 0.19 + 1.0 Ib.
and 0.38 +2.01b., clopyralid at 0.38 Ib.; dicamba + picloram at 0.5 + 0.13 Ib. and 0.5 + 0.25 and picloram at 0.25 and
0.5 1b. Treatments providing greater than 90% control in the bloom stage were: clopyralid + 2,4-D at 0.28 + 1.5 and
038+2.01b.,2,4-D (LVE) at 1.0 Ib. and picloram at 0.5 Ib/A. Treatments providing greater than 94% control at both
growth stages were clopyralid + 2,4-D at 0.38 + 2.0 Ib. and picloram at 0.5 Ib/A. (Agric. Exp. Sta., Laramie, WY
82071 SR1703).

Table 1. Control of Riddell groundsel with various herbicides.

Control
Treatment Rate Vegetative stage Bloom stage
Lb/A e ecaeecaeamaaas O mmmm e e e
Clopyralid + 2,4-D + X-77 1.19 + 0.25% viv 92 86
Clopyralid + 2,4-D + X-77 1.78 + 0.25% viv 81 98
Clopyralid + 2,4-D + X-77 238 +0.25%viv 98 94
Clopyralid + X-77 0.19 + 0.25% viv 84 78
Clopyralid -- X-77 0.38 +0.25% viv 100 88
Dicamba + 2,4-D + X-77" 0.5+ 1.0 +0.25% viv 58 69
2,4-DLVE 1.0 86 91
2,4-D LVE 2.0 76 78
Dicamba + metsulfuron + X-77 0.5+ 0.4 + 0.25% v/v 68 43
Metsulfuron + X-77 0.4+ 0.25% v/v 86 75
Metsulfuron + X-77 0.8 +025%v/v 49 86
Dicamba + picloram + X-77 0.5+0.125 +0.25% v/v 92 66
Dicamba + picloram + X-77 0.5+0.25+0.25% viv 93 82
Dicamba + X-77 0.5 +0.25%viv 30 0
Picloram + X-77 0.25 + 0.25% v/v 96 73
Picloram + X-77 0.5+0.25%viv 100 99
Untreated check .- 0 0
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- i Sebastlan J.R. and K.G. Beck An experlment was
established near Boulder, CO to evaluate diffuse knapweed (CENDE) control with
metsulfuron, metsulfuron tank mixes, picloram, guinclorac, 2,4-D, or dicamba.
The experiment was designed as a randomized complete block with four
replications.

Herbicides were applied when diffuse knapweed was rosette to early bolt on June
12, 1995. All treatments were applied with a CO,-pressurized backpack sprayer
using 11004LP flat fan nozzles at 50 gal/a, 20 psi. Other application
information is presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations compared to non-treated control plots were taken in
September 1995. Metsulfurcon alone controlled 26 to 51% of CENDE, while
metsul furon tank mixed with dicamba and 2,4-D controlled approximately 90% of
CENDE (Table 2). Dicamba (0.25 lb/ai) and quinclorac (1.0 1b/a1) controlled
about 74% of CENDE while picloram (0.25 1lb/ai) controlled 97%., Rt

Baseline CENDE density and canopy cover and collective grass canopy cover were
taken before the initial application and these data will be collected each
successive fall for the duratlon of the study. Indicated cover and density
values are means from five 0.1 m? quadrats per replication (20 total guadrats
per treatment) taken approximately 90 days after treatment (DAT). CENDE
density and cover dramatically decreased, while grass cover significantly
increased as CENDE control increased. This reflects the release of grass from
CENDE competition. (Weed Research Laboratory, Colorado State University, Fort
Collins, CO 80523).

Paple 1, Application data for diffuse knapweed control with metsulfuron,
metsulfuron tank mixes, picloram, quinclorac, 2,4-D, or dicamba.

Application date June 12, 1995

Application time 10:00 AM

Air temperature, F 65

Cloud cover, % 15

Relative humidity, $% 40

Wind speed, mph 0

Application date species growth stage height

(in.})
June 12, 1995 CENDE 1lst year rosette 0 to 1
2nd year early bolt 2 to 4

POAPR late boot 7 to 12
BROIN boot 7 to 15
FESSP vegetative 10 to 15
KOECR vegetative 3 to 6

Table 2. Diffuse knapweed control with metsulfuron, metsulfuron tank mixes,
picloram, gquinclorac, 2,4-D, or dicamba.

Herbicide® Rate Diffuse knapweed Grass
control Cover Density Cover
(oz ai/a) ———————— fmmmmm——— -=—= E R e §———=
metsulfuron 0.6 26 42 5 34
metsulfuron 1.2 51 16 2 37
metsulfuron 0.6
+ 2,4-D 16.0
+ dicamba 4.0 91 2 0 56
metsulfuron 1.2
+ 2,4-D 16.0
+ dicamba 4.0 89 4 1 55
2,4-D 16.0 68 14 1 42
dicamba 4.0 73 7 1 55
picloram 4.0 97 1 0 60
gquinclorac 16.0 75 11 2 37
check 0 35 4 25
LSD (0,05) 12 14 2 19

® gilicone surfactant (Sylgard) was added to all treatments at 0.5% v/v
except for quinclorac where methylated seed oil (Scoil) was added at
1 gquart per acre.

L



Salt cedar control by herbicide and mechanical methods. Kirk C. McDaniel, John Taylor and William G. Noffke. In
the Middle Rio Grande Valley of New Mexico, salt cedar forms large monotypic stands along the river and adjacent
flood plain. This is particularly true on the Bosque Del Apache National Wildlife Refuge (NWR) where large tracts
of homogeneous salt cedar vegetation have evolved within the past century [rom a once diverse mosaic of native
riparian vegetation.

The first aerial applications of imazapyr for salt cedar control were made on the Bosque Del Apache NWR in 1987
(130 ac) and 1988 (100 ac). These commercial sprays were highly successful in killing most of the 20 to 30 ft tall trees.
The woody debris was removed by burning 1 to 2 years after spraying. However, abundant salt cedar resprouts made
it necessary to root plow and rake the sprayed areas before native treés could be plarited. Today, the Bosque Del
Apache NWR relies mainly on root plowing and raking (piles are burned) to clear large salt cedar stands. Sparse stands
of salt cedar are either mechanically grubbed or hand sprayed with 1 1mazap\'r ( °/o so]umon) or a combination of
imazapyr + glyphosate (0.5 + 0.5% solution).

Because experience has shown that no single method of control will eliminate salt cedar, a study was initiated to
compare multiple combinations of treatments. After collecting pretreatment data to determine saltcedar density and
canopy cover, 5 study plots (270 ft by 1000 fr) were aerially sprayed on Aug. 30, 1994 with a fixed wing aircraft.
Imazapyr + glyphosate (0.5 + 0.5 Ib/ac) were mixed in a 7 gpa solution with 0.25% v/v surfactant and 0.25% v/v
Nalcotrol. Spraying was done between 7:00-8:30 am with airtemp. 62-72°F, humidity 92-60%, and wind speed less
than 2 mph. On five other study plots mature salt cedar (15 to 25 ft ht) were mechanically cleared between April to
May 1995 by root plowing, raking debris into piles, and burning the piles.

Table. Saltcedar density before treatment (August 1994) and the first growing season posttreatment (October 1995).
Data was collected from four belt transects (4 x 50 m) placed paraliel across each rep.

Salt cedar density Saltcedar canopy cover
Treatment Rep Pretrt Posttrt Pretrt Postrt
--------- plants/ha-------- %

Aerial application of 1 6738 10 66 0
imazapyr + glyphosate 2 6638 0 46 0
3 4325 0 48 0

4 4150 0 48 0

5 7850 0 54 0

Mechanical rootplow + ! 8963 7150 72 9.7
raking 2 6675 3500 46 6.7
3 5988 300 50 0.1

4 6463 750 55 2.6

5 13,388 600 77 0.1

Apparent mortality in spray plots was exceptionally high the first year as only two live plants were counted in treated
blocks. Root plowing + raking eliminated the aboveground portion of saltcedar but by October it was evident that
resprouting from roots was high. A second raking of mechanical plots was conducted in November 1995 but it will
not be known until next summer if saltcedar was further reduced. Followup treatments including planting of trees and
grasses are planned over the next 5 years. (Department of Animal and Range Sciences, New Mexico State University,
Las Cruces, NM 88003).



Fringed sagewort and bigelow sagebrush control with spring and fall herbicide applications. Kirk C. McDaniel. Fringed
sagewort (Artemisia frigida) and bigelow sagebrush (drtemisia bigelovi) are low growing native shrubs which grow in
association with principally herbaceous species on blue grama grasslands. Both shrubs are occasionally browsed by
livestock and wildlife but they are regarded as low seral species because they increase on disturbed or poorly managed
rangelands. Three studies were established in 1994 on the T-O Ranch located 18 miles east of Raton, NM to compare
various herbicides applied on two dates in spring and one date in fall. Plots were 30 by 30 {t with two replications in
a randomized complete block. Herbicides were broadcast with a CO, pressurized sprayer delivering 21 gpa at 60 psi
on Apri! 12, 1994 (AT 54°F, ST 48°F @ 6", RH 40%, wind SW 3-8 mph), May 19, 1934 (AT 65°F, ST 60°F @ 6",
RH 52%, wind SE 8-15 mph) and October 4, 1994 (AT 61°F, ST 63°F @ 6", RH 65%, wind SW 5-15 mph). Soil
was a silty clay loam and was moist to very moist during all applications.. Plants were. in the vegetative stage when
sprayed in spring and were in the late bloom to seed set stage in fall. Mortality was estimated by visually comparing
plant reduction in treated plots to adjacent untreated plots on September 12, 1995. - .

No herbicide provided consistent control of both shrubs across all three spray dates. Picloram alone at 0.375 Ib/A
provided 95% control in April but a lower percentage of the plants were killed after May and October spraying.
Metsulfuron, dicamba, clopyralid and 2,4-D controlled a higher percentage of fringed sagewort when applied in fall
compared to spring. The combination of clopyralid + triclopyr at 0.125 + 0.125 Ib applied in October provided 90%
or higher control of both bigelow sagebrush and fringed sagewort. (Department of Animal a.nd Range Sciences, New
Mexico State University, Las Cruces, NM  88003).

Table. Mortality of bigelow sagebrush and fringed sagewort following spring and fall herbicide applications.

Species and application date
Bigelow sagebrush Fringed sagewort
4-12-94  5-19-94 10-4-94 4-12-94 5-19-94 10-4-94

oz/A %
Metsulfuron ~.1875 25 20 18 48 58 50
Metsulfuron 375 0 60 2 0 75 85
Metsulfuron + 2,4-D 1875 + 1.0 15 7 37 50 40 60

Ib/A
Picloram 0.25 25 0 75 28 0 95
Picloram 0.375 95 10 23 95 22 73
Picloram + 2,4-D 0.47 35 10 63 35 27 77
Picloram + 2,4-D 0.625 50 3 83 38 30 87
Dicamba 0.5 12 3 17 12 7 35
Dicamba + picloram 0.25+0.125 12 3 63 12 7 77
Dicamba + 2,4-D 025+ 1.0 40 15 15 48 12 53
Clopyralid 0.125 70 0 80 85 5 90
Clopyralid + 2,4-D 0.125+ 1.0 70 0 - 80 0 -
Clopyralid + triclopyr 0.125 + 0.125 30 0 90 50 0 93
Triclopyr 0.25 - 17 0 23 20 0
2,.4-D 1.0 60 45 2 66 77 55
2,4-D 2.0 5 0 15 5 0 67
2,4-D 4.0 30 63 25 30 85 82




Leafy spurge control with glvphosate plus 2.4-D alternated with picloram or dicamba. Rodney G. Lym. Several long-
term management alternatives provide a choice of herbicides and duration of leafy spurge control. When leafy spurge
infests an area that can be treated annually then dicamba at 2 1b/A or picloram plus 2,4-D at 0.25 + 1 1b/A spring-
applied will provide 85% or better leafy spurge control after 3 to 5 years. However, when these herbicides are fall
applied, the picloram rate must be increased to 0.5 Ib/A with 2,4-D to provide similar leafy spurge control to the spring
treatment and is no longer cost-effective. Glyphosate applied with 2,4-D at 0.4 + 0.6 Ib/A in the fall provides 70 to
90% control but can cause severe grass injury. The purpose of this research was to evaluate glyphosate plus 2,4-D
applied in late-June annually or rotated with various auxin herbicides for leafy spurge control.

The initial experiments were established on June 21 and June 28, 1993 near Jamestown and Valley City, North Dakota,
respectively. Herbicides were applied using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. Leafy spurge was
in the late-flower to early seed-set growth stage at both locations. Retreatments for the second experiment were applied
in June 1994 and 1995 at both locations when leafy spurge was in the vegetative to flowering growth stage. The soil
at both locations was a loam with a 6.8 pH. The grass species present were generally bluegrass and brome with
occasional wheatgrass. Visual evaluations were based on percent stand reduction as compared to the control.

Glyphosate plus 2,4-D generally provided better long-term leafy spurge control then picloram plus 2,4-D after a single
application. Glyphosate plus 2,4-D at 0.4 + 0.6 1b/A averaged 90% leafy spurge control 3 months after treatment
(MAT) when applied alone or with the adjuvant X-77 (Table 1). Control with picloram or picloram plus 2,4-D averaged
over application rate was 78% at Valley City. Grass injury only averaged 12% with glyphosate plus 2,4-D and was
similar whether applied alone or with X-77. Leafy spurge control was similar when picloram was applied with
glyphosate plus 2,4-D compared to glyphosate plus 2,4-D applied alone. In general, glyphosate alone provided less leafy
spurge control then glyphosate plus 2,4-D.

Leafy spurge control with glyphosate plus 2,4-D still averaged 71% 12 MAT at Valley City and was much better then
either picloram plus 2,4-D treatment that only averaged 31% (Table 1). Control was similar with glyphosate whether
applied alone or with 2,4-D or picloram but grass injury tended to be higher with glyphosate plus X-77 compared to
glyphosate plus 2,4-D. Control gradually declined by 24 MAT. However, treatments that included glyphosate or
glyphosate plus 2,4-D averaged 58% control compared to only 6% with picloram or picloram plus 2,4-D.

Glyphosate plus 2,4-D generally provided similar initial leafy spurge control to picloram plus 2,4-D and dicamba in the
first months after application, but better long-term control 12 MAT in the first year of a rotational program (Table 2).
Grass injury averaged [15% with glyphosate plus 2,4-D at 0.4 + 0.6 Ib/A 3 MAT, but declined to near zero the second
year even when glyphosate plus 2,4-D was applied for 2 consecutive years. In general, leafy spurge control was similar
with glyphosate plus 2,4-D applied alone or with picloram. Control was similar regardless of treatment 15 months after
the first treatment (MAFT) (data not shown).

Control was better at Valley City than Jamestown 24 MAFT and averaged 76% and 47%, respectively, over all
treatments (Table 2) However, within a location control was similar regardless of treatment following the 1994
applications. The original 1993 treatments were reapplied in 1995 to the same plots. Control averaged 97% or higher
with all treatments at Valley City 27 MAFT but varied at Jamestown. The best treatments at Jamestown were picloram
plus 2,4-D or dicamba applied 3 yr in a row or following glyphosate plus 2,4-D plus picloram. Grass injury increased
when glyphosate was applied alone or with 2,4-D for the second or third time and averaged 6% and 17% at Jamestown
and Valley City, respectively.

A second series of experiments was established to further evaluate glyphosate plus 2,4-D alone at reduced application
rates or in rotation with auxin herbicides for leafy spurge control. The experiments were established at the Ekre
experiment station, and near Fort Ransom and Jamestown in 1995 The herbicides were applied as previously described
except the picloram plus 2,4-D and dicamba treatments were applied in mid-June durng the leafy spurge true-flower
growth stage and the glyphosate plus 2,4-D treatments in late June during seed-set. Thus, in the second set of
experiments both the auxin herbicides and the glyphosate plus 2,4-D treatments were applied at the optimum growth
stage for each treatment.

In general, control was less in 1995 than in previous years regardless of treatment (Tables 1,2, and 3). For instance,
control with glyphosate plus 2,4-D was 93% 3 MAT in 1993 averaged over all locations (Tables 1 and 2), but only 63%
in 1995 (Table 3). Control also was lower for the picloram plus 2,4-D and dicamba treatments which averaged 78%
in 1993, but only 49% in 1995. The reason for the reduced control may be due to air temperature at application. The
air temperature ranged from 72 to 83 during application in 1995 and quickly warmed to the upper 80s to 90s a few
hours after treatment. The warm conditions may have caused too rapid absorption of the herbicide and/or rapid death
to the phloem and xylem resulting in poor herbicide movement to the roots. This was evidenced by many plants that
had dead leav es and stems in the upper portions, but had green stems nearer the surface. New growth emerged from
the greem stems approximately 6 weeks after treatment. In the previous experiments the stem tissue had been killed
to the soil surface.



Glyphosate plus 2,4-D averaged 77% 3 MAT at Ekre and Fort Ransom which was better than the picloram plus 2,4-D
or dicamba treatments which only averaged 56%. However, glyphosate plus 2,4-D averaged only 48% at Jamestown
and was similar to picloram plus 2,4-D and dicamba. Glyphosate alone did not controt leafy spurge. Glyphosate plus
24D at 0.4 + 06 Ib/A and 0.3 +0.46 Ib/A provided similar leafy spurge control, but control declined with furthe.r.rate
reduction. Approximately 30% grass injury was observed with the glyphosate plus 2,4-D treatments at Ekre, but injury
was minimal to none at the other two locations. Brome grass was the grass species most frequently injured and
bluegrass was not injured from these treatments at any location.

Glyphosate plus 2,4-D should be used in a long-term leafy spurge management program. The treatment costs
approximately $4 to $5/A less then picloram plus 2,4-D at 0.25 + 1 [b/A, provides better control 12 MAT, and can be
used in areas with a high water table. The 15 to 20% grass injury is of minor concem especially if glyphosate plus
2,4-D is used as an initial treatment in a dense stand where grass production is already severely reduced.

Table 1. Glyphosate plus auxin herbicide combinations for leafy spurge control applied in late June 1993 at Valley
City, North Dakota.

3 MAT 12 MAT ISMAT 24 MAT

Grass Y Giass < T

Treatment Rate Control  injury Control injury Control  Control
Ib/A % et

Glyphosate+2,4-D*+X-77 0.4+0.6+0.5% 94 17 73 0 65 52
Glyphosate+2,4-Dpicloram+X-77 0.3+0.45+0.19+0.5% 89 7 7 0 79 50
Glyphosate+2,4-D"+picloram+X-77 0 4+0.6+0.25+0.5% 92 7 70 0 59 s1
Glyphosate+picloram+X-77 0.4+0.25+0.5% 79 9 77 0 63 56
Glyphosate+2,4-D" 0.4+0.6 88 10 74 0 75 60
Glyphosate+2,4-D° 0.3+0.45 89 10 66 0 69 52
Glyphosate+X-77 0.4+0.5% 70 20 83 15 73 67
Glyphosate 04 63 11 86 6 77 54
Glyphosate+X-77 0.3+0.5% 64 14 86 8 75 66
Picloram 0.25 63 4 20 0 13 3
Picloram+2,4-D 0.25+1 83 0 33 0 26 11
Picloram+2,4-D 0.5+1 87 3 41 0 3] 5
LSD (0.05) 12 6 22 10 27 22

“Months after treaiment.
*Commercial formulation Landmaster BW.

Table 2. Glyphosate plus 2,4-D treatments alternated with auxin herbicides over 3 years applied in late June at two locations in North Dakota.

1993 and 1995 1994 3 MAT 2 MAT'  24MAT  _ 27 MAT*

Grass Grass Grass

Treaunent Rate Treatment Rale Control injury Control injury  Control Control injury

— Ib/A —— — /A —  —— Yo
Jamestown —— _
Glyphosate+2,4-D*+X-77 0.4+0.6+0.5% Gly+2,4-D*+X-77 0.4+0.6+0.5% 88 18 47 0 48 57 13
Gly+2,4-D*+X-77 0.4+0.6+0.5% Picloram+2,4-D 0.25+1 90 12 59 0 54 58 3
Gly+2,4-D*+X-77 0.4+0.6+0.5% Dicamba+X-77 2+0.5% 94 1 68 0 53 55 i
Picloram+2,4-D 0.25+1 Picloram+2,4-D 0.25+1 60 0 23 0 27 73 0
Dicamba+X-77 2+0.5% Dicamba+X-77 24+0.3% 76 0 22 0 32 79 0
Glyphosate+2,4-DP+pic+X-17  0.4+0.6+0.25+0.5%  Gly+2,4-Dpic+X-77 0.410.6+0.25+05% 97 8 65 0 61 86 0
Glyphosate+2,4-DP+pic*+X-77 0.4+0.6+0.25+0.5%  Picloram+2,4-D 0.25+1 97 15 69 0 44 92 11
Gtyphosate+2,4-D+pic*+X-77 0.4+0.6+0.25+0.5%  Dicamba+X-77 2+0.5% 98 11 65 0 53 93 8
LSD (0.05) 13 7 18 NS 21 10
Valley City

Glyphosaic+2,4-D*+X-77 0.4+0.6+0.5% Gly+2,4-D*X-77 0.4+0.6+0.5% 94 16 88 0 67 98 16
Glyphosate+2,4-D*+X-77 0.4+0.6+0.5% Picloram+2,4-D 0.25+1 97 16 94 5 81 97 16
Glyphosatc+2,4-D*+X-77 0.4+0.6+0.5% Dicamba+X-77 2+0.5% 97 16 93 0 89 98 18
Picloram+2,4-D 023+1 Picloram+2,4-D 0.25+1 89 1 43 0 70 99 0
Dicamba+X-77 2+0.5% Dicamba+X-77 2+0.5% 80 3 30 0 71 97 0
Glyphosate+2,4-D*+pic*+X-77 0.4+0.6+0.25+0.5%  Gly+2,4-D®+pics+X-77 0.4+0.6+0.25+0.5% 98 11 91 0 8] 99 19
Glyphosate+2,4-DP+pic*+X-77 0.4+0.6+0.254+0.5%  Picloram+2,4-D 0.25+} 96 9 80 0 68 99 14
Glyphosate+2,4-DP+pic+X-77 0.440.6+0.25+05%  Dicambat+X-77 2+0.5% 93 12 86 0 84 99 17
LSD (0.05) 8 9 17 3 NS NS 9

*MAT = months after treaunent (only received the first treatent by this date); MAFT = months after first treatment (one and two annual retreatments had been
applied by 24 and 27 MATT, respectively.

*Glyphosate + 2,4-D was a commercial formulation - Landmaster BW.

Picloram.



Table 3. Leafy spurge control 3 months after treatment with herbicide treatments applied in just three locations in
North Dakota.

_ Ekre and Fu_Ransom Jamestown
Treaument Rate Control Grass injury® Control Grass injury
—167A = Yo
Glyphosate + 2,4-D° 04 +06 73 28 50 23
Glyphosate + 2,4-D° 0.4 +06 80 26 43 6
Glyphosate + 2,4-D° 0.4+ 06 77 31 52 1)
Picloram + 2,4-D 0.25+1 55 0 40 0
Dicamba 2 57 3 42 0
Picloram + 2,4-D 05+1 52 0 50 0
Glyphosate 0.4 9 Il 0 7
Glvphosate 0.4 8 8 5 1
Glyphosate + 2.4-D° 03 +046 70 19 43 8
Glyphosate + 2,4-D® 02+0.3 66 10 19 4
LSD (0.05) 13 12 27 - S5

Grass injury from the Ekre Jocation only, no grass injury was observed at Fi. Ransom.
*Commercial formulation - Campaign.
°LSD is at (0.10).

Leafy spurge contro) with quinctorac applied with various adjuvants for 3 vears. Rodney G. Lym. Quinclorac is
an auxin-type herbicide with moderate soil residual. Previous greenhouse research at North Dakota State University
has shown that quinclorac will injure leafy spurge and may be more effective when applied with a seed-oil adjuvant
rather than alone. The purpose of this research was to evaluate quinclorac applied alone and in combination with
picloram or various spray adjuvants as an annual retreatment.

The experiment was established near West Fargo on September 14, 1990, when leafy spurge was in the fall
regrowth stage, and 20 to 30 inches tall with 2 to 3 inch long new fall growth on stems. Retreatments were applied
on approximately the same date in 1991 and 1992. Herbicides were applied using a tractor-mounted sprayer
delivering 8.5 gpa at 35 psi. The plots were 10 by 30 ft in a randomized complete block design with four
replications. Evaluations were based on a visual estimate of percent stand reduction as compared to the control
and continued for 36 months after the third annual application. Previous research has shown that quinclorac
provided the best leafy spurge control when fali-applied.

Evaluation date
June June June Sept Sept June Sept

Treatment® Rate 1991 1992 1993 1993 1994 1995 1995
— Ib/A — % control
Quinclorac + BAS-090 1+1 gt 90 93 99 92 90 82 66
Quinclorac + Scoil 1+1 qt 74 95 99 94 81 79 71
Quinclorac 1 49 82 &9 59 31 14 3
Quinclorac + picloram 1+0.5 85 97 97 94 93 94 82
Quinclorac + picloram + BAS-090 1+0.5+1 qt 91 99 99 97 97 92 83
Picloram + 2,4-D 0.5+1 81 92 94 90 84 86 76
Picloram + 2,4-D + Scoil 0.5+1+1 qt 43 69 92 61 63 60 50
Picloram + 2,4-D + BAS-090 0.5+1+1 qt 57 83 94 73 68 79 38
Picloram + Scoil 0.5+1 qt 71 82 95 60 63 71 45
Picloram 0.5 60 84 96 81 79 82 62
LSD (0.05) 28 14 6 28 22 20 21

“Treatments applied annually in September of 1990, 1991, and 1992.

Quinclorac either alone or with Scoil provided better leafy spurge control in June 1992 following a second
application compared to June 1991 (Table). Leafy spurge control in June 1993 following a third application
averaged 92% or better with all treatments except when quinclorac was applied alone. Quinclorac at 1 Ib/A plus
BAS-090 or the methylated-seed-oil adjuvant Scoil provided better long-term leafy spurge control than quinclorac
applied alone. Control in September 1994, which was 24 months after the third annual treatment averaged 90%
with quinclorac plus an adjuvant and/or picloram but only 31% when quinclorac was applied alone.

Control from all treatments gradually declined in June and September 1995. However, even 36 months after the
last treatment, quinclorac applied with Scoil or picloram still provided an average of 78% control (Table). Long-
term control with quinclorac plus BAS-090 or Scoil was similar to picloram plus 2,4-D at 0.5 plus 1 1b/A, the most
commonly used fall-applied treatment. Scoil applied with picloram did not improve leafy spurge control compared
to picloram alone, and both Scoil and BAS-090 tended to reduce control when applied with picloram plus 2,4-D.

A seed-oil adjuvant was required to provide acceptable leafy spurge control with quinclorac. Quinclorac plus
BAS-090 or Scoil fall-applied provided over 90% leafy spurge control up to 24 months after a 3 year annual
application. Quinclorac could be an alternative to picloram plus 2,4-D. There was no grass injury with any
treatment.
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Comparison of various liquid and powder 2.4-D formulations for leafv spurge control. Rodney G. Lym and Calvin
G. Messersmith.  The most cost-effective treatment for leafy spurge control is picloram plus 2,4-D. Previous
research at North Dakota State University has shown that leafy spurge contro! is increased 15 to 25% when 2,4-D
at 1 Ib/A is applied with picloram at 0.5 Ib/A or less compared to picloram alone. Control has been similar
regardless of the 2,4-D formulation applied with picloram. Several formulations of 2,4-D are no longer available
because they were not reregistered with the EPA. Also, several powder formulations of 2,4-D have been
formulated to decrease the cost of container shipment and disposal. The purpose of this research was to evaluate
several formulations of 2,4-D for leafy spurge control.

The experiment was established June 8, 1992 near Valley City, ND, when leafy spurge was in the vellow bract to
flowering growth stage with lush growth and 18 to 24 inches tall. Herbicides wete applied using a tractor-mounted
sprayer delivering 8.5 gpa at 35 psi. All plots were 10 by 30 fi in a randomized complete block design with four
replicates. The 2,4-D formulations were added to water immediately prior to application and no surfactants were
used. All treatments were reapplied to the same plots in June 1993 and 1994, 12 and 24 months after the first
treatment (MAFT), respectively.

Months after first treatment

Treatment Rate ) 3 1215 24 27 36
/A~ ——— % control
2.4-D dimethylamine (Weedar 64) 2 98 20 19 46 21 25 45
2,4-D dimethylamine + diethanolamine (Hi-Dep) 2 98 13 11 56 43 65 3
2.4-D butoxyethyl ester (Weedone LV4) 2 100 18 22 57 30 45 55
2,4-D acid + butoxyethyl ester (Weedone 638) 2 99 18 13 75 38 45 65
2.4-D isooctyl(2-ethylhexyl)ester (Esteron 99) 2 99 18 10 47 30 28 65
2,4-D triisopropanolamine + diethylamine (Formula 40) 2 97 17 6 43 18 40 57
2.4-D dimethylamine 80% WSP (CL-782) 2 68 28 13 53 40 37 55
2,4-D dimethylamine 85% WSP (Savage) 2 99 26 11 47 23 39 55
Picloram 0.5 99 89 65 94 93 97 94
LSD (0.05) 11 27 17 25 22 17 11

The water soluble powder CL-782 provided only 68% topgrowth control 1 MAFT compared to 97% or better for
all other 2.4-D formulations (Table 1). Control was similar for all 2,4-D formulations 3 and

12 MAFT, including CL-782, and averaged 20 and 13%, respectively. 2,4-D butoxyethyl ester following a second
treatment in June 1993 tended to provide better leafy spurge control 15 MAFT than the other 2,4-D formulations.
2,4-D dimethylamine plus diethanolamine provided 73% control 36 MAFT, or 1 yr afier the last application which
was better than any other 2 4-D formulation evaluated. The 2,4-D dimethylamine formulation tended to be the least
effective formulation evaluated. Picloram applied at 0.5 Ib/A for 3 consecutive years provided 97% leafy spurge
control and remained at 94% 1 yr afier the last application.

In general, leafy spurge control was similar with most 2,4-D formulations. 2.4-D mixed amine tended to provide
better control than other formulations evaluated, but only after three annual applications. Previous research at North
Dakota State University has shown that leafy spurge control was enhanced when 2,4-D was applied with picloram,
regardless of picloram formulation.

10



Late season yellow starthistle control with postemeraence herbicides. Joseph M.DiTomaso and Guy
B. Kyser. Late season glyphosate and triciopyr applications on yellow starthistle control were
evaluated under field conditions in Yolo County. California. Ten plants in bolting. spiny (no
flowers), early flowering (<20% flowers) and mid-flowering (>20% flowers) stages were treated
postemergence with either glyphosate (1.0 or 2.0 1bs acid equivalent per acre plus 0.2% of an
additional wetting agent [Silwet]) or the ester form of triclopyr (0.75 or 1.5 acid equivalent
per acre). The herbicide treatments were applied broadcast with a €0, pressurized knapsack
sprayer delivering 10 gpa at 40 psi on June 24, 1995. Visual injury was evaluated on July 21,
1995.

Control of yellow starthistle was excellent with glyphosate at either rate, even at the more
mature stages. Triclopyr was less effective regardless of the rate or stage of development. In
addition. yellow starthistle control with triclopyr progressively decreased in more developed
plants. (Department of Vegetable Crops. Robbins Hall, Univ. of California. Davis, CA 95616)

Table. Postemergence control of yellow starthistle at various stages of development.

Stage of development®

Treatment Rate Bolting Spiny Early flowering Mid-flowering
TB/A e ¥ ANJUry ~-eccme e
Glyphosate 1.0 100 100 100 92
2.0 100 100 100 100
Triclopyr 0.75 77 46 24 0
1.5 87 71 54 41
Check --- 0 0 0 0

! Treatments applied June 24, 1995 and visually evaluated July 21.

il- i i ici Lawrence Lass, Robert Callihan, and Dean
Gaiser. Yellow starthistle has become one of the dominant species of the Columbia Basin. The objective of this
project was to test the tolerance of winter-planted grasses to spring applied picloram and other herbicides.
Secondary objectives were to: 1. examine ability of 6 grass species to establish and withstand invasion by yellow
starthistle when protected from annual grasses with glyphosate and from yellow starthistle with pyridines, and 2.
compare efficacy and longevity of yellow starthistle control by three pyridine herbicides.

The experimental design for the herbicides was a complete randomized plot with three replications. The
herbicide strips were 12 by 180 feet. The herbicide treatments applied on June 9, 1994 were clopyralid at 4 and 9
oz ai/A, clopylralid + 2,4-D (Curtail 2 qt/A), and picloram at 8 and 16 oz ai/A. The herbicides were sprayed with
an ATV sprayer delivering 17 gal/A water. The air temperature was 80F, soil temperature at 3 inches was 75F and
at 6 inches was 72F, and the relative humidity was 45%. The sky was partly cloudy and the wind was from the N a
0 to 5 mph. The yellow starthistle was about 6 inches tall and bolting.

The grasses were planted as two strip blocks across the herbicide treatments on December 22, 1994, with a
seven-row single cone seeder with 7-inch spacing. The grasses within each block were Sherman big bluegrass (Poa
secunda (Presl.)(P. ampla)); sheep fescue (Festuca ovina L. cv. Covar); crested wheatgrass (Agropyron cristatum
(L.) Gaerthn. cv. Hycrest); pubescent wheatgrass (Thinopyrum intermedium spp barbulatum (Schu.) Barkw. cv.
Luna); Siberian wheatgrass (Agropyron fragile (Roth) Candargy (A. sibiricum) cv. P-27), and Russian wildrye,
(Elymus junceus Fisch. cv. Bozoisky). The air temperature was 46 F, and the soil moisture was 80% ASM in the
top 1 inch and the soil was not frozen.

The grass blocks were split with an application of glyphosate at the rate of 16 oz ai/a with R-11 (0.5% v/v),
to create a weed free check. The application was made February 9, 1995, before planted grasses germinated. The
air temperature was 43F, soil temperature at 3 inches was 40F and at 6 inches was 40F, and the relative humidity
was 66%. The sky was clear and the wind was from the north at 0 to 3 mph. Emerged weeds at the time of
application included downy brome and redstem filaree.

Visual estimates of yellow starthistle cover and height and other weed cover were recorded on June 12, 1995.
On the same date, grass cover and height were estimated in the post-plant treated area because of poor establishment
in the untreated area.

The effects of the post-plant treatment with glyphosate were outstanding for the control of the annual weedy
grasses (Table 1). The planted grasses were nearly impossible to find in untreated areas because of overtopping by
downy brome, tumble mustard and bedstraw. In these areas picloram treatments had more downy brome than the
clopyralid treatments, but the clopyralid treatments had more tumble mustard. Periodic detection of sheep fescue
and crested wheatgrass was possible in the area not treated with glyphosate while good stands of all planted grasses
had established in the area treated with glyphosate.

In the pyridine-treated areas of the glyphosate treatment, grass heights were not different from the check area
(Table 2.). Grass cover was not statistically different among treatments because of high variability. Grass cover
tended to be higher in the picloram treatments but not in all cases. Both rates of picloram caused the wheatgrass
species to appear wind-blown, with a 1/8 to 1/4 twist in some leaves. Wheatgrasses in the clopyralid treatments did
not show the “wind-blown twisted leaf” symptom. (University of Idaho, Moscow, 1D, 83844-233% and DowElanco,
Spokane, WA, 99037). 1



Table 1. Effect of Post-plant glyphosate treatments on weed cover when

establishing grasses.

Cover
No-Post-plant Treatment Tumble Downy Bedstraw
Herbicide Rate Mustard  Brome
(ozal/A) (%) (%) (%)
Check 0 97 b 0a 0a
Clopyralid 4 100 b 0a 0a
Clopyralid 9 83 b 0a 17 a
Clopyralid+2,4-D  3.04+16 100 b 0a 0a
Picloram 8 0a 96 b 0a
Picloram 16 0a 98 b 0a
Post-plant Glyphosate
Herbicide Rate
(ozal/A) (%) (%) (%)
Check 0 la 0a 23 a
Clopyralid 4 la 0a 22 a
Clopyralid 9 la 0a 15a
Clopyralid+2,4-D  3.04+16 0a 0a 18 a
Picloram 8 0a 0a 0a
Picloram 16 0a 0a 0a

1Any two means having a common letter are not different at the 5% level of
significance, using the LSmeans test.

Table 2. Effect of herbicide treatments on grass establishment.

Yellow Other Weed Cover
Grass Grass Starthistle Tumble Downy Foxtail Bed- Fiddle
Herbicide Rate Ht. Cover Ht.  Cover Mustard Brome Barley straw Neck
(0z/A)  (cm) (%) (em) (%) (%) (%) (%) (%) (%)
Bluegrass, sherman
Check 0 350 23 77b 1la 0 0 0 27b 0
Clopyralid 4 26 b 5 51b  27b 0 0 0 8 ab 0
Clopyralid 9 39 b 28 S54b 42 0 0 0 10b 0
Clopyralid+2,4-D 3.04+16 38b 30 69b 8 ab 0 1 0 200 0
Picloram 8 36 b 23 0a 0a 0 0 0 Oa 0
Picloram 16 32b 19 0a 0a 0 0 0 0a 0
Fescue, sheep
Check 0 11 a 7 63b 5a 0 0 0 33b 0
Clopyralid 4 7a 3 48b 170 4 0 0 10b 0
Clopyralid 9 9a 4 480D 5a 1 0 0 14 b 0
Clopyralid+2,4-D 3.04+16 9a 5 50b 2a 0 0 0 200 0
Picloram 8 8a 4 0a 0a 0 0 0 0a 0
Picloram 16 9a 9 0a 0a 0 0 0 0a 0
Wheatgrass, crested
Check 0 22b 2 66b 5a 0 0 0 33b 0
Clopyralid 4 23b 8 470 la 0 0 0 14 b 0
Clopyralid 9 34 b 8 39b 2a 0 0 0 370 3
Clopyralid+2,4-D 3.04+16 29b 12 58b la 0 0 0 31b 0
Picloram 8 23 b 7 0a 0a 0 0 0 0a 0
Picloram 16 24 b 7 0a 0a 0 0 0 0a 0
Wheatgrass, pubescent
Check 0 380 1 71 b 6 a 0 0 0 23 b 0
Clopyralid 4 21 b 10 38b 4a 0 0 0 12b 0
Clopyralid 9 14 ab 4 50b 8 ab 0 0 0 37b 3
Clopyralid+2,4-D 3.04+16 28 b 7 53b 7a 0 0 0 13b 0
Picloram ‘ 8 0b 18 0a 0a 4] 0 0 0a 0
Picloram 16 300b 17 0a 0a 0 0 0 0a 0
Wheatgrass, Siberian
Check 0 29b 9 64b 27b 7 0 0 7 ab 0
Clopyralid 4 17 b 3 430 2a 0 0 0 23 b 3
Clopyralid 9 23 b 4 35b 4a 3 0 4 23 b 0
Clopyralid+2,4-D 3.04+16 25b 8 63 b 6a 0 0 0 17 b 0
Picloram 8 25b 8 0a 0a 0 0 0 0a 0
Picloram . 16 23 b 5 0a 0a 0 0 0 0a 0
Wildrye, Russian
Check 0 2lb 5 60b 14b 0 0 0 15 ab 0
Clopyralid 4 17b 4 27b 4a 0 0 0 20 a 0
Clopyralid 9 26 b 6 420 la 1 0 0 13 a 0
Clopyralid+2,4-D 3.04+16 24 b 12 33b la 0 0 0 7a 0
Picloram 8 27 b 20 0a 0a 0 0 0 0a 0
Picloram 16 21 b 7 0a 0a 0 0 0 0a 0

1Any two means having a common letter are not different at the 5% level of significance, using LSmeans.
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Plumeless thistle (Carduus acanthoides) and Canada thistle control in pasture and rangeland. Rodney G. Lym.
Plumeless thistle is seldom found in cultivated fields even when there are infestations in nearby roadsides or pastures.
Plumeless thistle tends to be shorter than other noxious biennial thistles; it typically is 2 to 4 feet tall but can be 6
feet or more in ideal growing conditions. Canada thistle generally becomes weedy in pasture and rangeland only
after the land has been disturbed such as from vehicle traffic or overgrazing. The purpose of these experiments was
to evaluate plumeless thistle and Canada thistle control using clopyralid or dicamba alone or with various
formulations of 2,4-D.

The Canada thistle experiment was established on a dense stand of thistle on May 23, 1995 when the plants were
in the rosette to vegetative growth stage. The plants were generally less than 4 inches tall. The plumeless thistle
experiment was established in a moderate infestation on May 31, 1995. Most plants were in the prebud growth stage
and 12 to 14 inches tall, but some rosettes with up to 24 inch diam also were present. Treatments for both
experiments were applied with a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The experiments were in a
randomized complete block design with three and four replications for the Canada thistle and plumeless thistle
experiments, respectively. The plots were 10 by 30 feet in both experiments. T reatments were visually evaluated
for percent control or height reduction compared to the untreated control.

Plumeless thistle Canada thistle

control _Height reduction

Treatment Rate 8§ WAT? 8§ WAT? 12 WAT?
— Ib/A —— %

2,4-D° 1 97 26 33
2,4-DP 2 99 22 25
2,4-D 1 99 38 36
2.4-D 2 100 56 47
Clopyralid 0.2 99 80
Dicamba 0.35 98 58 33
2,4-D° + clopyralid 0.25 + 0.0625 99 68 50
2,4-D° + clopyralid 0.5+ 0.125 100 78 49
2,4-D° + clopyralid 1+0.25 100 78 76
2.4-D° + clopyralid 1+0.2 100 72 65
2,4-D + clopyralid 1+02 100 73 61
Clopyralid + 2,4-D¢ 0.19 +1 100 85 56
2,4-D® + dicamba 0.25 + 0.0623 99 35 32
2,4-D° + dicamba 0.5+ 0.125 98 50 38
2.4-D* + dicamba 1+0.25 100 61 41
2,4-D° + dicamba 1+0.35 100 53 38
2.4-D + dicamba 1+ 0.35 100 54 27
Dicamba + 2,4-D¢ 0.31 + 0.89 100 57 37
LSD (0.05) NS 20 23

*Weeks after treatment

®Mixed amine salts of 2,4-D (2:1 dimethylamine:diethanolamine) - Hi-Dep
‘Commercial formulation - Curtail

“Commercial formulation - Weedmaster

All plumeless thistle treatments provided rapid topgrowth control and prevented plants from flowering (Table). Most
treatments provided near 100% control 8 weeks after treatment (WAT). The most cost-effective treatment was 2,4-D
at 1 Ib/A applied alone which provided 97% or greater control. Although plumeless thistle has been increasing in

North Dakota following several seasons of above or much above average precipitation, it is easily controlled by
inexpensive herbicides. Previous research at North Dakota State University has shown that when treatments are not
applied until after plumeless thistle has bolted, dicamba at 0.5 Ib/A or picloram at 0.25 1b/A were required to
prevent flowering.

Canada thistle control was less successful using the same treatments that effectively controlled on plumeless
thistle. Only clopyralid plus 2,4-D at 0.19 + 1 Ib/A provided 85% or better height reduction 8 WAT (Table). No
treatment provided satisfactory control 12 WAT. New stems were emerging following all treatments except those
that contained clopyralid. Previous research has shown that clopyralid should be applied at 0.25 to 0.5 1b/A or more
to control established Canada thistle in pasture and rangeland.
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consecutive vears. Sebastian, J.R. and K.G. Beck. An experiment was established
near Camp Hale, CO to evaluate yellow toadflax (LINVU) control with picloram or
picloram + 2,4-D. The experiment was designed as a split-plot with four
replications. Herbicides and rates comprised the main plots (arranged as a
randomized complete block) and treatments applied for 1,2, or 3 consecutive
years constituted the split.

Herbicides were applied when yellow toadflax was flowering on August 8, 1995
(year 1). 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. Main plot size was 30 by 30 feet and sub-
plots were 10 by 30 feet.

Baseline LINVU density and cover and collective grass cover were taken before
the initial application and these data will be collected each successive fall
for the duratlon of the study. Indicated cover and density values are means
from three 0.1 m’ quadrats per replication (12 total quadrats per treatment)
taken approximately 60 days after treatment (DAT).

visual evaluations compared to non-treated control plots -also. were takenTiﬁ
october 1995. All initial treatments controlled 25 to 65% of LINVU in October
1995 (Table 2). Slight decline in LINVU cover and density values were noted
with the highest picloram and picloram plus 2,4-D treatments, although they are
not statistically different. The 1, 2, or 3 year treatments are classified
separately in Table 2 although they are the original first year's application.
(Weed Research Laboratory, Colorado State University, Fort Collins, CO 80523).

Takble 1. Application data for yellow toadflax control with picloram or
picloram + 2,4-D applied for 1 to 3 consecutive years.

Environmental data
Application date August 3, 1995
Application time 6:00 AM
Air temperature, C 16
Cloud cover, % 15
Relative humidity, % 64
Wind speed, mph 0
(in.) (shoots/ft?)
August 3, 1995 LINVU flowering 8 to 19 15 to 25
POAPR flowering 3 to 10
BROIN flowering 10 to 19
AGRSM late boot 3 to 10

Table 2. Yellow toadflax control with picloram or picloram + 2,4-D
applied for 1 to 3 consecutive years.

Year
of Yellow Toadflax Grass
Herbicide® Rate treatment  Control Cover Density Cquer
(lb ai/A)  mmme——— L R el T SIS, SR

picloram 0.25 1 30 53 20 34

2 25 52 16 38

3 29 60 20 34
picloran 0.5 1 53 46 19 40

2 53 62 30 26

3 56 41 15 39
picloran 0.8 1 55 44 17 23

2 55 42 14 33

3 54 55 21 22
picloram 1.0 1 59 31 11 49

2 59 24 9 51

3 56 39 11 49
picloram 0.25
+ 2,4-D 1.0 1 36 48 17 39

2 40 33 S 46

3 39 41 16 44
picloram 0.5
+ 2,4-D 1.0 1 65 19 7 44

2 65 19 9 45

3 64 29 11 47
control 1 0 51 20 35

2 - 0 54 19 - 41

3 0 37 13 35
LSD (0.05) 10 25 12 24

X-77 surfactant added to all treatments at 0.25% v/v.
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Soil-applied herbicide weed control in cantaloupes. Kai Umeda and Chris Fredman. At the University of Arizona Maricopa
Agricultural Center, several herbicides were evaluated for weed control efficacy and crop safety when applied preplant
incorporated (PPI) or preemergence (PREE). The test was established as a randomized complete block design with four
replicates on a Casa Grande sandy loam soil with less than 1.0% organic matter and soil pH of 8.0. Single row plots were
on 40-inch beds measuring 35 feet long. Every other bed was treated and planted to provide an untreated buffer between
plots. Before soil herbicide applications on 05 Apr 1995, the field was listed and beds were shaped. All treatments were
applied with a hand-held boom with two flat fan nozzles spaced 20-inches apart and delivered in 25 gallons per acre of
water pressurized with a CO, backpack sprayer at 40 psi. PPI applications in the morming had clear skies with no wind and
air temperature at 86°F with dry soil. Incorporation was done with a "sidewinder" power incorporator-bed shaper within
1-hour of the applications. Cantaloupe cv. Gold Mine was planted on every ather bed. PREE treatments were applied on
the soil surface immediately after planting using the same sprayer. During the afternoon PREE application period, the air
temperature was 92°F with a wind at 5 to 10 mph and clear skies. Immediately after PREE-applications, the crop was
furrow irrigated and beds were thoroughly wetted across the surface to activate the PREE herbicides.

Crop injury at 5 and 14 weeks after treatment (WAT) showed that napropamide and clomazone at the high rate caused the
most severe injury and caused some visible stand reduction. Dimethenamid and pendimethalin caused slightly higher injury
when applied PREE compared to PP treatments. On 12 May, at 5 WAT, weed control of pigweeds, Wright's groundcherry,
and yellow sweetclover was acceptable (>85%) for most treatments. On 17 Jul, at 14 WAT, bensulide, clomazone,
cyanazine, dimethenamid, ethafluralin, metolachlor, pendimethalin, and trifluralin gave marginally acceptable control of |
most weeds. (University of Arizona Cooperative Extension, Maricopa County, 4341 E. Broadway, Phoenix, AZ 85040.)

Table. Soil-applied herbicide weed control in cantaloupes

Weed coutrol

Treatment Rate Timing Injury AMARA AMABL AMAAL  PHYWR MEUOF
12May 17 Jul 12May [7Jul 17 Jul 12May 17 Jul 12 May 17 Jul
Ib/A - % --- %o -
Untreated check 0 0 0 0 0 0 0 0 0
Bensulide 6.00 PPI 10 8 90 83 83 90 73 85 60
Trifluralin 1.00 PPI 13 3 88 88 83 90 71 97 81
Pendimethalin  1.00  PPI 11 10~ 87 81 79 83 55 99 86
Pendimethalin ~ 1.00 PREE 18 16 97 89 38 90 74 99 85
Napropamide 2.00 PPI 40 23 91 85 79 78 53 99 84
Clomazone 0.50 PPI 25 10 87 85 78 92 79 99 81
Clomazone 1.00 PPI 30 23 92 93 94 95 80 99 91
Metolachlor 1.50 PPl 24 16 90 81 33 90 63 97 74
Metolachlor 1.50 PREE 15 10 87 80 80 79 61 96 79
Dimethenamid 0.75  PPI 9 9 87 76 79 95 61 87 56
Dimethenamid 0.75 PREE 20 16 92 84 84 91 71 90 83
Cyanazine 0.50 PREE 10 6 82 74 71 98 81 99 85
Dithiopyr 020 PREE 9 8 91 83 31 86 73 94 35
Thiazopyr 0.10 PREE 16 15 95 89 90 88 61 93 59
Ethafluraliu 130 PREE 4 8 89 86 88 90 65 99 83
Ethafluralin 1.70 PREE 19 10 93 81 84 99 83 96 66
LSD (0.05) 19 9 16 11 12 10 33 11 30

PPl and PREE treatments applied, cantaloupes planted, and watered on 05 Apr 1995.
AMARA = pigweed species (Amaranthus sp.), AMABL = prostrate pigweed (A. blitoides),
AMAAL = tumble pigweed (A. albus), PHYWR = groundcherry (Physalis wrightii),
MEUOF = yellow sweetclover (Melilotus officinalis).



Comparison of 2 formulations of microencapsulated clomazone with clomazone 4EC for weed control effectiveness and
phytotoxicity in pickling cucumbers and processing squash. McReynolds, R.B., and W. C. Friedkin. Clomazone 4EC
has been evaluated in efficacy trials in the Willamette Valley of Oregon for the past 4 years. In 1995, a Section 18
Emergency Use Exemption was approved for its use in cucumbers. The label required mechanical incorporation
following application because of the potential for injury to non-target plants. One of the better treatments for weed
control in previous years has been the 0.25 Ib/A PREE sprinkler irrigation incorporated application. Mechanically-
incorporated treatments have generally resulted in poorer weed control at that rate. Microencapsulated formulations
which can be incorporated by irrigation hold the promise of obtaining optimum weed control without the problem of off
target injury. This research compared 2 formulations of microencapsulated clomazone to clomazone 4EC and other
herbicides for their weed control effectiveness and their effect on seedling emergence. .. _ "~

A randomized complete block trial with 4 replications and plot dimensions of 12 by 20.feet was established on a
Latourell Loam soil at the North Willamette Research and Extension Center on May 23, 1995. " PPI treatments were
applied to a dry soil surface and immediately incorporated 2 inches deep with a PTO-driven tiller (CO, backpack
sprayer, 40 psi, four 8002 nozzles spaced 19 in, 1600 ml/treatment, air temp. 57F, relative humidity 76%, soil temp.-2
inch 60F, wind W at 4 mph, sky clear). The trial was seeded with ‘Discover’ pickling cucumber and ‘Golden Delicious’
squash on May 24, 1995 and the PREE treatments were applied (air temp. 57F, relative humidity 72%, soil temp.-2 inch
60F, wind 0 mph). The cucumber between-row spacing was 15 inch. Only a single row of squash was planted. The
trial was irrigated 3 hours following the PREE applications with 3/4 to 1 inch of water. Plant stand counts were made
onMay 31, 1995 to measure treatment effects on emergence. Weed density per plot was measured on June 26, 1995.
Pigweed density was higher on one end of the trial than the other. Vetch, dogfennel, groundsel, and shepherdspurse
were uniformly distributed throughout the trial area. Yield data was not collected.

Weed density.

The clomazone 4EC, 0.25 1b/A PREE, incorporated by sprinkler irrigation, provided significantly better weed control
than the untreated control and the clomazone 087 PPI at the 0.25 Ib/A rate. Neither of the microencapsulated
clomazone formulations applied PREE significantly improved weed control compared to the clomazone 4EC PPI or the
untreated. There were no significant differences among any of the PREE treatments. Though not significant, the
microencapsulated formulations performed better when applied PREE than when applied PPI. None of the PPI
treatments significantly reduced weed densities compared to the untreated.

Seedling emergence.

Cucumber seedling emergence was significantly reduced only in the clomazone ME-087, 0.25 Ib/A PREE treatment.
Squash densities were not significantly reduced by any treatments. However, once emerged, stunting of squash
seedlings was observed in the naptalam + bensulide PPI treatment. (North Willamette Research and Extension Center,
Aurora, OR 97002).

Table. Herbicides applied to ‘Discover’ pickling cucumber and ‘Golden Delicious’ winter squash.

Treatment' Rate Weed density” Stand counts’
Cucumber Squash
Ib/a no/foot? 3 feet of row
Clomazone 4 EC PREE 0.25 1.4 14.0 1.5
Ethalfluralin 2 EC PREE 1.25 1.9 12.8 88
Bensulide 6 ECPPI + 6.0 2.0 153 7.8
Napthalam 3 EC PPI 4.0 '
Clomazone ME 014 PREE 0.25 20 14.0 78
Clomazone ME 014 PREE 0.125 2.4 14.5 7.8
Clomazone ME 087 PREE 0.25 2.6 11.8 75
Clomazone ME 087 PREE 0.125 2.6 13.8 8.0
Clomazone 4 EC PPI 0.25 2.9 133 8.8
Clomazone 4 EC PREE 0.125 2.9 13.8 8.0
Clomazone ME 014 PPI 0.25 3.5 13.3 85 -
Untreated 3.9 15.3 82
Clomazone ME 087 PPI 0.25 43 14.0 7.0
LSD 2.2 32 1.8

' Ppi treatments applied May 23, 1995. Preemergence treatments applied May 24, 1995.
Clomazone ME 014 = clomazone PL 95-014 and clomazone ME 087 = clomazone PL 95-087.

2 Weed densities were made at random in each plot on June 26, 1995.

* Stand counts of emerging seedlings were made on May 31, 1995.
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Herbicide treatments on newly planted asparagus. Rick A. Boydston, Steve Eskelsen. and Alan
Schreiber. Sulfentrazone. linuron. and isoxaben applied preemergence and pyridate applied
postemergence were tested on newly planted asparagus crowns.cv. Jersey Knight, grown under
sprinkler irrigation near Prosser. WA. Asparagus crowns were planted on March 21. 1995, and
preemergence herbicide applications were made on March 27, 1995. Pyridate was applied
postemergence on May 2, 1995 when asparagus was 1 to 2.5 feet tall. Each herbicide was applied
at a normal use rate and a double rate to evaluate crop tolerance. The soil was a Warden sandy
loam with 1% organic matter. Plots were 10 feet by 30 feet long and contained two rows of
asparagus. FEach treatment was replicated four times in a randomized complete block design.
Herbicide treatments were applied with a C0, pressurized ATV sprayer delivering 22 gpa at 30 psi
with 8003 VS flat fan nozzles. Visual asparagus injury was estimated onmMay 12, July 21, and
September 21, 1995 and asparagus stand counts were determined on June 2, -1995. Visual weed
control ratings were made on May 12, 1995. Common lambsquarters was the main weed present.

Sulfentrazone at 0.5 and 1.0 1b/a did not injure asparagus early in the growing season, but
after several sprinkler irrigations, injury symptoms on asparagus began to appear in June and
July (Table). Injury consisted of plants becoming necrotic and dying several months after
emerging. Isoxaben at 0.5 and 1.0 Tb/a and pyridate at 0.9 and 1.8 1b/a did not significantly
injure asparagus. None of the herbicides reduced asparagus emergence or stand counts early in
the season (Table). Isoxaben applied preemergence and pyridate applied postemergence appear to
have adequate selectivity on newly planted asparagus.

Sulfentrazone at 0.5 and 1.0 1b/a and linuron at 0.75 1b/a controlled common lambsquarters well
through mid May. Isoxaben only marginally controlled common lambsquarters even at 1 1b/a. In
late May, all plots were cultivated and additional soil was thrown onto asparagus rows.
Pyridate applied postemergence controlled common lambsquarters well (Table). (USDA-ARS,
Irrigated Agriculture Research and Extension Center, Prosser, WA 99350 and Food and
Environmental Quality Laboratory, Washington State Univ., Richiand. WA 99352)

Table. Herbicide treatments on newly planted asparagus crowns.
Crop injury Asparagus _ CHEAL®
Treatment Timing? Rate 5/12/95 7/21/95 stand counts®  control
1b/A —eee--- O no./20 ft row 2
1. Sulfentrazone pre 0.5 0 43 18 100
2. Sulfentrazone pre 1.0 0 84 18 100
3. Isoxaben pre 0.5 0 7 22 55
4. Tsoxaben pre 1.0 0 4 21 74
5. Linuron pre 0.75 0 1 22 99
6. Pyridate + coc’ post 0.9 0 1 21 98
7. Pyridate + COC post 1.8 0 0 23 99
8. Nontreated check ~  ----- 0 3 23 0
LSD 0.05 0 13 6 4

! Preemergence treatments applied March 27, 1995, and postemergence May 2. 1995.
2 Asparagus stand counts were determined on June 2, 1995.

* Common lambsquarters (CHEAL) control visually evaluated May 12, 1995,

“ MorAct® crop oil concentrate added at 1% (V/V) spray solution.
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Post-emergence weed control in a newly planted asparagus crown nursery. Robert Mullen. A post-emergence weed
control trial in a newly planted asparagus crown nursery was established at Speckman Farms west of Stockton,
California on May 18, 1995. Three herbicides were evaluated for weed control efficacy and safety to the young
asparagus seedlings. The soil type was a Ryde silty clay loam/Egbert much mix and the asparagus variety was
UC157g,. All treatments were applied over the asparagus crop and weeds with a handheld CO, backpack sprayer using
8002 nozzles at 40 psi in a spray volume of 30 gal/a water. At the time of treatment weeds present included 1 1/2 to 3
inch tall redroot pigweed (AMARE), 1 to 2 inch tall lambsquarter (CHEAL), 1 10 3 true leaf common purslane
(PORAL), and 4 to 6 true leaf yellow nutsedge (CYPESY); the asparagus seedlings were about 2 inches tall. There were
four replications of each treatment in a randomized complete block design.

An evaluation of weed control efficacy and crop phytotoxicity took place on May 30, 1995.” None of the treatments
were effective in controlling yellow nutsedge. Best control of the remaining weed species occurred with the high and
medium rates of both metribuzin and linuron, followed by rimsulfuron plus X-77, and the low rate of linuron.
Rimsulfuron plus X-77 caused severe crop fern bumn, while the high rate of linuron caused some temporary fern
chlorosis; all other treatments were quite safe to the asparagus crop. (University of California Cooperative Extension,
San Joaquin County, 420 S. Wilson Way, Stockton, CA 95205.)

Table, Post-emergence weed control in a newly planted asparagus crown nursery.

Weed Control!
Herbicide Rate AMARE CHEAL PORAL CYPES Asparagus Injury’

oz or Ib/A % %
linuron 0.3751b 93 89 100 20 9
linuron 0.751b 99 97 100 23 13
linuron 1.01Ib 99 97 100 25 25
metribuzin 0.251b 99 100 100 18 10
metribuzin 0.51b 97 99 100 20 11
rimsulfuron + 0250z + 97 91 91 48 49
X-77 0.25% (V/V)
Control e 0 0 0 0 7

' 0 = no weed control, no crop injury
10 = complete weed control, crop dead
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Evaluation of preemergence herbicide applications to seed carrots. Marvin D. Butler. The
objective of this project was to evaluate the herbicides linuron. pendimethalin, and EPTC.
applied alone and in combination on seed carrots grown commercially near Madras. Oregon.
Treatments of 10 by 20 ft plots were replicated three times in a randomized complete block
design. Treatments were applied preemergence on September 8. 1995 with a CO, pressurized,
hand-held, boom sprayer at 40 psi and 20 gpa. The trial area was sprinkler-irrigated with
a center pivot three times after planting and prior to application of herbicides. and
again 4 hours after herbicide applications. Treatments were evaluated November 2, 1995,
for & control of common mallow,. prickly lettuce. common lambsquarters...common groundsel,
flixweed, and blue mustard. Reduction in stand and crop were rated visually.

Average population of weed species in the untreated plots was 37% common mallow, 22%
prickly lettuce, 13% flixweed, 11% common groundsel, 10% blue mustard.-and 7% common
Tambsquarters. Linuron provided 100% control of all six species evaluated. Pendimethalin
controlled prickly lettuce, common lambsquarters, flixweed, and blue mustard at 100%,
common mallow at 93%. and common groundsel at 50%. EPTC provided inadequate control of
all species except common groundsel. There was no reduction in the carrot stand and there
was no visible crop injury. (Oregon State University, Central Oregon Agricultural Research
Center. Madras, OR 97741). '

able. Effect of preemergence herbicide application on seed carrots near Madras. Oregon.

Weed contrott

Common Prickly Comnon Common Blue

Treatment? Rate mallow lettuce Tambsquarters groundse) Flixweed mustard

(B/A) (B -rmm
Linuron 1 100 100 100 100 100 100
£PTC 3.5 0 0 67 80 33 13
EPTC 6.1 0 0 0 90 0 57
Linuron 1
+ EPTC 3.5 99 100 100 100 100 100
Pendimethalin 0.8 93 100 100 50 100 100
Untreated -- 0 0 0 0 0 0

! visual evaluation was conducted on November 2, 1995
? Treatments applied September 8. 1995.
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Evaluation of layby herbicide applications £o seed carrots. Marvin D. Butler. The
objective of this project was to evaluate metribuzin, bromoxynil. oxyfluorfen. and EPTC
applied alone, and in combination. to plots in commercial seed carrot fields at three
Tocations (Cloud, S & L. and K & S Farms) near Madras. Oregon. Treatments were replicated
three times in a randomized complete block design with 3 row by 20 ft plots. Treatments
were applied at layby using a drop nozzle directed at the furrow and base of the plants.
The CO, pressurized, hand-held. sprayer delivered 20 gpa at 40 psi. Herbicides were
applied June 15 at Cloud Farms with very few weeds emerged. June 23 at S & L with weeds 1
to 2 inches high. and June 29 at K & S where weeds were 6 to 18 inches tall. A nonionic
surfactant at 0.25% v/v was applied in combination with all treatments. A1l locations
were irrigated within 6 hours following treatment. Plots were furrow irrigated at S & L.
and sprinkler irrigated at Cloud and K & S Farms.

Evaluation for herbicide phytotoxicity and% weed control by dominant- species was conducted
July 21 at S & L. July 24 at K & S, and July 25 at Cloud Farms. Common groundsel was the
primary weed present in untreated plots on Cloud Farms at the time of evaluation. In
untreated plots at S & L Farms 72% of the weeds were common groundsel: 19% various
mustards. 6% hairy nightshade, and 3% redroot pigweed. At K & S Farms 70% of the weeds in
untreated plots were redroot pigweed and 30% were hairy nightshade.

There were no visible symptoms of phytotoxicity due to any of the herbicide applications.
Metribuzin at 1 1b/A provided the greatest overall control of the major weed species,
while EPTC generally did not perferm satisfactorily. Metribuzin provided the best control
of redroot pigweed, followed by the high rates of bromoxynil and oxyfluorfen. For hairy
nightshade bromoxynil and oxyfluorfen performed well. followed by the high rate of
metribuzin. The best control of common groundsel was achieved with metribuzin, followed
by bromoxynil and oxyfluorfen. Both metribuzin and bromoxynil} provided contrcl of kochia,
and along with oxyfluorfen performed well on the mustards. The only combination
treatment that provided greater control than materials alone was metribuzin plus
bromoxynil on redroot pigweed. (Oregon State University. Central Oregon Agricultural
Research Center, Madras, OR 97741).

'able. Effect of layby herbicide applications on commercial seed carrots at 3 locations near Madras, Oregon.

Weed control’

Redroot pigweed Common groundse] Hairy nighlshade

Treatment? Rate Cloud  S&L K&S Cloud S &L S&L  K&S

(ID/A) e () mmmomr e
Metribuzin 0.25 100 93 63 100 93 67 63
Metribuzin 0.5 100 100 93 100 97 95 67
Metribuzin 1 100 100 97 100 100 100 100
EPTC 3.5 98 67 10 80 48 63 33
EPTC 6.13 100 100 10 67 27 33 67
Bromoxynil 0.13 100 43 87 83 83 73 100
Bromoxynil 0.25 95 80 90 87 98 100 100
Bromoxynil 0.5 100 95 100 67 100 97 100
Oxy fluorfen 0.2 100 95 87 100 50 100 100
Oxyfluorfen 0.4 100 97 97 100 57 97 100
Oxy fluorfen 0.8 100 93 73 97 75 60 67
Metribuzin 0.25
+ EPTC 3.5 100 97 92 97 97 93 100
Bromoxynil 0.25
+ Oxyfluorfen 0.2 67 87 70 95 87 100 100
Bromoxynil 0.25
+ EPTC 3.5 99 100 93 100 98 97 90
Bromoxynil 0.25
+ Metribuzin 0.25 100 100 100 92 83 100 100
Untreated 0 0 0 0 0 0 0

' Visual evaluations were conducted at the three locations July 21. July 24, and July 25.
Treatments were applied to the three locations June 15, June 23, and June 29.
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Volunteer potato control in carrots with glyphosate. Rick A. Boydston and Marcus D. Seymour.
Volunteer potatoes are difficult to control selectively in carrots with herbicides. Currently,
volunteer potatoes are controlled with multiple cultivations and handweeding. This study was
conducted to evaluate volunteer potato control in carrots with glyohosate applied in an enclosed
spray hood between the carrot beds and glyphosate applied with a ropewick in the carrot rows.
The study was conducted on a commercial field planted with carrots, cv. Gold Pride. on May 29.
1995 near Alderdale. WA. Carrots were planted in 26 inch wide beds each containing six rows and
beds were spaced 40 inches on center. Glyphosate was applied at 0.75 or 1.5 1b/a between carrot
beds in enclosed spray hoods 14 inches wide containing a single 80015 spray nozzle delivering 15
gpa. Glyphosate was applied to potatoes in the carrot rows with a ropewick applicator
containing 3% (v/v) Roundup formulation of glyphosate. Glyphosate was applied on July 7, 1995
when carrots were 3 to 5 inches tall in the 3 to 4 leaf stage and volunteer potatoes were 5 to
14 inches tall in the 5 to 8 Teaf stage with small tubers -present. - -VoTunteer potato control
with glyphosate treatments were compared to the grower's standard practice, which consisted of
two cultivations on June 30. 1995 and July 19. 1995 and two handweedings-on June 30, 1995 and
July 24. 1995. Visual potato control was evaluated on July 17. 1995. Carrots were harvested
from a 3.3 by 25 foot area in the center of each plot on October 13. 1995 and graded according
to commercial standards for slicing carrots. Volunteer potato tubers were dug from a 6.7 by 25
foot area in the center of each plot on Qctober 27, 1995 and counted and weighed.

Glyphosate applied in an enclosed hooded sprayer at 0.75 or 1.5 1b/a controlled 90 to 92% of
volunteer potatoes in carrots when rated on July 17, 1995 (Table). Volunteer potatoes that were
in the carrot row and that were not taller than carrots survived glyphosate applied with the
ropewick and accounted for many of the observed escapes. In late July. potato plant density
was reduced by about 60% with the glyphosate treatments and by 90% with cultivation and
handweeding compared to nontreated checks (Table). Carrot yield was similar between glyphosate
treated plots and plots that were cultivated and handweeded (Table). Volunteer potatoes reduced
carrot yield in nontreated checks 27% compared to treated plots. Glyphosate treatments reduced
the number of potato tubers produced by about 68% compared to nontreated checks while
cultivation and handweeding reduced tuber number by 93%. Potato tuber biomass was reduced by
about 80% with giyphosate treatments and by 98% with cultivation and handweeding compared to
nontreated checks (Table). (USDA-ARS. Irrigated Agriculture Research and Extension Center.
Prosser, WA)

Table. Volunteer potato control in carrotlwith glyphosate applied in an enclosed hooded sprayer and

ropewick. '
Potato Potato #1 grade Potato tuber  Potato tuber
Treatment Method Rate control? density3 carrot yield counts* biomass

b/a ---%---  no./uf T/A no. /mf T/A

Glyphosate Hooded sprayer 0.75 90 1.9 34.0 6.9 0.8
and ropewick1

Glyphosate Hooded sprayer 1.5 92 2.0 34.2 5.3 0.6
and ropewick

Conventional Cultivated twice - 96 0.5 31.4 1.4 0.1

handweeded twice _
Nontreated - 0. 4.8 24.2 19.0 3.6
LSD 0.05 2.8 0.35 4.6 11.2 1.5

! Glyphosate applied as 3% (W/¥) solution-of Roundup® in ropewick in carrot rows.
% Visual rating of potato control made on July 17, 1995.

3 Potato density determined on July 26, 1995.

“ Potato tuber counts and biomass determined on October 27, 1995.
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Pre-emergence weed control in processing tomatoes. Robert Mullen, Janet Caprile, Ted Viss, and Scott Whitely. A

post-plant, pre-emergence weed control trial in processing tomatoes was established at Vaquero Farms near Brentwood,
California on April 5, 1995. The soil type was a Brentwood clay and the tomato variety was Heinz 9177. All
treatments were applied to the surface of the tomato beds and sprinkler incorporated 3 days later. All applications were
made with a CO, backpack sprayer using 8004 nozzles at 30 psi in 50 gal/a water. Weather at the time of treatment
was partly cloudy, 66°F, and a west wind of 2 to 3 mph. There were four replications of each treatment in a
randomized complete block design.

An evaluation of weed control efficacy and crop phytotoxicity took place on May 3, 1995, and again on May 19, 1995.
Weeds present included a moderately heavy population of black nightshade (SOLNI) and bamnyardgrass (ECHCG).
Best overall weed control of both weed species present occurred with both rates of dimethenamid, followed by the two
highest rates of rimsulfuron. Dimethenamid caused considerable reduction in early crop growth, particularly at the
highest rate tested. All the remaining treatments of rimsulfuron and napropamide exhibited excellent crop safety.

The trial was harvested on August 15, 1995 and all treatments, except napropamide, produced significantly greater
yields than the untreated control. Interestingly enough, both rates of dimethenamid had the highest level of immature
(green) fruit but also the highest yields. (University of California Cooperative Extension, San Joaquin County, 420 S.
Wilson Way, Stockton, CA 95205; and University of California Cooperative Extension, Contra Costa County, Pleasant-
Hill, CA 94523.)

able, Pre-emergence weed control in processing tomatoes.

Weed Control'
SOLNI ECHCG Tomato Injuryl Immature

Herbicide Rate 573 5/19 573 5/19 5/3 5/19 Yield (Green) Fruit

oz or Ib/A Yo % T/A Y%
rimsulfuron 0.125 oz 50 48 65 60 9 8 25.5 5.6
rimsulfuron 0.167 oz 55 50 - 60 64 . 8 7 22.4 6.4
rimsulfuron 0.25 0z 58 53 70 68 14 12 304 5.8
rimsulfuron 0.375 oz 76 68 84 80 9 8 304 6.9
rimsulfuron 0.50z 78 70 88 84 7 6 294 5.8
dimethenamid 0.75 Ib 89 86 99 100 28 20 31.3 13.2
dimethenamid 1.0 b 93 90 100 100 36 38 33.4 14.1
napropamide 2.01b 30 25 53 53 5 6 18.5 6.4
Control  —eeeee 0 0 0 5 7 7 17.5 9.3

LSD @ 5%: 6.2
Cv= 16.1%

' 0 = no weed control, no crop injury
100 = complete weed control, crop dead
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es. Robert Mullen, Ted Viss, and Scott Whitely. A
post- cmcrgcncc wecd controI tr1al in processmg tomatoes was cstabhshcd at Bacchetti Farms near Tracy, California on
May 18, 1995. The soil type was a Sacramento loam and the tomato variety was Heinz 9175. All treatments were
applied over the tomato crop and weeds using a handheld CO, backpack sprayer with 8002 nozzles at 40 psi in a spray
volume of 30 gal/a water. On the treatment date the tomato crop was at the late first true leaf to second true leaf stage
of growth. Weeds present included a heavy infestation of one to two inch tall barnyardgrass (ECHCG), 1 to 2 inch
rosette shepherdspurse (CAPBP), cotyledon to early second true leaf hairy and black nightshade (SOLSA and SOLNI),
and one inch tall smooth crabgrass (DIGIS). Weather at the time of treatment was clear, 87°F, and a northwest wind 1
to 3 mph. There were four replications of each treatment in a randomized complete block design.

An evaluation of weed control efficacy and crop phytotoxicity took place on April 30, 1995 and again on June 5, 1995.
Best overall control of all weeds present was achieved by the highest rate of rimsulfuron plus;X—77, and then the lower
rate of rimsulfuron plus X-77. Clethodim plus COC at the high rate gave excellent control of barnyardgrass and
smooth crabgrass. The rimsulfuron plus X-77 treatments gave a slight slowdown in crop growth, but otherwise all
treatments exhibited good crop safety. The trial was harvested on September 1, 1995.  "All treatments outyielded the
control, led by the high rate of nmsulfuron plus X-77 and the high rate of clethodim plus COC. The control also had
the highest percentage of immature (green) fruit. (University of California Cooperative Extension, San Joaquin
County, 420 S. Wilson Way, Stockton, CA 95205.) ' :

Table. Post-emergence grass and broadfeaf control in processing tomatoes.

Weed Controt!
ECHCG DIGIS CAPBP SOLNI/SOLSA  Tomato Injury ! Immature (green)

Herbicide® Rate 4/30 6/5 4/30  6/5 4/30  6/5 4/30  6/5 4/30 6/5 Yield Fruit

oz or Ib/A % T/A %
clethodim 0.094 1b 88 86 65 68 8 0 0 0 6 6 36.3 4.9
clethodim 0.1251b 93 93 80 79 5 0 0 0 7 9 394 3.4
sethoxydim 0.188 89 85 60 65 5 0 0 0 7 13 33.9 5.1
rimsulfuron 0.375 oz 94 91 84 83 95 100 79 73 14 17 37.8 2.9
rimsulfuron 0.5 oz 95 93 91 84 95 100 88 83 12 13 40.0 4.4
Control ~ -ee-e- 0 0 0 0 0 0 0 0 6 12 25.1 10.2

LSD@5%: 105
CV= 197%

' 0 = no weed control, no crop injury

100 = complete weed control, crop dead

2 Clethodim and sethoxydim treatments included crop oil concentrate at 1.0% (V/V)
and rimsulfuron treatments included X-77 at 0.25% (V/V)
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Evaluation of postemergence herbicides for use in non-bearing aimonds. David W. Cudney and William H. Krueger.
Little mallow (MALPA) and redstem fitaree (EROCI) are often difficult to control in almond orchards. Both weeds are
tolerant of many of the preemergent herbicides and are aiso tolerant to the most commonly used foliar herbicide,
glyphosate.

Foliar applications of oxyfluorfen have been successfully utilized for control of little mallow and redstem filaree,
however oxyfluorfen has been known to “co-distil” particularly from moist surfaces and cause injury to newly
developing buds and leaves. The injury is in the form of small necrotic areas on the newly expanding leaves. The
necrotic area sioughs out leaving a small “shot hole”. This is similar to the injury from the almond disease, shot
hole, caused by the fungus Wilsonomyces carpophilus. The injury is usually cosmetic, however, concern over
possible injury has limited the use of oxyfiuorfen to prior to bud break or prior to mid-February. Little mallow and
redstem filaree often can become a problem later in the spring, particularly if late spring rains occur.

Lactofen is a herbicide within the same chemical “family” as oxyfluorfen and has foliar activity similar to
oxyfluorfen. The purpose of this trial was to compare the use of oxyfluorfen and iactofen on a young almond
orchard for their effect on newly expanding almond leaves and the controt of little maliow and redstem filaree.

The trial was established on a young almond orchard (in its third year) five miles southeast of Orland, California on
March 10, 1995. Each plot was 10 by 26 ft with one tree at the center of the plot. The treatments were arranged
in a randomized complete block design with four replications. Treatments were made with a CO, backpack sprayer
and boom with three 8004 flat fan nozzles and at 30 psi. Two passes were made per plot and the spray volume for
all plots was 58 gal/a. Treatments consisted of lactofen applied at 0.25 and 0.5 Ib/A with and without glyphosate
at 1.0 Ib/A. These treatments were compared with oxyfluorfen at 0.5 Ib/A with and without glyphosate at 1.0 Ib/A
and glyphosate alone at 1.0 Ib/A. Evaluations of weed control and almond leaf phytotoxicity were made 14 and 32
DAT.

Oxyfiuorfen and lactofen controlied both little mallow and redstem filaree similarly when compared at equal rates.
Glyphosate did not control little mallow and did not improve efficacy when added to the other herbicides. Lactofen
did not significantly effect the newly expanding leaves. Oxyfluorfen did cause necrotic spotting of newly expanding
almond leaves 14 DAT, however the overall effect was reduced with the emergence of new leaves at 32 DAT (data
not shown). It appears that lactofen might be substituted for oxyfiluorfen when sensitive growth is present. (Botany
and Plant Sciences Department, University of California, Riverside, CA 92521 and University of California
Cooperative Extension, Glenn County, PO Box 697, Orland, CA 95963).

Table. Evaluation of postemergence herbicides in almonds.

Herbicide Phytotoxicity Weed control Weed control
EROCI MALPA EROCI MALPA
----------- 14 DAT 32 DAT
Ibs/A Rating’ %

Lactofen 0.25 0.0 65 90 63 85
Lactofen 0.5 0.5 85 100 78 88
Lactofen + glyphosate 0.25+1.0 C.5 80 95 78 75
Lactofen + glyphosate 0.5+1.0 0.3 88 100 83 85
Glyphosate 1.0 0.0 33 35 78 53
Oxyfluorfen 0.5 2.3 78 100 68 85
Oxyfluorfen + glyphosate 0.5+1.0 3.0 30 100 88 g3
Control 0.0 0 0 0 0
LSD @ 0.05 0.7 10 8 15 9

rPhytotoxicity as necrotic spots and “shot holes” in newly developing almond leaves; 0 = no effect, 10 = complete
desiccation of leaves.
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Plant-back studies with clomazone 4 EC . McReynolds, R. B., and W. C. Friedkin. Oregon received a Section 18
Emergency Use Exemption for clomazone use on cucumbers in 1995. Grower concern regarding soil-herbicide residual
and its effect on crops planted in the subsequent year limited its use. This research was designed to investigate the
residual effects of clomazone on selected crops planted 10 months after an application which had been incorporated by
either irrigation or mechanically.

A randomized complete block trial with 4 blocks and 3 treatments (untreated, clomazone incorporated mechanically and
clomazone irrigation-incorporated, trial dimensions 48 x 144 feet) was established at the North Willamette Research anc
Extension Center on September 22, 1994. Clomazone 4EC was applied to a weed free soil surface at a rate of 0.25
1b/A (CO, tractor mounted sprayer, 40 psi, 4-8002 nozzles spaced 19 inches, 900 mi/plot, air temp 76 F, soil temp-2
inches 68 F, relative humidity 72 F, wind from east 2-mph, sky clear, treated area of a replicate 12 x 48 feet). Following
the applications, a tractor mounted tiller was used in the mechanical incorporation plots to incorporate the herbicide to a
depth of 3 inches. All plots were sprinkler irrigated with approximately 1 inch of water following the clomazone
application to the irrigation-incorporated plots. The following spring, on June 15, 1995, the treatments were split in
order to evaluate the impact on the herbicide-residual of the two most commonly used methods in thearea for field
preparation for planting. One-half of each treatment (24 feet wide) was plowed with a.mold-board plow and disked (18
inch disk), the other half was only disked. Both areas were culti-packed for a final seed-bed preparation. On July 17,
1995, fourteen different crops commonly grown in the area were planted in the trial area. A single row 12 feet long of
each crop was mechanically seeded in each replicate with a row spacing between the differenit crops of 15 inches. The
trial was irrigated the following day. Seedling stand counts were made from July 31, through August 11, 1995 on 3 feet
of row in each plot. The results of the stand counts were analyzed to measure the effect of the carry-over herbicide for
the 2 methods of herbicide incorporation from the previous year. Because the soil preparation methods were not applied
at random to the trial, the results from the plowed-disked and the disked-only areas were analyzed separately.

Under the plowed-disked field preparation regime, neither the mechanical nor the irrigation incorporated treatments
significantly reduced seedling emergence for any of the crops grown compared to the untreated control. Although not
significant, a trend towards reduced emergence was observed for broccoli and lettuce. Under the disked-only regime,
wheat emergence was significantly reduced in the irmigation-incorporated treatment. The trend toward reduced
emergence was observed for lettuce, but was not observed for broccoli.

A special local needs registration for clomazone 4EC is anticipated for 1996. The results from this trial should assist
growers in deciding whether or not clomazone will fit in their crop rotation programs. ( Oregon State University, North
Willamette Research and Extension Center, Aurora, OR 97002.)

Table 1. Seedling emergence of various crops 10 months after application of clomazone 4EC, at a rate of 0.25 lb/A in
soil which had been plowed and disked before planting.!

Treatment®

Crop Variety Untreated Rototilled Irrigated

_Seedlings/foot

Isd g0

Broccoli Gem 8.0 73 45 ns
Carrot Six Pack 48.8 52.3 473 ns
Cauliflower Snowball Y Imp 223 24.0 23.5 ns
Lettuce Parris Island Cos 413 278 27.5 ns
Green Onion Ishikura 36.0 373 34.0 ns
Parsnip Alba 10.8 16.3 113 ns
Pea Little Marvel 2.3 23 2.5 ns
Radish Fuego 29.8 28.8 308 as
Ryegrass Pennant 350 378 325 ns
Snap Bean Oregon 91G 22.0 240 24.0 ns
Spinach Melody 13.8 12.5 14.3 ns
Sweet Corn Golden Jubliee 6.3 75 83 ns |
Table Beet Detroit Dark Red 725 68.0 72.8 ns
Wheat Stevenson 16.0 14.8 13.5 as

! Field preparation for planting began on June 15, 1995 and was completed on June 27, 1995.
* Both mechanical and sprinkler incorporation treatments completed on September 22, 1994,

Table 2. Seedling emergence of various crops 10 months after application of clomazone 4EC, at a rate of 0.25 Ib/A in
soil which had been only disked before planting.'

: Treament’
Crop Variety Untreated Rototiiled Irrigated

Secdlings/foot

Isd g0
Broccoli - Gem 85 10.8 1.9 ns
Carrot Six Pack 62.0 65.0 633 ns
Cauliflower Snowball ¥ Imp 14.8 9.0 11.3 ns
Lettuce Parris Island Cos 56.5 408 443 ns
Green Onion Ishikura 39.5 35.0 335 ns
Parsnip Alba 255 230 213 ns
Pea Little Marvel 3.0 0.9 2.3 ns
Radish Fuego 295 330 37.0 ns
Ryegrass Pennant 328 28.5 36.3 ns
Snap Bean Oregon 91G 17.5 17.0 14.5 ns
Spinach Melody 110 I3 14.0 ns
Sweet Corn Golden Jubliee 73 9.5 7.8 ns
Table Beet Detroit Dark Red 74.0 60.5 65.0 ns
Wheat Stevenson 200 17.8 14.0 43

! Field preparation for planting began on June 15, 1995 and was completed on June 27, 1995.
* Both mechanical and irrigation incarporation treatments completed on September 22, 1994,
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Tolerance of sweet corn cultivars to pyridate formulations. Carol Maliory-Smith, Bill D. Brewster, and
Dennis M. Gamroth. Six sweet corn cultivars were evaluated in separate trials for tolerance to wettable
powder and emulsifiable concentrate formulations of pyridate at the Hyslop Agronomy Farm near
Corvallis, OR. The ftrial design was a randomized complete block with three replications and 10 by 23 ft
plots. The herbicides were applied on June 8, 1995, to 3- to 6-leaf corn. A single-wheel compressed-air
sprayer was used to deliver a broadcast spray of 20 gpa at 15 psi. The trial area was cultivated to
reduce weed competition. A total of 24 ft of row was harvested from the center two rows in each plot.

Both pyridate formulations caused minor chlorosis in all six sweet corn cultivars (Tabie 1), but by July 6,
no symptoms were present in any treatment. The amount of chlorosis caused by pyridate was slightly
more than that caused by bentazon. None of the treatments adversely affected yield (Table 2). (Dept.
of Crop and Soil Science, Oregon State Univ., Corvallis, OR 97331-3002:) .~ "= '

Table 1. Visual evaluations of injury to sweet corn cultivars from pyridate formulations, Hyslop Farm,
Corvallis, OR. - .

Sweet corn injury?

Treatment' Rate J E GH SJ GS KK
(Ib/A) (%)
Pyridate EC 0.47 7 5 5 5 5 5
Pyridate EC 0.94 10 7 7 8 7 8
Pyridate WP 0.47 7 3 2 5 5 2
Pyridate WP 0.94 5 5 2 5 3 5
Bentazon 1 7 0 0 3 0 3
Check 0 0 0 0 0 0 0

"Herbicides applied June 8, 1985; EC = 3.75 Ib/gal emulsifiable concentrate, WP = 45% wettable powder.
Crop oil concentrate added to all treatments @ 1 qt/A.

Evaluated June 15, 1995: J = ‘Jubilee’, E = ‘Elite’, GH = 'GH-2690°, SJ = ‘Supersweet Jubilee’, GS =
‘GSS-7831°, KK = Krispy King'

Table 2. Yield of sweet corn cultivars following application of pyridate formulations at Hyslop Farm,
Corvallis, OR.

Sweet corn vield?

Treatment' Rate J E GH SJ GS KK
(Ib/A) (TIA)

Pyridate EC 0.47 11.8 15.9 13.5 13.4 11.1 14.2
Pyridate EC 0.94 12.2 16.6 13.4 14.2 11.3 14.8
Pyridate WP 0.47 12.2 16.5 12.8 13.8 11.8 13.0
Pyridate WP 0.94 12.0 15.2 13.5 14.8 13.1 14.2
Bentazon 1 12.2 14.9 14.5 13.1 12.2 13.3
Check 0 12.3 15.8 12.8 13.0 11.8 13.5

LSDgs NS NS NS NS NS NS

CV (%) 51 6.7 7.0 9.3 13.2 9.2

"Herbicides applied June 8, 1995; EC = 3.75 Ib/gal emulsifiable concentrate, WP = 45% wettable powder.
Crop oil concentrate added to all treatments @ 1 qUA.

*Harvested September 7, 1995; J = 'Jubilee’, E = ‘Elite’, GH = ‘GH-2630°, SJ = 'Supersweet Jubilee’, GS
= '(38S-7831", KK = ‘Krispy King'
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Sensitivity of seashore paspalum to commonly used postemergence turf herbicides. David W. Cudney, Victor A,
Gibeault, John S. Reints, and Clyde L. Elmore. Seashore paspalum (Paspalum vaginatum) is a relatively new turf
species in California. Since its introduction into California in the early 1980’s, information concerning its culture and
management has been developed. However, little is known about its response to the commonly used foliar turf
herbicides.

Few of the herbicides that are used in turf are completely selective. When foliar herbicides such as 2,4-D and MSMA,
are used, slight stunting and discoloration can occur. These symptoms are seldom noticed and persist for only a few days.
The negative effect of the symptoms is far outweighed by the benefits of weed control. Yet occasionally the response of a
turf species to an herbicide is severe enough that the herbicide can not be used with that turf species. An example of such a
response can be found in the reaction of St Augustine turf to MSMA application. .

In order to assess the effects of the commonly used foliar herbicides in seashore paspatum the following trial was
established on a healthy four-year-old turf sward at the University of California, Riverside Experiment Station Turf Facility on
August 23, 1995. The herbicides tested included: 2,4-D, MCPP, dicamba, MSMA, fenoxaprop, two of the most common
commercial three-way herbicide formulations {containing 2,4-D, MCPP, and dicamba), and a.commercial formulation of a
four-way herbicide combination (2,4-D, MCPP, dicamba and MSMA). Each plot was 5 by 15 ft. All treatments were applied
at rates typical of their use with other turf species using a C0O, plot sprayer at a spray volume of 50 galions per acre. The
plots were arranged in a randomized complete block design with four replications of each treatment. Phytotoxicity
evaluations were made 2, 5, 10, and 20 DAT. Mowing was discontinued during the evaluation period and measurements of
turf height were made on the 20th day after treatment. Height was taken by measuring the distance from the soil surface to
the top of the turf canopy and averaging five measurements for each plot.

MSMA and the combinations containing MSMA were injurious to seashore paspalum turf. Fenoxaprop also injured the turf.
The extent of the injury from these herbicides increased with time. It is doubtful that MSMA or fenoxaprop could be used on
Seashore Paspalum at normal rates of application. Dicamba, 2,4-D and MCPP alone and in three-way combinations did not
cause appreciable injury except for temporary reductions in height from 2,4-D and MCPP. All plots, including the MSMA and
fenoxaprop treatments had recovered from treatment effects 50 DAT. (Dept. Botany and Plant Sciences, University of
Califomia, Riverside, CA 92521 and Vegetable Crops Depariment, Weed Science Program, University of California, Davis,
CA 95961).

Table. Seashore paspalum post-emergence turf herbicide sensitivity,

B —- Phytotoxicity -—---——- Height

Herbicide Fenoxaprop 24-D  MCPP  Dicamba MSMA 2 DAT 5 DAT 10 DAT 20 DAT 20 DAT
Ib/A Rating ' cm
Dicamba 0.5 0.3 0.0 0.0 0.0 5.4
MCPP 1.5 0.3 0.0 1.0 1.0 4.0
2,4-D 1.5 0.0 0.0 2.0 2.0 3.6
Fenoxaprop 0.35 0.5 1.8 3.8 4.6 3.0
Combination #1 0.62 0.33 0.06 0.3 0.0 0.0 0.3 4.5
Combination #1 1.24 0.66 0.12 0.0 0.0 1.5 1.3 33
Combination #2 0.35 0.63 0.07 0.0 0.0 0.5 0.3 4.8
Combination #2 0.51 0.95 0.11 0.0 0.0 1.3 0.8 45
Combination #3 0.50 0.50 0.12 1.9 2.8 3.5 6.3 4.5 3.6
Combination #3 0.83 0.83 0.21 3.0 28 4.0 6.3 4.9 3.6
MSMA 2.0 33 35 5.8 5.8 3.5
Control 0.3 0.0 0.0 0.0 53
LSD @ 0.05 1.0 0.5 1.1 1.2 0.7

'0=no effect, 3 = turf producers would be concerned, 5 = plants with severe symptoms, 10 = all plants dead.
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Broadleaf weed control in spring-seeded alfalfa. Richard N. Amold, Eddie J. Gregory, and Daniel Smeal. Research plots
were established on May 17, 1995 at the Agricultural Science Center, Farmington, New Mexico to evaluate the response
of spring-seeded alfalfa (var. Champ) and broadleaf weeds to postemergence applications of AC 299,263 and
imazethapyr. All treatments except EPTC were applied postemergence with SUN-IT II at 1 gt/A. EPTC was applied
preplant-incorporated and rototilled to a depth of 2 inches on May 17, 1995. Soil type was a Wall sandy loam with pH
7.8 and <1% organic matter content. The expenimental design was a randomized complete block with four rephcations.
Individual plots were 10 by 30 £t in size. Treatments were applied with a compressed-air, backpack sprayer calibrated to
deliver 30 gpa at 30 psi. Treatments were applied on June 27, 1995 when alfalfa was in the second trifoliate leaf stage
and weeds were small. Black nightshade, redroot pigweed. and prostrate pigweed infestations were heavy throughout
the experimental area. Alfalfa stand counts, crop injury, and weed control evaluations were made on July 18, 1995.
Alfalfa was harvested August 29, 1995 with a self-propelled Almaco plot harvester.” -~ -~ -

All treatments had significantly higher plants/f? than EPTC. AC 299,263 and imazethapyr at 0.12 and 0.094 Ib ai/A
caused significantly more injury (stunting only) than any other treatment. Black nightshade, redroot pigweed, and
prostrate pigweed control were excellent (>98%) with all treatments except the check. The check plot yielded
significantly more T/A than any other treatment. All treatments had a significantly higher protein content than the check.

Table. Broadleaf weed control in spring-seeded alfalfa.

Crop Weed Control Crop
Treatment Rate Injury Plants/ft*  SOLNI AMARE AMABL  Yield Protein
Ib/A % no. % T/A %

AC 299,263 0.024 0 48 100 100 98 2.2 19.7
AC 299,263 0.032 0 49 100 100 99 2.2 20.1
AC 299,263 0.047 2 48 100 100 100 2.2 20.7
AC 299,263 0.063 12 49 100 100 100 2.1 20.4
AC 299,263 0.094 19 48 100 100 100 2.2 20.5
AC 299,263 0.12 22 49 100 100 100 2.0 20.5
Imazethapyr 0.063 1 49 100 100 100 22 203
Imazethapyr  0.094 12 50 100 100 100 2.1 21.6
EPTC 3.0 10 30 100 100 98 2.3 19.9
Imazethapyr 0.047 0 49 99 99 98 22 19.9
Hand-weeded 0 50 100 100 100 2.2 20.2
Check 0 49 0 0 0 2.7 14.9
Weeds/m® 33 13 18

LSD 0.05 ' 3 4 1 1 1 0.2 1.5
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Purple nutsedge control in alfalfa with norflurazon and EPTC granules. Barry R. Tickes. Research plots were
established to evaluate the efficacy of norflurazon 5% granules, applied over a single season, for purple nutsedge control

in alfalfa. The test was conducted at the University of Arizona Yuma Mesa Agricultural Center in southwestern Arizona.
Plots 16.5 by 125 ft. were established in a 4-year-old alfalfa stand containing a mixture of nondormant alfalfa cultivars.
Plots were flood irrigated in a level basin on superstition fine sand soil. The experiment was a randomized complete
block with three replications consisting of one or two application of norflurazon 5% granules at 1.0, 2.0, or 3.0 Ib/A,
four applications of EPTC 20% granules at 3.0 Ib/A, and an untreated control. Norflurazon treatments were applied
March 31 and June 19, 1995 and EPTC applications were made March 31, May 15, June 19, and July 31, 1995.
Applications were made with a Valmar PT 1220 ground-driven granule applicator with a 16.5 £ boom. Purple nutsedge
ranged from O to 22 plants/ft”. Purple nutsedge control was estimated visually on August 1,-1995.

Levels of purple nutsedge control were highest for two applications of norflurazon at 2.0 and 3.0 Ib/A (62 and 63%,
respectively). Both one and two applications of norflurazon at 1.0 Ib/A resulted in low levels of purple nutsedge control

(25 and 35%, respectively). Four applications of EPTC at 3.0 Ib/A provided 45% control of purple nutsedge.

Table. Purple nutsedge control in alfalfa with norflurazon and EPTC granules.

Treatment Rate Applications Purple nutsedge control'
Ib/A no. %

Norflurazon ' 1.0 1 25

Norflurazon 1.0 2 35

Norflurazon 2.0 1 50

Norflurazon 2.0 2 62

Norflurazon 3.0 1 57

Norflurazon 3.0 2 63

EPTC 3.0 4 45

Untreated - - -~ 0

Wisual evaluations made August 1, 1995,
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Weed control in seedling alfalfa. Carl E. Bell, Mick Canevari, and Ron Vargas. A field study
was conducted in the Imperial Valley of California to determine the economic impact of herbicide
‘use and companion planting with oats for weed control in seedling alfalfa. A1l aspects of
alfalfa planting and production were using normal grower practice except for the weed control
regimes.

The study utilized a Randomized Complete Block Design with 4 replications. Blocks were arranged
in line with the irrigation border to minimize irrigation and planting effects within the plots.
Plot size was 10 feet by 15 feet. Preplant incorporated treatments (EPTC and benefin) were
applied on Oct 27, 1994 and incorporated with a disk. The disk was double, offset, and set to
operate 2-4 inches deep. Oats (cv ’Cayuse’) were hand sown after disking and raked 1ightly into
the soil. Germination of the crop was with a flood irrigation on November 2. Postemergence
treatments were applied on December 22. The alfalfa was in the 3 trifoliolate stage of growth at
this time. Weather was cloudy, about 65°F, and the soil was wet, near field capacity. All
herbicide applications were made with a CO, pressured sprayer at 20 psi using 8003LP nozzles for
a spray volume of 30 GPA. Soil type was a clay loam.

A visual evaluation of weed control and crop injury was made on January 6, 1995. Weeds present
were London rocket, littleseed canarygrass, and wild oats. The crop was sampled for yield
estimates at the first harvest, on February 22, and at the second "harvest on“ApriT 7, 1995.
Results are shown in the Table below. Co S

Visual weed control evaluations indicated most treatments, with the exception of -the EPTC,
appeared to control weeds very well. The only significant crop injury was with paraquat, which
caused considerable leaf burn, chlorosis, and stand loss. Treatments with 2,4-DB caused typical
phenoxy-type injury.

At the first harvest, alfalfa yield, as a component of total forage, was significantly reduced
compared to all other treatments except paraquat and the oat nurse crops. Weed yield, in
contrast to the visual evaluation, was highest in the Balan and the untreated control plots. The
paraquat treatment and the oat nurse crops also had relatively high amounts of weeds at this
harvest. Other treatments were similar in yield. Total forage yield was highest for the two oat
treatments and the untreated control.

An economic comparison of these weed control methods is presented in Table 2. Net return is
directly related to total forage yield. Alfalfa hay prices used for this comparison were taken
from market data at the time the crop was harvested. These prices are unusually high, reflecting
a shortage of hay for the California dairy market. The weed control method that produced the
greatest amount of total forage, regardless of weediness produced the highest net return per
acre. This result may have been different during a period of low alfalfa hay demand when the
price spread between Tow and high quality alflafa is greater. ( Cooperative Extension,
University of California, Holtville, CA, 92250; Stockton, CA 95205, and Madera, CA 93637;
respectively.)

Table 1. The efficacy and yield effects of weed control treatments on first year alfalfa in the Imperial Valley of California

Treatment  Rate Timing' Visual Evaluation Yield

Heed Control Crop Injury  ------------ feb. 22, 1995 -----------= Apr. 7

Alfalfa Oats Heeds Total Alfalfa
Tbal/A e % - B tons/acre (904 OM)

Benefin 1.5 PP 100 <l 0.84a 0 0.30 1.14 0.
EPTC 4.0 PPI 50 0 0.82a 0 0.08 0.90 0.
Paraquat 0.25 Post 96 79 0.64 b 0.21 0.23 1,08 0.
2,4-DB 1. Post 85 8 0.8la 0.25 0.06 1,12 0.
8romoxynil 0.38 Post 98 2 0.72ab 0.17 0.06 0.95 0.
Z,4-DB+ 1.5+
sethoxydim 0.38 Post 99 12 0.73ab 0 0.07 0.80 0.
8romoxynil+ 0.38+
sethoxydim 0.38 Post 99 1 0.8la 0 0.06 0.87 cd 0.92abc
Oats 8 PP 100 0 0.63b 0.68 0.18 1.50ab 0.89 c
Qats 16 PPl 100 0 0.44 ¢ 1.12 0.19 1.76a 0.74 d
Untreated control 0 0 0.75ab 0.38 0.30 1.43 b 1.00a

' PPI = preplant incorporated, by disk to 2-4 inches deep, except oats, which were hand raked into the soil about ! inch

deep. Post = applied at the 3 trifoliolate growth stage of the alfalfa. .
Numbers in a column followed by the same letter are not different according to Duncan’s Multiple Range Test (P < 0.05).

Table 2. An economic comparison of various weed control methods in seedling alfalfa in the
Imperial Valley of California.

Treatment Preharvest Harvest Total Gross Net
Costs’ Costs® Costs Return’ Return®
$/acre --
Benefin 104.20 54.85 159.05 254.10 95.05
EPTC 103.00 51.25 154.25 239.90 85.65
Paraquat 99.70 52.75 152.45 225.00 72.55
2,4-DB 104.00 54.15 158.15 248.00 89.85
Bromoxynil 101,35 51.45 152.80 226.70 73.90
2,4-DB+sethoxydim 108.70 48.95 157.65 219.60 61.95
Bromoxynil+sethoxydim 106.10 49.95 156.05 228.35 72.30
Oats 100.10 58.65 158.75 265.70 106.95
Oats 100.50 60.25 160.75 272.20 111.45
Untreated control 97.20 59.25 156.45 273.00 116.55

' Preharvest costs include all crop establishment and maintenance costs, amortized over 2
harvests of the typical 8 harvests for the low desert.

? Harvest costs include cutting, raking, baling, hauling and stacking, adjusted by treatment for
actual forage tonage.

* Total costs are preharvest plus harvest costs.

‘ Gross return is based upon total forage yield for the first and second harvest, adjusted for
hay quality. Market data at the time of harvest was used to calculate crop values.
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Broadleaf weed contrgl in spring barlev. Robert W. Downard and Don W. Morishita. The objective
of this study was to examine broadleaf weed control with bromoxynil and MCPA and broadleaf
herbicide combinations. Plots were established on the University of Idaho Research and
Extension Center Kimberly. Idaho. Weed species evaluated in this study were kochia (KCHSC) and
common lambsquarters (CHEAL). Individual plots were 8 by 25 feet with treatments arranged in a
randomized complete block and replicated four times. The field was fertilized with 80 and 24
1b/A of nitrogen and sulfur, respectively. Spring barley (var. Crystal) was planted April 18,
1995, at 100 1b/A and sprinkler irrigated. A mid season application of 20 1b/A of nitrogen was
applied through the irrigation water to maintain fertility level. Soil type was a silt loam
with a pH of 8.3, CEC of 25.5 meq/100 g of soil. and 1.45% organic matter. Herbicides were
applied broadcast with a CQ, pressurized bicycle-wheel sprayer equipped with 11001 flat fan
nozzles. The delivery rate was 10 gpa at 36 psi. Additional application information is shown
in Table 1. Crop injury and weed control evaluations were taken June 6 and 13.. Plots were
harvested August 8 with a small- p]ot combine. : . hemE

able 1. Application information.

Application date 5/16/95 5/30/95

Air temperature (F) 68 75

Soil temperature (F) 64 69

Relative humidity (%) 35 58

Wind velocity (mph) 0 toé6 4 to 6

Soil moisture moist dry

Weed species KCHSC CHEAL SOLSA KCHSC CHEAL SOLSA
Growth stage' cotyl-3 1 cotyl  coty] 0.5-2in 0.5-2 in 2-6 1f
Density (plants/ft?) 7 2 5 4 3 4

‘cotyl=cotyledon. 1f=leaf. and in=inches.

Crop injury ranging from 8 to 13% was seen with bromoxynil and MCPA plus 2,4-D. dicamba plus
thifensulfuron and tribenuron, and 2.4-D alone (Table 2). Kochia and common lambsquarters
control was excellent with all herbicide treatments except 2.4-D. Control with 2,4-D dropped
off some on June 13. even though it still provided good control. No differences in grain yields
were seen with any treatment including the untreated check despite weed densities of 11 to 14
p]ants/ftz. This may be attributed to an unseasonably cool and wet spring that favored barley
growth over the weeds. (Department of Plant. Soil, and Entomological Sciences. University of
Idaho. Twin Falls. ID 83303).

ahle 2. Crop injury, broadleaf weed control, and barley yield. near Kimberly. ldaho.

Weed control!

Crop injury KCHSC CHEAL
Growth
Treatment? Rate stage 6/6  6/13 6/6 6/13 6/6  6/13  Yield
Wb/A e A L CEEEEEEE R Bu/A
Untreated check - - - - - - 118
Brom & MCPA 0.75 3 leaf 0 0 106 98 100 100 118
Brom & MCPA + 0.50 + 3 leaf 1 0 100 100 100 100 119
thif & trib 0.016
Brom & MCPA + 0.50 + 3 leaf 0 0 96 97 100 100 112
tribenuron 0.004
Brom & MCPA 0.75 Fully 1 0 99 100 100 100 117
tillered
Brom & MCPA gel 0.50 Fully 1 0 97 95 100 96 115
t11lered
Brom & MCPA 0.50 Fully 1 0 99 99 100 100 119
tillered
Brom & MCPA + 0.50 + Fully 0 0 94 99 100 100 120
thif & trib 0.016 tillered
Brom & MCPA + 0.50 + Fully 0 0 94 98 98 100 121
tribenuron 0.004 tillered
Brom & MCPA + 0.50 + Fully 8 4 96 97 99 100 120
2.4-D 0.35 tillered
Dicamba + 0.24 + 3 leaf 9 5 100 100 100 100 116
thif & trib 0.016
2.4-D Lv4 0.75 Fully 13 e 94 84 97 85 113
tillered
LSD (0.05) 4 3 5 4 NS 8 NS

‘Weeds evaluated for cantrol were kochia (KCHSC) and common lambsquarters (CHEAL)
Brom & MCPA is a commercial formulation of bromoxynil and MCPA. Thif & trib is a commercial
formulation of thifensulfuron and tribenuron. Surfactant was added to all thif & trib and
tribenuron treatments at 0.25% v/v.
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Rotational crop response to prosulfuron previpusly applied to small grains. Daniel A. Ball, Joan Campbell, Darrin L.
Walenta, and Donald C. Thill. Two concurrent studies were conducted at the Columbia Basin Agricultural Research
Center, Pendleton, OR and at the University of Idaho Plant Science Farm, Moscow, 1D to evaluate rotational crop
response to prosulfuron soil residues from previous postemergence application for broadleaf weed control in dryland
cereal grains. - At Pendleton, winter wheat var. ‘Stephens’ was seceded on October 15, 1993. Prosulfuron was applied
postemergence (POST) on April 11, 1994 to wheat in the 7 leaf stage with a tractor mounted, compressed air sprayer
delivering 12 gpa at 29 psi (air temperature 64 F, sky clear, wind SW at 1 to 2 mph, relative humidity 56%, soil temp.
at 0inch 89 F, 1 inch 80 F, 2 inch 65 F, 4 inch 51F). Plots were Jocated on a silt loam soil (29.2% sand, 60.4% silt,
10.4% clay, 1.6% organic matter, 6.1 pH, 12.1 Meq/100 g CEC) with 15 by 30 ft main plots and 15 by 10 ft subplots
arranged in a split-block design with four replications. All prosulfuron treatments were mixed with R-11 surfactant at
0.25% v/v. The control was not treated with any herbicide treatment at the Pendleton location. Wheat was harvested
with a Hege 140 plot combine on July 21, 1994 and grain yield was converted to bg/r/{»ba_s‘gd’ on a 60 Ib/bu test weight.
Wheat was not injured by any treatment. Weed populations were light and variable throughout the plot area. All
prosulfuron rates controlled coast fiddleneck, purple mustard, prickly lettuce, and miners lettuce. Yield and test weight
of winter wheat were unaffected by weed control treatment. At Moscow, spring barley var. ‘Russell’ was seeded April
19, 1994. Postemergence (POST) prosulfuron was applied on May 30, 1994 to 8 to 12 inch, 1 tiller barley with a self
propelled sprayer delivering 12 gpa at 40 psi (air temperature 62 F, sky clear, wind E at 0 to 5 mph, relative humidity
51%, soil temp. at 4 inch 63 F). Plots were located on a silt loam soil (22% sand, 62% silt, 16% clay, 2.9% organic
matter, 5.8 pH, 18.2 Meq/100 g CEC) with a 30 by 48 ft main plots and 30 by 16 ft subplots arranged in a split block
design with four replications. All prosulfuron treatments were mixed with R-11 surfactant at 0.25% v/v. Control plots
at Moscow was treated with bromoxynil at 0.43 kg/ha. Barley was harvested with a Hege plot combine on August 18,
1994 and yield was converted to bu/A. Barley was injured by prosulfuron application which adversely affected barley
yield and test weight. Common lambsquarters and red root pigweed were the major weeds present. Weed control in
barley was good with all treatments.

At Pendleton, wheat stubble was burned on August 17, 1994 and dry fertilizer was applied to plots. The entire plot area
was disked once and the fall canola treatment was disked a second time followed by flex tine harrowing. The entire
plot area was sprinkler irrigated on August 25 with a total of 6.4 inches of water. Fall canola was seeded on August
31, 1994 and reseeded, due to soil crusting and bird feeding damage, on October 7 with fall canola var. ‘120-91" at a
seeding rate of 10 Ib/A. The field was springtooth harrowed prior to re-seeding. Spring crops at Pendleton were treated
with a PPI application of trifluralin at 1.0 1b ai/A on March 17, 1995 followed by springtooth and flex tine harrow
incorporation. Spring canola var. ‘Legend’ was seeded on March 17 at 10 Ib/A. Spring pea var. ‘Columbia’ was
seeded on March 17 at 220 1b/A, and rolled on March 27. At Moscow, barley stubble was chisel plowed in the fall,
cultivated twice in the spring, harrowed twice, and rolled prior to spring seeding. Spring canola at Moscow was treated
with a PPI application of trifluralin at 1.0 Ib ai/A on May 4, 1995 and incorporated by harrowing. Canola var. ‘Helios’
was seeded on May 8 at 3 Ib/A. Spring pea var. ‘Columbia’ was seeded on May 1 at 160 Ib/A, and rolled on May 4.
Lentil var. ‘Red Chief” were sesded on May 8 at 60 Ib/A. Both peas and lentils received a PRE application of
metribuzin at 0.25 1b/A on May 8.

At Pendleton, fall canola was swathed on July 10, 1995 and threshed on July 14, spring pea was harvested dry on July
20, and spring canola was swathed on July 25 and threshed on July 31. At Moscow, lentil and pea were harvested
August 2 and canola was harvested September 1. Canola yield at Moscow was reduced by flea beetle and cabbage seed
pod weevil infestation. All clean grain samples were converted to 1b/A yields. Prosulfuron treatment applied the
previous season to small grains had no observable effects on visual growth (data not shown) or pea, canola, or lentil
seed yield at either of the two test locations. (Columbia Basin Ag. Res. Ctr., Oregon State Univ., Pendleton, OR 97801,
and Dept. of Plant, Soil, and Entomological Sci., Univ. of Idaho, Moscow, ID 83844-2339).

[able. Rotational crop response to prosulfuron previously applied to small grains. Crop yields at two locations.

Spring Lentil  Fall Canola Spring Canola Spring Pea
Treatment Rate ID OR ID OR ID OR
g/ha Ib/A

Prosulfuron 10 1560 1140 . 170 950 2640 2960
Prosulfuron 20 1730 1300 190 850 2800 2880
Prosulfuron 40 1650 1500 180 1030 3030 2920
Control -~ 1570 1220 160 910 2620 2760
LSD (0.05) ns ns ns ns ns ns
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Spring canola response to imazamethabenz previously applied to small grains. Daniel A. Ball, Terry L. Neider, Darrin
L. Walenta, and Donald C. Thill. Two concurrent studies were conducted at the Columbia Basin Agricultural Research
Center, Pendleton, OR and on a commercial field near Potlatch, ID to evaluate spring canola response to
imazamethabenz soil residues from previous postemergence application for wild oat control in cereal grains. At
Pendleton, winter wheat var. ‘Stephens’ was seeded on October 15, 1993. Postemergence (POST) imazamethabenz
applications were made on April 11. 1994 to wheat in the 7 leaf stage with a tractor mounted, compressed air
pressurized sprayer delivering 12 gpa at 29 psi (air temperature 64 F, sky clear, wind SW at 1 to 2 mph, relative
humidity 56%, soil temp. at 0 inch 89 F, 1 inch 80 F, 2 inch 65 F, 4 inch 51F). Plots were located on a silt loam soil
(29.2% sand, 60.4% silt, 10.4% clay, 1.6% organic matter, 6.1 pH, 12.1 Meq/100 g CEC) with 15 by 30 ft main plots
and 15 by 10 ft subplots arranged in an split-block design with four replications. All imazamethabenz treatments were
mixed with R-11 surfactant at 0.25% v/v. The control did not receive any herbicide treatment at Pendleton. Wheat was
harvested on July 21. No visible wheat injury was observed from any treatment, and yield, and test weight of winter
wheat were unaffected by weed control treatment (data not shown). At the Potlatch site, spring wheat var. ‘Edwall’ was
seeded on April 20, 1994. Postemergence (POST) imazamethabenz applications were made on May 24, 1994 t0 4 leaf,
1 tiller wheat with a hand-held, CO, pressurized backpack sprayer delivering 10 gpa at 40 psi (air temperature 92 F, sky
clear, wind W at 2 10 4 mph, relative humidity 58%, soil temp. at 0 inch 108 F, 2 inch 102 F, 4 inch 100 F). Plots were
located on a silt loam soil (24% sand, 64% silt, 12% clay, 3% organic matter, 4.9 pH, 15.1 meq/100g CEC) with a 20
by 40 fi plot size arranged in an RCB design with 4 replications. All imazamethabenz treatments were mixed with R-
11 non-ionic surfactant at 0.25% v/v. The control treatment at Potlatch was treated with a PPI application of triallate at
1.0 1b ai/A. Ali plots at Potlatch were oversprayed with bromoxynil at 0.25 lb ai/A. Wheat was harvested with a small
plot combine on August 12, 1994 and yield converted to bu/A. No visual injury of spring wheat was observed, and
vield, and test weight of spring wheat were unaffected by weed control treatment (data not shown).

At Pendleton, wheat stubble was burned on August 17, 1994. The entire plot area was disked twice. Spring canola at
Pendleton received a PPI application of trifluralin at 1.0 1b ai/A on March 17, 1995 followed by springtooth and flex
tine harrow incorporation. Spring canola var. ‘Legend’ was seeded on March 17 at 10 Ib/A. At Potlatch, the plot area
was chisel plowed in fall after wheat harvest. Spring canola at Potlatch was established by field cultivating and
harrowing in the spring prior to seeding canola var. ‘Reward’ on May 16, 1995 at 5 1b/A.

At Pendleton, canola plant stand counts were made on April 12, 1995 by counting all plants in three 1 yd row sections
per plot and converting to plants per fi’, Spring canola was swathed on July 25, 1995 and combined on July 31. All
clean grain samples were converted to 1b/A yields. At Potlatch, canola plant stand counts were made on June 7, 1995
by counting all plants in two 0.5 yd row sections per plot and converting to plants per fi* Spring canola was direct
combined on September 5, 1995. All clean grain samples were converted to 1b/A yields. Results showed that
imazamethabenz doses applied the previous season 1o small grains had no observable effects on visual growth (data not
shown), plant stand or yields of spring seeded canola at either test location. (Columbia Basin Ag. Res. Cir., Oregon State
Univ., Pendleton, OR 97801, and Dept. of Plant, Soil, and Entomological Sci., Univ. of Idaho, Moscow, ID 83844-2339).

Table. Spring canola plant stand and seed yield response to imazamethabenz previously applied to spring or winter
wheat at two locations.

Canola Stand Density nola Seed Yield
Treatment Rate Potlatch, ID Pendleton, OR Potlatch, ID Pendleton, OR
1577 N —— no. plants/fi’ Ib/A
Imazamethabenz 0.23 9.6 85 780 750
Imazamethabenz 0.47 7.6 10.2 780 730
Imazamethabenz 0.94 . 6.4 11.0 730 970
Control - 5.3 9.5 720 910
LSD (0.05) ns ns ns ns
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Wild oat control in barlev. John O. Evans and R William Mace. Tralkoxydim was applied to "Roflo” barley
alone and in combination with bromoxynil, and 2,4-D to evaluate wild oat control. These were compared to
imazamethabenz with similar tank mixes and with diclofop. Plots were established at Utah State University
in Logan at the Greenville research farm. The soil type was a Millville silt loam with 7.9 pH and an organic
matter content of less than 2%. The barley was planted April 20, 1995. Treatments were established June
20, in a randomized block design, with three replications. 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 barley was 8 inches high with 4 to 5 leaves when treated. A
dense stand of wild oats, 6 inches high having 2 to 4 leaves made up about 95% of the weed population.
There were a few mustards making up the balance. Visual evaluations for wild oat control and crop injury
were recorded June 6th, July 14th and at harvest August 10.

A very wet spring accounted for the late herbicide application window and ideal conditions for diclofop.
Diclofop performed exceptionally well, providing 100 percent wild oat control throughout the season.
Imazamethabenz performed disappointingly at between 50 and 70 percent. Tralkoxydim mixed with either
2.4-D or bromoxynil plus MCPA provided wild oat control between 65 and 90 percent. The only treatment
causing measurable barley injury was the imazamethabenz / 2,4-D combination. Grain yields were
significantly different between the control plots, the diclofop, tralkoxydim+ bromoxynil, and tralkoxydim +
2.4-D ester treatments. (Utah Agricultural Experiment Station, Logan, Ut. 84322-4820)

Table. Wild oat control with selected herbicides in barley.

Weed control Crop response
Treatment Rate AVEFA Injury Yield
b/A % % Bu/A
Tralkoxydim® 0.27 72 0 52.8
Tralkoxydim® 0.27
bromoxyni+MCPA 0.75 90 0 57.9
Tralkoxydim' 0.27
2,4-D amine 0.75 65 0 49.8
Tralkoxydim' 0.27
2,4-D ester 0.75 80 0
Imazamethabenz? 0.47 67 5
Imazamethabenz?+ 0.4
2,4-D amine 0.75 46 3 33.9
Imazamethabenz?+ 0.47
2,4-D ester 0.75 63 13 54.2
Tralkoxydim?* 0.18
imazamethabenz 0.25 65 3 43.8
Diclofop 1 100 0 59.3
Untreated 0 0 321
LSDyes) 8.7 235
7

non-ionic surfactant added at .5 % viv

non-ionic surfactant added at .25 % viv

36



Wild oat control in spring barley with tralkoxydim. Robert W. Downard and Don W. Morishita. A
field study was established under furrow irrigation near Picabo, Idaho to evaluate wild oat
control with tralkoxydim tank mixed with broadleaf herbicides. Individual plots were 8 by 25
feet and treatments were arranged in a randomized complete block and replicated four times.
Spring barley (var. Galena) was planted April 25. 1995, at 112 1b/A. Soil type was a silt loam
with a pH of 8.5. The herbicides were applied broadcast with a CO, pressurized bicycle-wheel
sprayer. The delivery rate was 10 gpa at 36 psi using 11001 flat fan nozzles. Herbicides were
applied June 1. (air temperature 70 F, soil temperature 66 F. relative humidity 68%. and no
wind). Wild oats were at the 1 to 3 leaf stage and averaged 23 p]ants/ftz. Visual evaluations
for crop injury were taken 15, 29, and 56 days after treatment. Wild oat control evaluations
were taken 29, 56 and 84 days after treatment. Plots were harvested September 11, 1995 with a
small-plot combine.

No herbicide treatment reduced yields due to crop injury except diclofop plus crop oil
concentrate (Table). Crop o1l concentrate was inadvertently added to diclofop and subsequently
injured the bartey. Tralkoxydim at 0.25 1b/A + TF8035 and tralkoxydim at 0.18 1b/A + TF8035 +
ammonium SO, or 32% UAN controlled wild oat 95% or better on the last evaluation. These
treatments also were among the highest yielding treatments in this study (Department of Plant,
Soil. and Entomological Sciences. University of Idaho. Twin Falls, Idaho 83303).

Table. Crop injury. wild oat control. and barley yield. near Picabo. ldaho.

Crop injury W11¢ oat control
Treatment! Rate 6/16  6/30  7/27 6/30 7/27 8/24 Yield
W/A e LR P TR BusA

Untreated check - - - - - - 83

Tralkoxydim + 0.18 + 4 3 1 76 86 85 109
TF8035 0.5% v/v

Tralkoxvdim + 0.25 + 5 4 3 91 95 95 114
TF8035 0.5% v/v

Tralkoxydim + 0.18 + 4 1 0 5] 70 48 105
brom & MCPA + 0.75 +
TF8035 0.5% viv

Tralkoxydim + 0.18 + 9 5 3 48 81 68 104
promoxynil + 0.5+
TF8033 (.5% v/v

Tralkoxydim + 0.18 + 4 3 0 43 69 53 105
MCPA LV ester + 0.5+
TF8035 0.5% v/v

Diclofop + 1.0 + 26 21 14 85 84 69 g7
coc 1.0 pt/A

Imazamethabenz + 0.47 + 3 0 G 61 71 74 120
nonionic surfactant 0.25% v/v

Imazamethabenz + 023 + 5 3 0 51 75 65 106
difenzoquat 0.5

Tralkoxydim + 0.18 + 9 1 4 9z €5 98 110
TF8O35 + 0.5% v/iv +
ammonium SO, 1.5

Tralkoxydim + 0.18 + 8 1 0 97 98 96 122
TFBC35 + 0.5% v/iv +
325 UAN 2.5% viv

Tralkoxydim - 0.18 + 11 9 1 55 91 86 109
2.4-D LV ester + 0.5+
TFB03> + 0.5% v/v +
ammonium SO, 1.5

Tralkoxydim + 0.18 + 10 8 4 43 79 68 95
2.4-D LV ester + 0.5+
TFB035 0.5% v/v

.SD (0.05) 4 4 4 11 13 13 16

8rom & MCPA is a commercial formulation of bromoxynil and MCPA
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Broadleaf weed control in spring barlev, Gary A. Lee and Alex G. Ogg, Jr. A study was established near LaCrosse in
Whitman County, WA, to evaluate effectiveness of postemergence herbicides for the control of broadleaf weeds in
spring barley and to determine subsequent crop tolerance and yield. Spruig barley ( var. ‘Camelot” ) was planted April
10, 1995, to a depth of 1.5 inches and at a rate of 75 Ib/A. Spring barley plants began to emerge April 23, 1995. Soil
at the location is a Walla Walla Silt Loam ( 30% sand, 66% silt, 4% clay, pH 7.6 and 2.02% organic matter ) and the
surface condition at the time of herbicide application was smooth and soft with moderate crop residue. The herbicide
treatments were arranged iu a randomized complete block design with four replications and individual plots were 10 by
30 fi. Herbicides were applied postemergence on May 12, 1995 ( Table 1 ) with a CO, pressurized backpack sprayer
calibrated to deliver 12 gpa at 30 psi. Crop tolerance and weed control were evaluated at 8 ( May 20 ) and 33 ( June
16 ) days after treatment ( DAT ) and the crop was harvested on August 17,1995, Plots were harvested with a
Wintersteiger combine and yields and bushel test weights were calculated on grain samples after deawning and cleaning
through a clipper cleaner.

Table 1. Application data

Crop stage 7-10 leaf, 1-2 tillers ( principal growth stage: 21-22 )

Weed stage kochia: 10-14 If rosettes to plants 2 in. tall with 22 leaves
tumble mustard: 12-14 If rosettes

Alir temp. ( F) 65

Relative humidity ( % ) 43

Wind ( mph ) 2-4

Sky 100% clond cover

Soil temp. ( F at41n. ) 59

Soil moisture dry at surface, good moisture at .5 in.

Rain fall, April to August  4.82inches
First significant rain fall afier herbicide application was 0.81 in. occurring June 4, 1995

Russian thistle ( SASKR ) and Virginia pepperweed ( LEPV] ) nfested the study area, but the populations were too
sparse and sporadic to obtain meaningful data. One replication of the study was abandoned because of the influence of
residual herbicides applied for perennial weed control the previous growing season. Thus information presented in
Table 2 is based on three replications. The kochia { KCHSC ) density varied from 0-40 plants/ fi*, but generaily
infested the entire study area. Tumble mustard ( SSYAL ) averaged less than 1 plant/ 9 ;.

Several herbicide treatments injured to both kochia and tumble mustard within 8 DAT. 2,4-D LVE at 0.75 Ib/A,
bromoxyuil + 2,4-D LVE at 0.25 + 0.5 1b/A, trifensulfuron + tribenuron + 2,4-D LVE at 0.25 + 0.125 0oz + 0.5 Ib/A,
pyridate + dicamba at 0.47 -+ 0.094 1b/A, F-8426 + 2,4-D amine DF at 0.031 + 0.25 Ib/A and 2.4-D amine + dicamba at
0.5+ 0.094 Ib/A controlled both weeds species 94% or more, 33 days after herbicide application. Herbicide treatments
containing dicamba injured the barley crop significantly. Internode bowing, prostrate growth and malformed heads
were observed.

Barley yields from herbicide treated plots were not significantly higher than yields from the weedy check. However,
vield and bushel test weight from plots treated with dicamba at 0.19 Ib/A and 2,4-D amine + dicamba at 0.5 < 0.19 Ib/A
were significantly Jower than yields from the nontreated plots. ( Plant Science Division, University of Idaho, Moscow
ID 83844-2339 and Nonirrigated Weed Science Research Unit, USDA-ARS, Pullman WA 99164-6416 )

Table 2, Effect of postemergence applicd herbivides on spring barley, erop yield and reduction of kochia and tnmuble mustard populations.

3

Weed Control
Crop Wjury  Crop Yield' KCHSC SSYAL

HERBICIDE TREATMENT Rate BDAT 33 DAT /A TW 8 DATY 33 DAT® 8 DAT® 33 DAT’
2,4-DLVE* 0.75 I/A 4] 6 1753 46 7 98 6 100
Bromoxynil * 0.375 Ib/A 0 2 2165 48 10 56 10 39
Bromoxynil + 2,4-D LVE * 0.25+ 0.5 Ib/A 0 8 1727 46 8 94 8 100
Trifensulf. + triben. + 2,4-D LVE * 0.25 + 0.125 0z + 0.5 Ib/A 0 2 1557 46 6 94 7 100
Trifensull + triben.* 0.25 +0.)25 o/A 0 2 2104 48 3 48 4 100
Clopyralid + MCPA 0.095+ 0.5 /A 0 I 2051 48 ] 76 6 100
Pyridate * 0.47 /A 4 5 2130 48 3 34 3 24
Pyridate + dicamba * 0.47 + .09 /A 0 38 1457 15 3 94 4 100
F-8426 + 2,4-D amine DF * 0.031 +0.25 Ib/A 2 0 2155 48 7 98 8 100
Dicamba * 0.19 Ib/A 0 39 1082 44 7 78 7 100
2,4-D amiue + dicamba * 0.5+ 0,19 Ib/A 0 42 1249 44 6 99 3 100
Weedy check 0 ¢ thel 47 [ 0 0 0

LSD i 8 510 2 I 29 i 20
*R-11 surfactant added at the rate of 25% V/V
'Barley yield aud test weight (TW) detennined after samples were deawned and cleaned through a clipper cleaner.
"Rating seale: 0 = no symptoms; 10 = dead
“Percent “Teduction incompetitive ability”; 0 = no reduciion in weed competition and 100 = compleie climination of weed competition
*Weed controt visually evaluated on May 20 and Juncl6; 8 and 33 days after treatment (DAT), respectively.
*Herbicide injury 1o wheat: 0 = no effict; 2 = slight chlorosis, leaf tip bronzng snd/or bitemode bowing, S = moderate chlorosis, leaf tip bronzing and/or
intermode bowing; 10 = complete hill
“Percent hewbicide phytotixicity resolting in reduced crop production potential
Trifeasulf. =trifensulfuron; triben. = uibenuron 38



Broadleaf weed control in spring barley with dicamba and pyridate. Don W. Morishita and Robert
W. Downard. Dicamba and pyridate tank mixtures were evaluated in a field study for the control
of kochia (KCHSC), common Tambsquarters (CHEAL). redroot pigweed (AMARE), and hairy nightshade
(SOLSA) in irrigated spring barley (var. Crystal). This experiment was established at the UI
Research and Extension Center, Kimberly, Idaho. Fertilizer was applied at a rate of 80 and 24
1b/A of nitrogen and sulfur, respectively prior to planting. The crop was planted April 18,
1995, at 100 1b/A. Experimental design was a randomized complete block with four replications
and plots were 8 by 25 ft. Soil type was a silt loam with a pH of 8.3. CEC of 25.5 meq/100 g
soil, and 1.45% organic matter. Herbicides were applied with a CO, pressurized bicycle wheel
sprayer equipped with 11001 flat fan nozzles calibrated to deliver 10 gpa at 22 psi. All
herbicide treatments were applied May 16. with the crop in the 3 leaf stage. At the time of
application air temperature was 68 F. soil temperature 64 F, relative humidity 35%, and wind
velocity 0 to 6 mph. Average total weed density was 10 p]ants/ft2 and kochia was the
predominant species. Visual evaluations for crop injury and weed control were taken June 6 and
20. The barley was harvested August 18 with a small-plot combine.

Crop injury was highest, ranging from 9 to 14%, with pyridate + metribuzin and both rates of
pyridate alone 3 weeks after treatment (Table). At 5 weeks after treatment, crop injury was
about the same as the earlier evaluation. Weed control was equal among ail herbicide treatments
for all weed species except pyridate at (.47 1b/A. This was the only treatment that did not
effectively control kochia. Control of the other weeds with the lower rate of pyridate was
lower than the best performing herbicide treatments. but was still 83% or higher. This lower
Tevel of weed control did not affect the barley yield. There was no difference in crop yield
among treatments in this study. This may possibly have been due to favorable barley growing
conditions early in the season. (Dept. of Plant. Soil. and Entomological Sciences, Twin Falls,
1D 83303)

Table 2. Crop injury, weed control, and barley yield with pyridate and dicamba. near Kimberly,
ldaho.

Weed controt?

Crop injury KCHSC CHEAL AMARE SOLSA  Crop
Treatment? Rate 6/6 6/20 6/6 6/20 6/6 6/20 6/6 6/28  yield
1b/A e R R L L PP R R Bu/A
Check - - - - - - - - 123
Pyridate 0.94 9 13 90 89 92 91 99 96 128
Pyridate 0.47 9 11 65 74 83 90 89 93 132
Dicamba + 0.094 + 3 6 97 100 100 100 100 100 126
pyridate 0.47
Dicamba + 0.094 + 4 8 97 98 100 100 100 99 131
2.4-D Amine  0.38
Dicamba + 0.094 + 3 9 94 99 100 100 100 100 123
pyridate + 0.235 +
2.4-D Amine  0.38
Pyridate + 0.47 + 14 15 99 100 100 99 100 91 127
metribuzin 0.125
Dicamba + 0.094 + 3 5 95 97 100 100 100 100 128
2.4-D Amine 0.25
SAN 845H + 0.094+ 0 1 92 97 100 100 100 100 128
2.4-D Amine (.38
SAN 845H + 0.094+ 0 0 94 98 100 100 100 99 131
MCPA 0.38 )
LSD (0.05) 8 5 11 9 7 8 4 5 NS

'Weeds evalusted for control were kochia (KCHSC). common lambsquarters (CHEAL). redroot pigweed
(AMARE) ., and hairy nightshade (SOLSA).
ZA11 herbicide treatment included nonionic surfactant at 0.25% v/v.

39



Broadleaf weed control in spring barlev with FB8426. Don W. Morishita and Robert W. Downard. Weed
control with F8426 applied alone and in combination with other broadleaf herbicides was
evaluated in a study conducted at the UI Research and Extension Center. Kimberly, Idaho. Spring
barley (var. Crystal) was planted April 18, 1995, at a seeding rate of 100 1b/A and sprinkler
irrigated. The experimental design was a randomized complete block with four replications.
Plots were 8 by 25 ft. Soil texture was a silt loam with a pH of 8.3, CEC of 25.5 meq/100 g
soil, and 1.45% organic matter. Herbicides were applied with a CO, pressurized bicycle-wheel
sprayer calibrated to deliver 10 gpa at 35 psi. Environmental conditions at each application is
shown in Table 1. Visual evaluations for crop injury and kochia (KCHSC), common lambsquarters
(CHEAL) . redroot pigweed (AMARE), and hairy nightshade (SOLSA) control were taken Juns 5. 13,
and 28. The crop was harvested August 28 with a small-plot combine.

Table 1. Application information.

Application timing < 4 leaf Tillering
Application date 5/16/95 5/30/95
Air temperature (F) 68 75
Soil temperature (F) 64 69
Relative humidity (%) 35 58
Wind velocity (mph) 0 to 6 4 to 6
Weed species Kochia Common lambsquarters Hairy nightshade
Weed density (plants/f?) 4 4 1

Several herbicide treatments injured the crop (Table 2). Only F8426 in combination with 2.4-D
at 0.25 1b/A or dicamba at 0.094 1b/A and thifensulfuron & tribenuron + bromoxynil & MCPA
injured the crop less than 10% at the first evaluation date. By the third evaluation date
however, the highest injury observed was 5% with F8426 + bromoxynil. Weed control on the third
evaluation date for all weed species was 95% or better among a1l herbicide treatments. Ideal
growing conditions for the barley apparently reduced the competitive effect of the weeds in this
study. No herbicide treatment had a grain yield higher than the untreated check, but F8426 +
2,4-D at 0.023 + 0.25 1b/A did out-yield five other herbicide treatments. This could partly be
attributed to the Tower level of early crop injury compared to the others. (Dept of Plant,
Soil, and Entomoiogical Sciences, University of Idaho, Twin Falls, 1D 83303)

able 2. Crop injury, weed control, and barley yreld with £8i26. near Kuberly, ldaho

Weed control’

Growth _Crop_injury KCHY! _ fAL_ AMARE SOLSA Crop
Treatment? Rate Slage 6/5 6/13 6/20 6/5 6713 6/28 6/5 6713 6/28 6/5 6/13 6/28 6/5 6/13 6/28 yield
W/A e S R LR T R R R Bu/A
Check - - - - - - - - - - - - - - - 121
F8426 0.023  Tillering 21 6 0 98 100 100 89 99 100 99 100 100 90 100 95 123
F8426 0.031 Nlering 24 9 3 94 100 100 93 100 100 99 100 100 94 100 99 122
F8426 + 0.023 + Niltering 4 4 0 86 100 98 85 97 95 93 100 100 94 100 96 132
2.4-D Amine 0.25
F8426 + 0.023 « Tillering 41 11 1 91 98 100 96 100 100 95 100 100 100 100 96 114
2.4-D Amine 0.38
F8426 + 0.031 + Tiilering 31 11 0 94 100 100 91 100 100 99 98 100 9 99 98 17
2,4 D Amine 0.25
£8426 + 0,031 + Tillering 31 10 3 94 100 100 93 100 106 100 100 100 96 100 98 122
2.4-D Amne 0.38
£8426 + 0.031 + <4 leaf 5 4 3 99 100 100 97 100 100 9/ 100 99 91 100 100 104
dicamba 0.094
£8426 + 0.31 + <4 Yeal 10 6 0 96 100 100 90 98 98 95 100 99 88 Y8 96 120
MCPA Amine  0.25
£8426 + 0.031 + <4 leaf 45 18 5 95 100 98 91 89 9 91 100 99 88 100 95 118
bromoxynyl  0.187
F8426 old’ 0.031 Tillering 21 5 8} 96 100 100 88 99 99 100 160 100 92 98 95 117
Thif & trip' 0.375 <4 leaf 4 4 8} 7% 99 96 95 100 100 94 99 100 88 99 98 119
brom & MCPA 0.25

LSD (0 05) 9 4 2 8 2 il NS NS 3 NS NS NS 7 NS N 13

"Weeds evaluated for control were kochia (KCHSC), common lambsquarters (CHEAL) . rediroot pigweed (AMARC), und hairy mightshade
(SOLSAY.

A1 herbicide treatments included nonionic surfactant at 0 25% v/v.

‘0ld formulation of F8426.

‘T f & trib is a commercial formulation of thifensulfuron and tribenuron  Brom & MCPA is a commercial formulation of
promoxym 1 and MCPA.
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Dicamba tank mix combinations for broadleaf weed control in spring barley. Don W. Morishita and
Robert W. Downard. A field study was established at the Ul Research and Extension Center near
Kimberly. Idaho to evaluate dicamba tank mixtures with other broadleaf herbicides for crop
phytotoxicity and weed control. Spring barley (var. Crystal) was planted April 18, 1995, at 100
1b/A. Prior to planting. the study area was fertilized with 80 and 24 1b/A of nitrogen and
sulfur, respectively. The crop was sprinkler irrigated as needed and an additional 20 1b/A UAN
was applied midseason through the irrigation system. Plots were 8 by 25 ft and the herbicide
treatments were arranged in a randomized complete block design with four replications. Soil
texture was a silt loam with a pH of 8.3. CEC of 25.5 meq/100 g soil. and 1.45% organic matter.
A11 herbicide treatments were applied with a CO, pressurized bicycle-wheel sprayer equipped with
11001 flat fan nozzles calibrated to deliver 10 gpa at 22 psi. Herbicides were applied May 16
when the crop was in the 3 leaf stage. Environmental conditions at the time of application were
as follows: air temperature 66 F, soil temperature 61 F. relative humidity 52%. and wind
velocity 4 to 6 mph. Visual evaluations for crop injury and weed control were taken June 6 and
28. Weed species evaluated for control in this study were kochia (KCHSC). common lambsquarters
(CHEAL). redroot pigweed (AMARE). and hairy nightshade (SOLSA) with a total average density of
10 plants/ft?. The barley was harvested August 29 with a small-plot combine.

None of the dicamba tank mix combinations injured the crop more than 6% (Table). Weed control
was not different among herbicide treatments and ranged from 90 -to 100% for all weeds. Due to
conditions favorable for barley growth the weeds had no effect on grain yield. (Dept. of Plant,
Soil, and Entomological Sciences, University of Idaho. Twin Falls, ID 83303)

Table. Crop injury. broadleaf weed control, and barley yield near Kimberly, Idaho.

Weed control}

injury KCHSC CHEAL AMARE SQLSA  Crop
Treatment? Rate 6/6 6/28 6/6 6/28  6/6 6/28 6/6  6/28 6/28 yield
Tb/A s e Bu/A

Check - - - - - - - - - 114
Dicamba + 0,094 + 0 0 100 100 99 98 100 100 35 110
bromoxynil 0.25
Dicamba + 0.094 + 3 3 100 100 100 g 100 100 a5 117
bromoxynil +  0.125 +

MCPA Amine 0.25
Dicamba + 0.094 + 1 6 100 160 100 100 100 100 94 113
bromoxynil +  0.25 +

MCPA Amine 0.25
Dicamba + 0.094 + 0 1 98 100 100 100 100 98 a3 110
bromoxynil +  0.125 +

thif & trib®  0.125

Dicamba + 0.094 + 1 3 100 98 100 100 100 ag 91 121
bromoxynil +  0.25 +

thif & trib 0.125

Bromoxynil + 0.125 + ¢ 5 100 100 100 100 100 100 94 115
thif & trib 0.125

Dicamba + 0.094 + 4 1 100 100 100 100 100 100 86 110
bromoxynil +  0.125 +

MCPA Amine + 0.25 +

thif & trib 0.125

Dicamba + 0.094 + 1 0 86 98 100 96 100 100 93 116
thif & trib + 0.125 +

2.4-D Amine 0.25

Dicamba + 0.094 + O 0 99 96 99 100 100 100 90 116
thif & trib + 0.25 +

2.4-D Amine 0.25

Dicamba + 0.094 + 1 0 100 98 100 100 100 99 94 114
bromoxynil +  0.25 +

2.4-D Amine 0.25

LSD (0.05) 4 4 NS NS NS NS NS NS NS NS

‘Weeds evaluated for control were kochia (KCHSC). common lambsquarters (CHEAL), redroot pigweed
(AMARE) . and hairy nightshade (SOLSA).

’A11 herbicide treatments included nonionic surfactant at 0.25% v/v.

Thif & trib is a commercial formulation of thifensulfuron and tribenuron.
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Effect of application fiming ang herbicide rate on broadleaf weed contrg) in spring harlev. Mark
J. Pavek, Robert W. Downard. Don W. Morishita. David L. Barton. and J. Reed Findlay. Three
experiments were conducted in south central Idaho (Kimberly. Jerome. and Murtaugh) to evaluate
broadleaf weed control and crop injury in spring barley using a tank mixture of bromoxynil &
MCPA + tribenuron. The mixture was applied at six rates with the highest rate (1x) equal to 0.5
+ (0.012 1b/A of bromoxynil & MCPA + tribenuron. The remaining rates were 5/6, 2/3. 1/2. 1/3.
and 1/6 of the highest rate. An untreated check also was included. Each herbicide rate was
applied to weeds at three growth stages: cotyledon to 2 leaf, 2 to 4 leaf, and 4 to 8 leaf.
Treatments were arranged in a split plot design with four replications. Main plots were
application timing and sub-plots were herbicide rate. Sub-plots were 8 by 25 feet. A bicycle-
wheel sprayer was calibrated to deliver 10 gpa at 26 psi. using 11001 flat fan nozzles.
Additional application information and weed densities are presented in Table 1. Weed control
and crop injury were evaluated visually two times.

Table 1. Application information and weed densities.

Location ----------- Kimberly ------s -vomiioiannn Jerome ------co- aiaooooiin Murtaugh ------
Applic. date 5/16 5/26 5/31 5/19 5/31 6/11 5/9 5/15  5/31
Applic. time' Cotyl-2 1f 2-4 1f  4-8 1f Cotyi-2 1f 2-4 Yf 4-8 1f Cotyl-2 1f 2-4 1f 4-§ If
Air temp.(F) 61 62 79 -- 67 60 62 64 64
Soil temp.(F) 54 54 78 60 63 50 54 56
RH (%) 84 48 45 - 49 €3 -- 31 64
Whind (mph) 4 5 3 -- 0 4 5 5 2
KCHSC/ Ft° 9 9 ] 3 3 3 - 19 6
SOLSA/ft? 4 4 4 1 1 <1 0 0 0
CHEAL/ft® <] <] <] <1 <] <1 0 0 0
AMARE /12 0 Q 0 1 15 25 - 12 34
Total weeds/ft* 13 13 13 15 19 28 0 31 40
Cultivar Crystal Baroness Crystal

‘Cotyl = cotvledon. 1f = leaf. RH = reiative humidity. KCHSC = kochia, SOLSA = hairy nightshade.

CHEAL = common lambsquarters, AMARE = redroot pigweeq.

Jable 2. Weed control and yield with reduced herbicide rates. near Jerome, ldaho.
Weed controlt
Applic. AMARE KCHSEC SQLSA CHEAL

Treatment’ Rate timing 6/19 /6 6/19 /6 6/19  7/6 6/19  7/6 Yield

Tb/A e A SECREEEETEEEEP NPT Bu/A
Untreated check 0 0 0 0 0 0 0 0 104
Brom & MCPA + 0.083 + Coty-2 1f 64 70 65 70 67 76 74 70 104
tribenuron 0.002
Brom & MCPA+ 0170 + Coty-2 1¢ 88 78 100 25 @5 80 as 95 125
tribenuron 0.004
Brom & MCPA + 0.250 + Coty-2 1f 96 90 100 100 94 €8 100 99 110
tribenuron 0.006
Brom & MCPA+ 0.330 + Coty-2 1f 9% 91 100 100 94 84 106 100 104
tribenuron 0.008
Brom & MCPA + 0.420 + Coty-2 1f 95 94 100 100 92 °1 100 100 109
tribenuron 0.010
Brom & MIPA+ 0.500 + Coty-2 1f 98 o9 100 100 00 98 100 100 108
tribenuron 0.012
Untrestec check 0 0 0 0 0 0 0 0 g7
Brom & MCPA + 0.083 + Z-4 leaf 70 73 75 94 89 85 89 98 a9
tribenuron 0.002
8rom & MCPA+ 0.170 ~ 2-4 eaf 86 83 82 29 93 91 96 100 111
tribenuron 0.004
Brom & MCPA + 0.250 + 2-4 leaf 94 95 95 100 96 97 99 100 100
tridbenuron 0.006
Brom § MCPA+ 0.330 + 2-4 leat 92 25 97 100 96 98 100 100 96
tribenuron 0.008
Brom & MCPA + 0.4620 + 2-4 leaf 96 97 100 100 98 99 100 100 93
tribenuron 0.010
Brom & MCPA+ 0.500 + 2-4 leaf 92 97 99 100 99 100 100 100 100
tribenuron 0.012
Untreated check 0 0 0 0 0 0 0 99
Brom & MCPA + 0.083 + 4-8 ieaf 20 70 20 76 33 84 41 78 98
tribenuron 0.002
Brom & MCPA+ 0.170 + 4.8 leaf 45 €3 38 79 49 87 54 86 105
tribenyron 0.004
8rom & MCPA + 0.250 + 4-8 leaf 56 68 51 81 60 82 68 86 115
tribenuron 0.008
Brom & MCPA+ 0.330 + 4-8 leaf 51 74 45 92 58 99 58 98 108
tripenuron 0.008
8rom & MCPA + 0.420 « 4-8 leaf 49 72 53 94 35 94 54 94 106
tribenuron 0.010
8rom & MCPA+ 0.500 + 4-8 leaf 6l 7¢ 56 98 65 100 66 o5 97
tribenuron 0.012
.SD (0.05) 16 8 16 8§ 1B 9 18 7 NS

‘Weeds evaiuated for control were redroot p1gheed (AMAREY, kochia (KCHSC). harry nightshade (SOLSA), and

comron lambsquarters (CHEAL)
‘Brom & MCPA 15 e commercis) formulation of bromoxynil ang MCPA.
treetments at {,5% v/v.
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Table 3 YWeed control and yieid with reduced nerbicide rates. near Kimberly, i{daho.

Weed control!

Appiic. KCHSG OLSA ZHEAL AMARE

Treatment” Rate timing 5/13 6/28 6/13 6/28 5013 6/28 6/23  VYielic

ID/A e LR R LR Bu/#
Untreated check N 0 0 0 Q 0 0 116
3rom & MCPA + 0.083 + Coty-2 1f 30 20 36 a3 94 71 77 120
triberuron 0.002
Brom & MCPA+ 0170 + Coty-2 1f 88 74 %0 73 39 31 33 119
tribenuron 0.004
Brom & MCPA + 0.250 + Coty-2 1f R a0 @0 83 29 36 94 120
tribenuren 0.006
Brom & MCPA~ 0.330 - Coty-2 1f a2 o] 94 at 93 96 38 115
tribenuron 0.G08
Brom & MCPA + 0.420 + Coty-2 1f 95 @ 96 95 100 100 a7 118
cribenuron 9.010
8rom & MCPA+ 0.500 + Coty-2 1f 97 35 a4 91 100 98 97 114
tribenuron 0.012
Untreated check 0 0 0 0 0 9 0 108
Brom & MCPA + 0.083 + 2-4 Teaf 83 53 97 81 100 87 74 119
tribenuron 0.002
Brem & MCPA+ 0.170 + 2-4 jeaf 39 80 57 85 100 96 90 117
Lribenuron 0.004
8rom & MCPA + 0.250 + 2-4 lear 31 35 95 92 190 29 99 115
tribenuron 0.306
3rom & MCPA+ 0.330 ~ 2-4 leaf 95 90 97 92 100 100 100 118
tribenuron 0.008
3rom & MCPA « 0.420 + 2-4 leaf 9% 94 93 a3 180 100 99 112
tribenuron 0.010
Brom & MCPA- 0.500 + 2-d jeaf 96 93 99 97 100 100 98 110
tribenuron 0.012
Untreated check Q 0 bl 9 0 0 0 116
Brom & MCPA + 0.083 + 4-8 leaf 64 45 76 53 81 60 58 113
tribenuron 0.002 -
Brom & MCPA+ 0.170 + 4-3 leaf 74 50 91 78 %4 88 78 122
tribenuron 0.004
Brem & MCPA + 0.250 + 4-3 leaf 35 74 a0 31 95 95 83 120
tribenuron 0.906
8rom & MCPA+ 0.330 + 4-8 Yeaf 89 85 %6 94 97 99 86 120
tribenuron 0.908
grom & MCPA + 0.429 + 4-8 leaf 30 8s 25 87 99 100 86 121
tribenuron 0.010
Brom & MCPA+ 0.500 + 4-8 jeaf G5 98 97 100 39 100 92 118
tribenuron 0.012
LSD (0.05) 7 7 5 9 a 10 5 NS

yeeds evaluated for contral were kochia (KCHSC). hairy nightshade (SOLSA). common lambsquarters
(CHEAL) . and redroot p gweed (AMARE).

Ioniomic surfactant added at 0.25% v/v. Brom & MCPA 1s a commercial formulation of bromoxynil and
MCPA,

No crop injury was seen at any of the locations. At Murtaugh, there was no difference in weed
control among the three application timings (dats not shown). Kochia and common lambsquarters
control was similar at all herbicide rates ranging from 91 and 100%, with no differences between
the 1/6x rate and the 1x rate (0.500 + 0.012 1b/A). There were no differences in yield. Weed
control at Jerome and Kimberly were similar (Table 2 and 3). The two early application timings
had better weed contro} overall than the 4 to 8 leaf application. For all weeds at the two
early application timings, weed control at the 1/2x rate at both locations was no different from
the 1x rate (0.5 + 0.012 1b/A). At the 4 to 8 leaf application timing. weed control between the
2/3x rate and 1x rate ranged from 85 to 1005. These data indicate that early applications of
reduced herbicide rates will effectively control broadleaf weeds. Despite relatively high weed
populations. there were no differences in yield among treatments. (Department of Plant. Soil.
and Entomological Sciences, University of Idaho, Twin Falls. 1D 83303).
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Effect of application timing and imazamethabenz rate on wild oat control in spring barley and
spring wheat. Mark J. Pavek. Robert W. Downard. Don W. Morishita, Charles C. Cheyney, and Stuart
C. Parkinson. Three experiments were established in southern Idaho to evaluate wild oat control
using a standard rate of imazamethabenz (0.41 1b/A) and five reduced rates (0.34. 0.27, 0.21,
0.14, 0.07 1b/A) in irrigated spring barley (Franklin and Twin Falls counties) and spring wheat
(Butte county). Each imazamethabenz treatment was applied at three wild oat growth stages:
spike to 1 leaf, 1 to 3 leaf, and 3 to 5 leaf. Each study was arranged as a split plot design
with four replications. Main plots were application timing and sub-plots were herbicide rate.
Sub-plots were 8 by 25 feet. Herbicides were applied with a bicycle-wheel sprayer equipped with
11001 flat fan nozzles on 16-inch spacing. The sprayer was calibrated to deliver 10 gpa at 26
psi. Additional application data for each study are presented in Table 1.

Table 1. Application information.

Location ----Twin Falls county----  ------- Butte county------- ------ Franklin county-----
Appl. date 5/16 5/26 5/31 5/9 5/18 5/27 5/15 5/29 6/01
Appl. time  Spike-1 1f 1-3 1f 3-5 1f Spike-1 1f 1-3 1f 3-5 1f Spike-1 1f 1-3 1f 3-51f
Air temp.(F) 68 62 77 57 61 55 70 65 62
Wind (mph) 5 7 10 4 5 7 5 2 10
Soil temp.(F) 64 54 78 52 59 55 64 54 58
Rel. humidity(%) 46 48 48 56 49 56 31 54
Wild oat/ft? <1 2 2 72 99 98 29 38 17
Cultivar barley ('Crystal’) wheat (' Penawawa’) barley ("Colter’)

Wild oat control at Twin Falls county (Table 2) was the same for all imazamethabenz rates above
0.07 1b/A. and ranged from 80 to 93%. There was no difference between the three application
times. Barley yield and wild oat seed rain were not different among treatments. Wild oat
populations averaged 2 p]ants/ft2 and were not very uniform throughout the study area.

Wild oat populations at Franklin and Butte counties averaged 28 and 90 plants/ft?, respectively.
Due to these relatively high wild ocat populations. maximum wild oat contral at both locations
was 75% or less. For both Tocations wild oat control was not different at rates above 0.21 1b/A
and ranged from 66 to 75% (except for the 1 to 3 leaf application at Butte county) (Tables 3 and
4) . At Butte county there was a difference in wild oat control and wheat yield between the
three application timings. The spike to 1 leaf and 3 to 5 leaf applications controlled wild oat
better than the 1 to 3 leaf application. In Frankiin county barley yields were not different
among treatments higher than 0.07 1b/A (Table 4). There was no difference between the check and
0.07 1b/A. Wild oat seed rain in the untreated check was 808 seeds/ft’ and was not different
from 0.21 1b/A. Wild oat seed rain was not different among rates above 0.21 1b/A. In Butte
county, grain yields were not different among treatments higher than 0.14 1b/A, but 0.07 1b/A
yielded more wheat than the untreated check (Table 3). Similar to Franklin county. wild oat
seed rain in treatments higher than 0.21 1b/A was not different. Thus, with an extremely high
wild oat population, maximum grain yield was achieved at 33% (0.14 1b/A) of the full rate. In
addition, wild oat seed rain was dramatically reduced at 0.21 1b/A and higher for both Butte and
Franklin counties. (Department of Plant, Soil. and Entomological Sciences. University of Idaho,
Twin Falls. ID 83303).

aple 2. Effect of imazamethabenz rate averaged across three application timings on wjld ocat
control and barley yield at Twin Falls county.

Wild oat Barley

Treatment! Rate contro) yield
1b/A b4 Bu/A

Untreated Check 0 102
Imazamethabenz 0.07 37 106
Imazamethabenz 0.14 80 109
Imazamethabenz 0.21 86 107
Imazamethabenz 0.27 89 108
Imazamethabenz 0.34 93 110
Imazamethabenz 0.41 87 108
LSD (0.05) 15 NS

INomonic surfactant added at 0.25% v/v. to all herbicide treatments.
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Table 3. Effect of imazamethabenz rate and application timing on wild oat control. seed rain.
and wheat yield at Butte county.

Application Wild oat Wild cat Wheat

Treatment’ Rate timing control seed rain yield

1b/A wild oat ¥ seed/ft? Bu/A
Untreated check 0 1246 28
Imazamethabenz 0.07 Spike to 1 1f 13 1140 37
Imazamethabenz 0.14 Spike to 1 17 33 1438 48
Imazamethabenz 0.21 Spike to 1 1f 60 728 57
Imazamethabenz ¢.27 Spike to 11 68 634 63
Imazamethabenz (.34 Spike to 1 1f 73 643 60
Imazamethabenz 0.41 Spike to 1 17 74 573 59
Untreated check ¢ 1493 26
Imazamethabenz 0.07 1to 3 1f 0 1158 34
Imazamethabenz 0.14 1to 3 1F 15 1373 40
1mazamethabenz 0.21 1to 3 1f 45 984 44
Imazamethabenz 0.27 1te 31+ 58 869 49
Imzzamethabenz 0.34 1to31f 66 772 52
Imazamethabenz 0.41 1tc31f £5 598 53
Untreated check 0 1460 37
Imazamethabenz 0.07 3Jtobs 1f 35 1028 43
Imazamethabenz 0.1 2to 5 1f 43 308 59
imazamethabenz 0.21 3tob5 17 ol 1049 57
Imazamethabenz 0.27 3to5 1f 71 630 55
Imézamethabenz 0.34 3tob 1f 76 632 56
Imazametnabenz 0.41 3tob 1f 79 532 54
LSD(0.C5) 13 265 9

‘Nonionic surfactant added at 0.25% v/v to all treatments.

Table 4. Effect of imazamethabenz rate and application timing on wild oat control. seed rain,
and barley yield at Franklin county.

. Application Wild oat Wild oat Barley

Treatment Rate timing control seed rain yield

1b/A wild oat % seed/ft? Bu/A
Untreated check 0 914 42
Imazamethabenz 0.07 Spike to 1 1f 50 662 52
Imazamethabenz 0.14 Spike to 1 1f 66 482 60
Imazamethabenz 0.21 Spike to 1 1f 78 341 71
Imazamethabenz 0.27 Spike to 1 1f 85 218 71
Imazamethabenz 0.34 Spike to 1 1f 85 133 69
Imazamethabenz 0.41 Spike to 1 1f 85 336 67
Untreated check 0 935 47
Imazamethabenz 0.07 1to3df 15 838 49
Imazamethabenz 0.14 1to31f 50 724 55
Imazamethabenz g.21 1 to 31f 49 643 51
Imazamethabenz 0.27 1to31f 6l 361 52
Imazamethabenz 0.34 1to31f 59 419 53
Imazamethabenz : 0.41 1to3 1f 69 316 52
Untreated check 0 577 46
Imazamethabenz 0.07 3to 5 1f 5 737 42
Imazamethabenz 0.14 3to b5 1f 33 703 54
Imazamethabenz 0.21 3tob If 38 676 55
Imazamethabenz 0.27 3to 5 1f 53 565 50
Imazamethabenz 0.34 3tob 1f 61 357 56
Imazamethabenz 0.41 3tob5 If 70 459 53
LSD(0.05) 18 264 8

Nonionic surfactant added at 0.25% v/v to all treatments.
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Potential of prosulfuron carryover intg sugar _beets. Don W. Morishita and Robert W. Downard.
Prosulfuron applied at various rates was evaluated for weed control in spring barley and
potential carryover to sugar beets planted the year after appiication. Research plots were
established in 1994 at the Ul Research and Extension Center, Aberdeen. Idaho. Barley (var.
Galena) was planted April 1. 1994, at 100 Tb/A. Herbicide treatments were arranged in a
randomized complete block design with four replications. Individual plots were 8 by 25 ft.
Prosulfuron was applied early postemergence May 11. At the time of application air temperature
was 85 F, soil temperature 74 F, relative humidity 38%. and wind speed 0 to 4 mph. Herbicides
were applied broadcast with a bicycle-wheel sprayer calibrated to deliver 10 gpa at 28 psi using
11001 flat fan nozzles. Soil texture was a sandy clay loam with a pH of 7.6, CEC of 10.3
meq/100 g soil, and 1.25% organic matter. Visual evaluations for crop injury and common
Tambsquarters (CHEAL) control were taken May 25 and August 16. The barley was harvested August
16 with a small-plot combine. Sugar beets (var. Beta 8450) were planted April 24, 1995 at a
seeding rate of 47,520 seeds/A on 22 inch row spacing. Three postemergence applications of
commercially formulated ethofumesate, desmedipham, and phenmedipham were made for weed control
Sugar beet stand count and visual evaiuation for crop injury were taken May 26 and June 30.
respectively. The crop was harvested by hand September 21.

No prosulfuron rate injured the barley (Table). Common lambsquarters control 2 weeks after
treatment was about 75% for all herbicide treatments. By August 16 all prosulfuron rates
controlled common lambsquarters 86 to 96%. There were no differences in barley yield among
treatments. In 1995, sugar beet stand was not affected and no significant visual injury was
observed with any prosulfuron rate. In addition. sugar beet yield was not affected by
prosulfuron. (Department of Plant. Soil. and Entomological Sciences. University of Idaho, Twin
Falls, Idaho 83303)

Table. Effect of prosulfuron on weed control and barley and Eugar beet yields, near Aberdeen,
ldaho.

Crop inijury HEAL control? Barley Stand Crop Beet

Treatment? Rate 5/25 8/16  5/25 8/16 Yield count injury yield
0z/A  eemeeeeae- B Bu/A plts/100 ft % Ton/A
Check - - - - a5 107 0 21
Prosulfuron 0.143 0 0 73 86 83 105 4 21
Prosulfuron 0.285 0 0 75 96 98 115 1 23
Prosulfuron 0.57 0 0 75 95 103 112 0 21
LSD (0.05) NS NS NS NS NS NS NS NS

'Weed species evaluated was common lambsquarters (CHEAL).
Nonionic surfactant was added to all prosulfuron treatments at 0.25% v/v.
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Prosulfuron and F8426 for broadleaf weed control in spring barley. Janice M. Reed, Terry L. Neider, and Donald C.
Thill. A study was established in Latah County, ID to evaluate prosulfuron and F8426 for weed control in barley.
Baronesse spring barley was seeded on April 26, 1995. Plot size was 8 by 30 ft and the treatments were arranged in a
randomized complete block with four replications. Herbicides were applied postemergence with a CO, pressurized
backpack sprayer calibrated to deliver 10 gpa at 36 psi and 3 mph (Table 1). The primary weed species were common
lambsquarters (CHEAL) and mayweed chamomile (ANTCO). Barley injury was evaluated visually 1 week and 6 weeks
after treatment and broadleaf weed control was evaluated 6 weeks after treatment. The grain was harvested with a
small plot combine from a 4.5 by 27 ft area on August 24, 1995,

Table 1. Application data and soil analysis

Application date June 9
Barley growth stage 3 1¢71-2 tiller
CHEAL growth stage 1-1'/; inches tall
ANTCO growth stage '/5-1 inch tall
Air temperature (F) 72
Relative humidity (%) 62
Wind speed (mph, direction) 0-2, NW
Cloud cover (%) 75
Soil temperature at 2 inches (F) 60

pH 4.8

OM (%) 3.4

Texture silt loam

Prosulfuron treatments did not injure barley (Table 2). Common lambsquarters control was lower with prosulfuron
alone (85%) than in combination with 2,4-D or bromoxynil (100%). F8426 treatments injured barley initially (10%
necrotic tissue), but no injury was visible 5 weeks later. Mayweed chamomile was not controlled with ¥8426 alone
(25%), but was controlled in combination with 2,4-D. Thifensulfuron/tribenuron plus bromoxynil injured barley initially
(4% yellowing), but no injury was evident by the second evaluation date. Grain yield ranged from 4478 to 4734 lbs/A
and was not different between the treatments. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table 2. Spring barley response and weed control with herbicide treatments
Weed control

Barley injury CHEAL ANTCO Grain

Treatment Rate 6/16/95 7/21/95 7/21/95 7/21/95 vield

Ib/A % % Ibs/A

Prosulfuron 0.018 0 0 85 95 4734
Prosulfuron + 0.018 +

2,4-D amine 0.356 0 0 100 100 4732
Prosulfuron + 0.018 +

bromoxynil 0.25 0 0 100 100 4724

F8426 0.031 10 0 100 25 4662
Fg8426 + 0.031 +

2,4-D amine 0.356 10 0 100 92 4659

Thifen/triben + 0.0156 +
bromoxynil 0.25 4 0 100 100 4520
Untreated check ~ —=—m- -- - — J— 4478
LSD (0.05) 2 NS 4 10 NS

'An 80% nonicnic surfactant was applied with all treatments at 0.25% v/v. Thifen/triben = thifensulfuron/tribenuron
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Spring barley variety response to increasing wild oat density. Traci A. Brammer and Donald C. Thill. A study was
established in the spring, 1995 at the University of Idaho Plant Science Farm near Moscow, Idaho to evaluate the
response of different spring barley varieties at variable seeding rates to increasing densities of wild oat . The
experiment was arranged as a split block design with main plots as wild oat densities (20 by 96 ft), subplots as
spring barley varieties (24 by 20 ft) and sub-subplots as barley densities (8 by 20 ft). Wild oat was planted in rows
spaced 3.5 inches apart, 1 inch deep on April 21 with a cone seeder and immediately harrowed twice in
perpendicular directions with a spring-tooth harrow. ‘Baronesse’, ‘Steptoe’, "Harrington’, and ‘Morex’ spring
barley varieties were planted in rows spaced 7 inches apart, 1.5 inches deep on April 25 with a cone seeder . Wild
oat and spring barley densities were determined May 23 by counting plants in a 3 £ area. Wild oat densities were
0, 10, 17, and 26 pla.nts/i’t2 and barley densities were 14, 17, and 19 plants/fi’. This corresponded to barley seeding
rates of 80, 107, and 134 1b/A. Spring barley was harvested with a small plot combine from a 4.5 by 17 ft area form

each sub-subplot (8 by 20 ft) on August 23.

Average grain yield for spring barley ranged from 3062 1b/A to 3854 1b/A, with ‘Harrington” having the highest
average yield (Table 1). Spring barley variety yields were significantly different from each other (*Harrington” was
not included in the analysis due to missing values). Increasing wild oat density reduced spring barley yield, within
barley varieties (Table 1) and averaged over barley seeding rate and across spring barley variety and density (Table
2). Barley grain yield loss ranged from 50 to 64% at the highest wild oat density. Spring barley density had no
effect on grain yield (Table 3). (Idaho Agricultural Experiment Station, University of Idaho, Moscow, Idaho 83844-
2339)

Table 1. Effect of increasing wild oat density on spring barley yield within spring barley variety and averaged
across variety.

Type of spring Average spring

Spring barley variety' barley Wild oat density Spring barley vield? barlev vield®

plants/ft* Ib/A Ib/A
Baronesse 2-row feed 0 6289 a 3821 a
Baronesse 10 3458 b
Baronesse 17 3030¢
Baronesse 26 25104d
Steptoe 6-row feed 0 5243 a 3062 ¢
Steptoe 10 2703 b
Steptoe 17 23% ¢
Steptoe 26 1907d
Harrington 2-row malting 0 5774 3854
Harrington 10 3702
Harrington 17 3226
Harrington 26 2714
Morex 6-row malting 0 5202 a 3518b
Morex 10 3251 b
Morex 17 3037 ¢
Morex 26 2580d

Dueto missing values, one replication and the variety ‘Harrington” were not included in the analysis.

*Barley grain yields within a variety with the same letter are not significant at P <0.05, according to a protected
LSD test.

*Average barley grain yield with the same letter is not significant at P < 0.05, according to a protected LSD test.

Table 2. The effect of wild oat density averaged over spring barley variety and density on spring barley yield.

Wild oat density Spring barley yield’
plants/f’ tb/A
0 5578 a
10 3137b
17 2821 ¢
26 2333 d

IF,'arley grain yield with the same letter are not significant at P < 0.05, according to a protected LSD test.

Table 3. The effect of spring barley density averaged over spring barley varieties and wild oat densities on spring
barley yield.

_Spring barley ;iensi_ty Spring barley yield
plants/ft 1b/A
14 - 3424
17 3387
19 3591

There was no significant treatment effect for barley density (P=0.20) and thus, mean comparisons were not
attempted.

48



Postemergence weed control in kidney beans. Mick Canevari and Brooks Bauer. A randomized complete block

experiment with three replications was established on August 16, 1995, at Stocktor, California to evaluate the effects of
postemergence herbicides. Treatments were applied broadcast with a CO, backpack sprayer calibrated at 30 gpa at 30
psi. Applications were made to emerged beans and weeds at the following stages:

Kidney beans Phaseolous vulgaris  2-4 trifoliates 6-10" ht
Redroot pigweed AMARE 2-8 leaf 1-6" ht

Black mustard BRSNI 2-4 leaf 3-4" diameter
Hairy nightshade SOLSA 2-4 leaf 1-13" ht
Triticum aestivum Common wheat 3 leaf-2 tillers 2-7" ht

Evaluations were made 12 days after treatment and severe crop injury occurred with both formulations of Pyridate (EC
& WP). Imazathapyr showed less than 10% growth supression to beans with good control of broadleaf weeds.
Clethodim caused no injury to beans and provided excellent control of volunteer wheat. (University of California
Cooperative Extension, San Joaquin County, 420 S. Wilson Way, Stockton, CA 95205; and Sandoz Agro Inc., Escalon,
CA 95320.)

Table, Postemergence weed control in kidney beans.

Kidney bean Weed ‘Control

Treatment Rate Injury AMARE  BRSNI SOLSA  WHEAT
Ib/A --%-- %

Pyridate WP 0.45 42 66 92 100 0

Pyridate WP 0.9 62 97 100 100 0

Pyridate EC 0.9 65 97 100 100 0

Clethodim + surf 0.1 0 0 0 0 98

Pyridate WP + 0.9 80 88 97 100 30
clethodim + surf 0.1

Imazethapyr + surf 0.032 3 82 97 97 22

Imazethapyr + 0.032 8 85 95 98 30
clethodim + surf 0.1

Pyridate WP + 045 70 98 100 100 15
imazethapyr + surf 0.032

Contro!l 0 0 0 0 0

Surfactant: Unifilm 707 1 qt/acre
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Broadleaf weed control in pinto beans with dimethenamid as a lay-by treatment, Richard N. Arnold, Eddie J. Gregory,
and Daniel Smeal. Research plots were established on May 17, 1995 at the Agricultural Science Center, Farmington,
NM to evaluate the response of pinto beans (var. Bill Z) and annual broadleaf weeds to dimethenamid applied as a lay-by
treatment. Soil type was a Wall sandy loam with pH 7.8 and <1% organic matter content. The experimental design was a
randomized complete block with four replications. Individual plots were four 34-in rows 30 ft Jong. Treatments were
applied with a compressed-air, backpack sprayer calibrated to deliver 30 gpa at 30 psi. Preemergence treatments were
applied May 17 and immediately incorporated with 0.75 inches of sprinkier irrigation. Postemergence treatments were
applied June 27, when beans were in the fourth trifoliate leaf stage. Weeds were removed by hand in all plots until the
postemergence treatments were applied, except for the weedy check. Black nightshade infestations were heavy and
redroot and prostrate pigweed infestations were moderate throughout the experimental area. Visual evaluations of crop
injury and weed control were made July 26. Dry beans were cut and left in the field one week before thrashing. Dry
beans were harvested on August 30 by combining the center two rows of each plot with a John Deere 3300 combine
equipped with a load cell.

Ethalfluralin plus metolachlor applied preemergence at 0.75 + 2.0 Ib/A followed by dimethenamid applied
postemergence at 1.5 Jb/A caused the highest injury rating of 5. Broadleaf weed control was good to excellent with all
treatments, except the weed-free up to the fourth trifoliate leaf stage and the check. All treatments yielded significantly
more dry beans per acre than the weed-free up to the fourth trifoliate leaf stage and the check. Yields were 80 to 2180
Ib/A higher in the herbicide treated plots as compared to the checks.

Table. Broadleaf weed control with dimethenamid as a lay-by treatment.

Crop Weed Control Crop
Treatment Rate __injury SOLNI AMARE AMABL vield
I6/A % 1b/A
Ethalfluralin +
metolachlor/dimethenamid® 0.75+2.0/1.0 2 100 100 100 2617
Ethalfluralin +
metolachior/dimethenamid® 0.75+2.0/1.25 3 100 100 100 2538
Ethalfluralin +
metolachlor/dimethenamid? 0.75+2.0/1.5 S 100 100 100 2604
Dimethenamid® 1.5 4 100 99 99 2505
Ethalfluralin +
metolachlor/dimethenamid® 0.75+2.0/0.75 0 99 100 98 2657
Dimethenamid” 1.25 3 98 99 96 2650
Ethalfluralin + metolachlor® 0.75+2.0 0 96 99 93 2624
Dimethenamid” 1.0 2 95 99 95 2478
Dimethenamid” 075 0 92 94 9] 2518
Weed-free up to the
fourth trifoliate Jeaf stage 0 0 0 0 557
Hand-weeded check 0 100 100 100 2611
Check 0 0 0 0 477
Weeds/m* 33 17 17
1.SD 0.05 1 2 1 2 135

®First treatment was applied preemergence followed by a postemergence treatment at the fourth trifoliate leaf stage.
b . -

Treatments were applied postemergence at the fourth trifoliate leaf stage.
“Treatment was applied preemergence.
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Broadieaf weed control in pinto beans with early and late postemergence-applied AC 299,263 and imazethapyr. Richard
N. Arnold, Eddie J. Gregory, and Daniel Smeal. Research plots were established on May 17, 1995 at the Agricultural
Science Center, Farmington, NM to evaluate the response of pinto beans (var. Bill Z) and annual broadleaf weeds to
early and late postemergence-applied AC 299,263 and imazethapyr. Soil was a Wall sandy loam with pH 7.8 and <1%
organic matter. The experimental design was a randomized complete block with three replications. Individual treatments
were applied with a compressed-air, backpack sprayer calibrated to deliver 30 gpa at 30 psi. Early postemergence treat-
ments were applied June 7 when the bean plants were in the first trifoliate leaf stage and weeds were small. Late
postemergence treatments were applied June 27 when bean plants were in the fourth trifoliate leaf stage. Weeds were
prostrate pigweed, 4- to 6-in rosette, redroot pigweed 3 to 5 in high, and black nightshade 3 to 4 in high. Black night-
shade, redroot and prostrate pigweed infestations were heavy throughout the experimental area. An adjuvant mixture of
X-77 + 32% nitrogen at 0.25% v/v and 1 qUA, respectively, were added to each treatment. Early and late
postemergence weed control and crop injury were visually estimated July 10 and July 25. Stand counts were made on
July 10 by counting individual plants per 10 fi of the third row of each plot. Pinto beans were cut and left in the field for
one week before combining. Pinto beans were harvested on September 5 by combining the center two rows of each plot
with a John Deere 3300 combine equipped with a foad cell.

Imazethapyr at 0.047 1b/A injured pinto beans more when applied late postemergence than early postemergence. All
treatments provided good to excellent control of redroot and prostrate pigweed. Black nightshade control was good to
excellent with all treatments, except the late postemergence treatments of imazethapyr at 0.032 and 0.047 Ib/A, AC
299,263 + bentazon at 0.024 + 0.5 Ib/A, and AC 299,263 at 0.016 and 0.024 1b/A. The early postemergence treatments
yielded more beans per acre than late postemergence treatments. The split application of imazethapyr + bentazon applied
at 0.024 + 0.5 Ib/A yielded more beans than other treatments and had the best weed control.

Table. Broadleaf weed control in pinto beans with early and late postemergence applied AC 299,263 and imazethapyr.

Crop Stand Weed Control Crop
Treatment Rate injury count AMARE AMABL SOLNI vield
b ai/A % no. % Ib/A
AC 299,263° 0.024 0 62 100 96 87 1844
Imazethapyr® 0.032 0 60 100 99 98 2972
Imazethapyr® 0.047 5 60 100 98 98 3074
Ima_zethapyr + ben[a_zona 0.032+0.5 0 62 100 99 100 3125
Ima_zethapyr + ben[a_zonb 0.024+0.5 0 62 100 100 98 3177
Imazethapyr + ben[a_z()nC 0.032+0.5 0 60 100 100 90 2562
Imazethapyr 0.032 4 59 99 93 62 1844
Imazethapyr® 0.047 7 60 99 98 73 1998
AC 299,265% 0.032 0 61 99 99 97 2920
AC 299,263 + bentazon® 0.024 +0.5 0 61 99 99 91 2306
AC 299,263 + bentazon® 0024 +0.5 0 61 99 99 72 2306
AC 299,263° 0.016 0 61 98 96 32 1537
AC 299,263° 0.016 0 61 97 92 13 674
AC 299,263 v 0.024 3 61 97 94 61 1383
Hand-weeded check 0 63 100 100 100 3074
Check 0 61 0 0 0 512
Weeds/m? 22 32 33
LSD 0.05 1 ns 2 2 5 208

*Treatments applied on June 7 and rated on July 10.
*Treatment applied as a split on June 7 and June 27 and rated on July 10.
“Treatments applied on June 27 and rated on July 25.
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Broadleaf weed control in pinto beans with preemergence, preemergence/postemergence, and postemergence herbicides,
Richard N. Amold, Eddie J. Gregory, and Daniel Smeal. Research plots were established on May 17, 1995 at the
Agricultural Science Center, Farmington, NM to evaluate the response of pinto beans (var. Bill Z) to preemergence,
preemergence/postemergence and postemergence herbicides. Soil was a Wall sandy loam with pH 7.8 and <1% organic
matter. The experimental design was a randomized complete block with three replications. Individual plots were four,
34-in rows 30 fi long. Treatments were applied with a compressed-air backpack sprayer calibrated to deliver 30 gpa at
30 psi. Preemergence treatments were applied May 17 and were immediately incorporated with 0.75 in of sprinkier
irrigation. Postemergence treatments were applied June 8, when beans were in the first trifoliate leaf stage and weeds
were small. Black nightshade infestations were heavy and redroot and prostrate pigweed infestations were moderate
throughout the experimental area. Visual evaluations of crop injury and weed control for the single preemergence
treatment were made on June 17, and the preemergence/postemergence and postemergence treatments were visually
rated on July 10. Stand counts were made June 17 by counting individual plants per 10 ft of the third row of each plot.
Dry beans were cut and left in the field one week before thrashing. Dry beans were harvested on August 29 by
combining the two center rows of each plot using a John Deere 3300 combine equipped with a load cell.

Dimethenamid applied preemergence at 1.0 1b/A followed by imazethapyr applied postemergence at 0.047 Ib/A caused
the highest crop injury rating of 5, respectively. All treatments provided good to excellent control of broadleaf weeds,
except the postemergence treatments of dimethenamid applied at 1.0 Ib/A with or without X-77 and 32% nitrogen
solution and the check. Dimethenamid applied postemergence at 1.0 Ib/A with or without X-77 and 32% nitrogen
solution and the check had significantly lower yields than any other herbicide treatment. Yields were 102 to 2715 Ib/A
higher in the herbicide treated plots as compared to the check.

Table. Broadleaf weed control in pinto beans with preemergence, preemergence/postemergence, and postemergence
herbicides.

Crop Stand Weed control Crop
Treatment” Rate injury count SOLNI AMABL AMARE vyield
Ib/A % no. % Ib/A
Dimethenamid/imazethapyrb 1.0/0.032 2 29 100 100 99 2869
Dimethenamid/imazethapyr® 1.0/0.047 5 31 100 100 100 3074
Dimethenamid/ 1.0/
imazethapyr + bentazonb 0.032+0.5 0 31 100 100 100 2920
Imazethapyrc 0.047 4 31 100 100 100 2613
Dimethenamid + imazethapyr® 1.0 +0.032 2 30 100 100 97 2818
Dimethenamid + imazethapyr® 1.0 +0.047 5 29 100 100 99 3125
Imazethapyr + bentazon® 0.032+0.5 0 31 100 100 100 3074
Dimethenamid? 1.0 0 31 98 100 98 2664
Dimethenamid/bentazon® 1.0/0.5 0 31 97 100 98 2768
Imazethapyr® _ 0.032 2 30 97 99 94 2664
Rentazon® 0.5 0 31 92 95 9] 1076
Dimethenamid + bentazon® 1.0+0.5 0 30 91 95 ) 1486
Dimethenamid® 1.0 0 30 10 10 10 512
Dimethenamid®® 1.0 0 32 10 10 10 563
Hand weeded check 0 30 100 100 100 3033
Check 0 .30 0 0 0 410
Wee:ds/m2 40 15 16
LSD 0.05 ] ns 2 1 2 444

°All postemergence treatments were applied with X-77 at 0.25% v/v and 1 qt of 32% nitrogen solution.
®First treatment was applied preemergence followed by a postemergence treatment.

“Treatments were applied postemergence.

Treatment was applied preemergence and was rated on June 17.

°X-77 and 32% nitrogen solution was not added.
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Drv bean tolerance to preemergence herbicide with or without incorporation and postemergence herbicides applied at
the fourth trifoliate leaf stage. Richard N. Arnold, Eddie J. Gregory, and Daniel Smeal. Research plots were established
on May 17, 1995 at the Agricultural Science Center, Farmington, NM to evaluate the response of dry beans (var. Bill Z
and Fleetwood) to preemergence applied herbicides with or without incorporation and postemergence herbicides applied
at the fourth trifoliate leaf stage. Soil type was a Wall sandy loam with pH of 7.8 and <1% organic matter. The
experimental design was a randomized complete block with three replications. Individual plots were four 34-in rows,
two for each dry bean, 30 ft long. Treatments were applied with a compressed-air, backpack sprayer caltbrated to deliver
30 gpa at 30 psi. Preemergence treatments were applied May 17 either with or without light incorporation from a
harrow and were immediately incorporated with 0.75 in of sprinkler irrigation. Postemergence treatments were applied
June 27, when beans were in the fourth trifoliate leaf stage. Weeds were removed by hand throughout the growing
season. Visual evaluations of crop injury and stand count were made on June 17 and July 27 for preemergence and
postemergence treatments, respectively. Dry beans were cut and Jeft in the field one week before thrashing. Dry beans
were harvested on August 31 by combining two rows of each dry bean type with a John Deere 3300 combine equipped
with a load cell.

Dimethenamid applied preemergence at 2.0 lb/A with or without incorporation caused the highest crop injury of both dry
bean types. There were no significant differences in yield for either dry bean type.

Table. Dry bean tolerance to preemergence herbicides with or without incorporation and postemergence herbicides
applied at the fourth tnifoliate leaf stage.

Crop injury Stand count Yield

Treatment Rate Bill Z Fleetwood Bill Z Fleetwood Bill Z Fleetwood

Ib/A % no. — Ib/A ——
Dimethenamid® 2.0 18 19 30 58 2712 2297
Dimethenamid® 2.0 11 18 1 59 2580 2182
Dimethenamid® 1.0 5 9 31 60 2836 2730
Alachlor MT? 2.0 3 7 31 61 2589 2438
Dimethenamid® 1.0 2 5 30 59 2906 2889
Dimethenamid® 2.0 2 5 26 58 2686 2474
Metolachlor® 3.4 0 0 30 61 2694 2456
Metolachlor® 1.7 0 0 29 60 2553 2818
Metolachlor® 34 0 0 26 60 2535 2447
Alachlor MT? 2.0 0 0 29 61 2747 2323
Dimethenamid® 1.0 0 0 26 60 2845 2933
Metolachlor® 1.7 0 0 30 60 2995 2915
Metolachlor® 1.7 0 0 28 60 2871 2738
Metolachior® 34 0 0 29 58 2694 2747
Alachlor MT® 2.0 0 0 28 59 2800 2438
Weed-free check - 0 0 30 59 2951 2868
LSD 0.05 2 2 ns ns ns ns

*Treatments applied preemergence with no incorporation.
®Treatments applied preemergence with light harrow incorporation.
“Treatments applied postemergence at the fourth trifoliate leaf stage.
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Redroot pigweed control in pinto beans with AC 299,263 and imazethapyr alone or in combination with bentazon.
Richard N. Amold, Eddie J. Gregory, and A. Berrada. Research plots were established on June 9, 1995 at the Colorado
State University Southern Research Center at Yellow Jacket, CO to evaluate the response of pinto beans (var, Bill Z)
and redroot pigweed to postemergence applications of AC 299,263 and imazethapyr alone or in combination with
bentazon. Soil type was a Wittco loam with pH 7.2 and <1% organic matter content. The experimental design was a
randomized complete block with three replications. Individual plots were four 30-in rows 40 ft long. Treatments were
applied with a compressed-air, backpack sprayer calibrated to deliver 30 gpa at 30 psi. Treatments were applied on June
29, when pinto beans were in the first trifoliate leaf stage and redroot pigweed plants were less than one inch high.
Redroot pigweed density was light throughout the experimental area. Visual evaluations of crop injury and weed control
were made on July 27. Pinto beans were hand-pulled on September 14 and left in the field for one week. The beans then
were thrashed on September 21 with an Almaco plot harvester and weighed.

All herbicide treatments provided excellent control of redroot pigweed compared with the check. No injury was
observed from any of the treatments. Yields were 58 to 639 1b/A higher in the treated plots than the check.

Table. Redroot pigweed control in pinto beans with AC 299,263 and imazethapyr alone or in combination with
bentazon.

Pinto beans
Redroot pigweed
Treatment” Rate control Injury Yield
b avA % % Ib/A

Imazethapyr 0.032 100 0 2032
Imazethapyr 0.047 100 0 2265
Imazethapyr + bentazon 0.032+0.5 100 0 2265
Imazethapyr + bentazon 0.047+0.5 100 0 2206
AC 299,263 0.024 100 0 2032
AC 299,263 0.032 100 0 2265
AC 299,263 0.040 100 0 1858
AC 299,263 + bentazon 0.024+0.5 100 0 2206
AC 299,263 + bentazon 0.032+0.5 100 0 2206
Imazethapyr + bentazon 0.047 + 1.0 100 0 2206
AC 299,263 + imazethapyr 0.024 +0.024 100 0 2090
Imazethapyr 0.024 99 0 2090
AC 299,263 0.016 99 0 1974
Bentazon 0.5 98 0 1742
Hand-weeded check 100 0 2090
Check 0 0 1684
Weeds/m? 4

LSD 0.05 1 ns ns

*Treatments applied with X-77 and 32% nitrogen solution at 0.25% v/v and 1 qt/A.
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Desmedipham/Phenmedipham plus ethofumasate combinations in sugarbeets. Carl E. Bell, Brent
Boutwell, and Phil Odom. This project was a comparison of desmedipham/phenmedipham,
desmedipham/phenmedipham plus ethofumasate tank mixtures, and co-formulations of
desmedipham/phenmedipham with ethofumasate for postemergence weed control and phytotoxicity in
sugarbeets. Research was conducted in a cooperative grower’s field near Brawley, CA.

Experimental design was a randomized complete block with four replications. Plot size was 2
beds, each 30 inches wide, by 20 feet. The crop was sown in one seedline per bed on October 15,
1994 and irrigated by furrows on the same day. Herbicide treatments were made sequentially, when
the crop was in the 2 leaf stage of growth on October 20, 1994 and 6 days later on October 26,
or once, when the crop was in the 4 leaf stage on October 26. Applications were made with a CO,
pressured sprayer at 20 psi, using 8003LP nozzles for a spray volume of 30 gallons/acre. Soil
type was a clay loam.

Data collected were: visual estimates of nettleleaf goosefoot and curly dock control and crop
phytotoxicity on October 26 and November 1, 1994. Results are shown in the Table below.

According to the visual evaluations, all but the Towest rate herbicide treatments controlled
nettleleaf goosefoot and curly dock well at the first evaluation on October 26. Crop injury was
evident, but not commercially unacceptable from any treatment. At the second evaluation on
November 1, control was nearly 100% for all of the sequential treatments. The treatments made
once at the Tlater growth stage did not work as well, even though these two treatments utilized
more total herbicide than most of the sequential treatments. (Cooperative Extension, University
of California, Holtville, CA 92250 and AgrEvo Chemical Co., Phoenix, AZ 85044.)

Table. Desmedipham/phemmedipham, with and without ethofumasate compared to a co-formulation of
desmedipham/phenmedipham with ethofumasate for postemergence weed control in sugarbeet.

Treatment' Applications Visual evaluations’
——————— October 26 --~---  -—--—-- November 1 ------
Oct. 20 Oct. 26  RUMCR CHEMU Phyto RUMCR CHEMU Phyto
———= Tbai/A === s % = mm e

Des/Phen 0.25 0.33 76 79 1 98 99 2
Des/Phen 0.33 0.33 96 93 5 96 95 1
Des/Phen 0.33 0.4 93 91 4 96 99 2
Des/Phen 0.38 0.5 93 88 4 99 98 10
NA308 0.25 0.33 82 76 5 98 99 5
NA308 0.33 0.33 82 85 4 91 96 7
NA308 0.33 0.4 73 68 7 99 99 10
NA308 0.38 0.5 91 91 5 99 99 10
Des/Phen + 0.17 0.22

ethofum 0.08 0.11 50 50 1 91 85 1
Des/Phen + 0.22 0.27

ethofum 0.11 0.13 73 73 2 96 93 1
Des/Phen + 0.25 0.33

ethofum 0.13 0.17 88 88 4 99 99 2
Des/Phen 0.7 0 0 0 54 79 7
Des/Phen + 0.5

ethofum 0.25 0 0 0 66 62 4
Untreated control 0 0 0 0 0 0

' Treatment; Des/Phen - desmedipham + phenmedipham, NA308 is a coformulation of desmediphanm,
phenmedipham, and ethofumasate, ethofum - ethofumasate.

2 RUMCR - curly dock, CHEMU - nettleleaf goosefoot, Phyto- phytotoxicity.
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Comparative performance of tiriflusulfuron for weed control in_sugar heets. Don W. Morishitz and
Robert W. Downard. A field experiment was conducted to evaluate triflusulfuron applied in
combination with registered herbicides for weed control and crop yield in sugar beets (var. WS-
91). The experiment was established under sprinkler irrigation at the Ul Research and Extension
Center, Kimberly, Idahc. The crop was planted April 25, 1995, on 22-inch rows at a density of
71.280 seeds/A. Plots were 4 rows by 30 ft and the treatments were arranged in a split plot
randomized complete block design with six replications. A broadcast application of nitrogen,
phosphorus. and sulfur at 85, 80. and 30 1b/A. respectively was applied prior to planting. A
midseason nitrogen and sulfur application at 30 and 0.5 1b/A, respectiveiy was applied through
the sprinkler system. Preplant incorporated herbicides were applied broadcast with a bicycle-
wheel sprayer calibrated to deliver 20 gpa at 22 psi using 11002 flat fan nozzles. All
preemergence and postemergence herbicides were applied in a 10-inch band with a bicycle-wheel
plot sprayer equipped with 8001 even fan nozzles. The sprayer was calibrated to deliver 20 gpa
at 38 psi. Soil type was a silt lToam with a pH of 7.9, 1.5% organic matter. and CEC of 18
meq/100 g soil. Application information is Tisted in Table 1. Crop injury and weed control
were evaluated visually June 2. July 27, and September 20. The two center rows from each plot
was harvested mechanically September 26.

Table 1. Application information
Application date 4721 4/28 5/15 5/24 5/31
Application timing PPI PRE Cotyledon 1 to 2 Teaf 2 to 4 leaf
Air temperature (F) 42 50 65 52 73
Soil temperature (F) 42 48 60 50 64
Relative humidity (%) 100 - 58 70 50
Wind speed (mph) 4 to 6 0tob 0 tcb6 6 tc 12 0to4
Cloud cover (%) 40 - 70 95 30
Weed species Redroot Annual Common Kochia Hairy
pigweed sowthistle lambsquarters nightshade
Weed density (p]ants/ftz) 18 9 8 1 1

Crop injury among the herbicide treatments ranged from 3 to 18% (Table 2). Treatments that
included a soil-applied herbicide had the greatest level of injury. No injury was observed at
the pre-harvest evaluation (data not shown). At the first evaluation, triflusulfuron improved
kochia and redroot pigweed control when tank mixed with desmedipham and phenmedipham compared to
desmedipham and phenmedipham alone. Improved kochia control also was observed at the second
evaluation date with the addition of triflusulfuron compared to desmedipham and phenmedipham
alone. Control of the other weed species was not improved with triflusulfuron + phenmedipham
and desmedipham tank mixtures compared to the postemergence treatments that included a soil-
applied herbicide. Control of all weed species with triflusulfuron + desmedipham and
phenmedipham at 0.024 + 0.33 1b/A was 93% or higher. All weed control treatments except
cycloate alone and ethofumesate, desmedipham, and phenmedipham applied postemergence had sugar
beet yields higher than the untreated check. A1l treatments that included triflusulfuron were
among the highest yielding treatments. (Department of Plant. Soil. and Entomological Sciences,
University of Idaho, Twin Falls, ID 83303)

56



Table 2.
Kimberly. Idaho.

Crop injury,

weed control. and yield with triflusulfuron in sugar beets, near

Weed control!

Applic. Crop KCHSC CHEAL SONQL AMARE  SOLSA Crop
Treatment? Rate  timing injury 6/2 9/20 6/2 9/20 6/2 9/20 6/2 9/20 6/2 yield
Tb/A e R Ton/A
Triflusulfuron+ 0.016+ Cotyledon 8 89 90 99 95 100 100 95 94 99 30
desm&phen 0.33  Cotyledon
Triflusul furon+ 0.016+ 1-2 leaf
desm&phen 0.33  1-2 leaf
Triflusulfuron+ 0.024+ Cotyledon 7 99 93 100 98 100 100 10C 97 98 33
desm&phen 0.33  Cotyledon
Triflusulfuron+ 0.024+ 1-2 leaf
desm&phen 0.33  1-2 leaf
Triflusulfuron+ 0.016+ Cotyledon 8 92 93 100 9% 100 99 99 99 96 34
desm&phen 0.33  Cotyledon '
Triflusul furon+ 0.016+ 1-2 leaf
desm&phen + 0.33 + 1-2 leaf
clopyralid 0.09 1-2 leaf
Desm&phen 0.25 Cotyledon 3 86 81 93 97 100 109 9% 98 98 32
desm&phen + 0.33 + 1-2 leaf
clopyralid 0.09 1-2 leaf
desm&phen + 0.5+ 3-4 Teaf
clopyralid 0.09  3-4 lesf
Desmé&phen 0.33  Cotyledon 3 75 54 93 74 99 %4 89 73 97 30
desm&phen 0.33 1-2 leaf
Cycloate 4.0 PPI 6 44 18 54 20 40 10 73 82 98 16
Cycloate 3.0 PPI 10 93 86 100 92 100 96 95 81 99 31
desmé&phen 0.33  Cotyledon
desmé&phen 0.33  1-2 leaf
Ethofumesate 1.12  PRE 14100 100 99 100 100 100 89 100 99 33
desmé&phen 0.33 Cotyledon :
desmé&phen 0.33  1-2 leaf
EPTC + 1.0+ PPI 18 97 87 100 94 100 100 99 &3 00 31
cycloate 20.5
desm&phen 0.16  Cotyledon
desm&phen 0.25 1-2 leaf
Etho&desm&phen 0.28  Cotyledon 5 65 25 80 60 98 65 83 71 99 20
etho&desmgphen 0.39  1-2 lesf
Check - - - - - - - - - - 16
LSD (0.05) 5 12 20 7 16 4 14 9 18 4 6
"Weeds evaluated for control were kochia (KCHSC), common lambsquarters (CHEAL), annual

sowthistle (SONOL).

redroot pigweed (AMARE). and hairy nightshade (SOLSA).

2Desm&phen is a commercial formulation of desmedipham and phenmedipham. Etho&desm&phen is a
commercial formulation of ethofumesate, desmedipham, and phenmedipham.
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Evaluation of dimethenamid for weed control in sugar beets. Don W. Morishita and Robert W.
Downard. A field study was conducted at the Ul Research and Extension Center, Kimberly. Idaho to
investigate crop injury and weed control of dimethenamid in sugar beets (var. WS-91). A
preplant fertilizer application consisting of 85, 80. ana 30 1b/A of nitrogen. phosphorus. and
sulfur was applied broadcast. Sugar beets were planted April 25, 1995, at a rate of 71.280
seeds/A on 22 inch row spacing. Individual plots were 4 rows by 30 ft and the treatments were
arranged in a randomized complete block design with four replications. A1l herbicides were
applied postemergence in a 10 inch band with a CO, pressurized bicycle-wheel sprayer equipped
with 8001 even fan nozzles. The sprayer was calibrated to deliver 20 gpa at 38 psi. Adcitional
application information is shown in Table 1. A midseason application of nitrogen and sulfur at
30 and 0.5 1b/A, respectively was made to fulfill nitrogen requirements and control powdery
mildew. A commercial formulation of ethofumesate. desmedipham, and phenmedipham was applied as
a split application on all herbicide treatments at the cotyledon. 2 to 3 leaf. and 4 to 5 leaf
growth stages. Dimethenamid was applied to individual treatments at 2 to 3 leaf, 4 to 5 leaf,
or lay-by. Crop injury and weed control were evaluated visually 1 and 21 days after the lay-by
treatment was applied. Weeds evaluated for control were kochia (KCHSC) common lambsquarters
(CHEAL), redroot pigweed (AMARE), hairy nightshade (SOLSA). and annual sowthistle (SONOL). The
crop was harvested September 25 with a mechanical harvester.

Table 1. Application information.
Application timing’ Cotyl 1to2f 3to 4 1f Lay-Dy
Application date 5/15 5/25 5/31 6/13
Air temperature (F) 65 52 73 69
Soil temperature (F) 60 50 64 60
Relative humidity (%) 56 70 50 40
Wind velocity {(mph) 0 to 10 4 tc 8 0 to 4 0to?2
Weed species kochia common redroot hairy
lambsquarters pigweed nightshad
Weed density (p]ants/ftz) 1 2 2 1

'Cotyl = cotyledon and 1f = leaf

Dimethenamid severely injured (>50%) the crop when applied at the 4 to 5 leaf stage (Table 2).
No other herbicide treatment injured the crop more than 8%. A1l of the herbicide treatments
controlled all weed species 86 to 100%. There were no differences in weed control among
herbicide treatments except for common lambsquarters control at the first evaluation.
Dimethenamid applied lay-by was the highest yielding treatment. None of the other treatments
had yields significantly higher than the untreated check. (Department of Plant. Soil, and
Entomological Sciences, University of Idaho., Twin Falls, ID 83303).

Table 2. Crop injury. weed control, and sugar beet yield with dimethenamid, near Kimberly
Idaho.
Weed control!
Crop
, Growt? injury KCHSC CHEA AMARE SOLSA SONOL Crop
Treatment Rate stage 6/14 7/3  6/14 7/3 6/14 7/3  6/14 7/3  6/14 6/14 yield
/A TP T

Check - - - - - - - - - - O?éﬁ
Etho&desméphen 0.33 3 times 5 1 100 100 99 100 98 100 100 100 32
Etho&desm&phen 0.33 2 times 8 3 88 99 86 88 90 100 94 93 30
dimethenamid 1.17 3rd applic.

Etho&desm&phen 0.33 3 times 53 54 100 100 98 100 100 100 100 100 26
dimethenamid  1.17 3rd applic.

Etho&desmé&phen 0.33 3 times 5 5 100 100 96 98 98 100 100 100 35
dimethenamid 1.17 lay-by
LSD (0.05) 8 13 ns ns 8 ns ns  ns ns ns ns:
LSD (0.10) 6

! Weeds evaluated for control were kochia (KCHSC), common lambsquarters (CHEAL). redroot pigweed

Z(AMARE). hairy nightshade (SOLSA), and annual sowthistle (SONOL).

3Etho&desm&phen is the commercial formulation of ethofumesate, desmedipham, and phenmedipham.
Growth stage at the first, second, and third applications were cotyledon, 2 to 3 leaf, and 4
to 5 Teaf. respectively. 58



Lay-bv applications for late season weed control in suaar beets. Robert W. Downard and Don W.
Morishita. The objective of this study was to evaluate lay-by treatments for control of late
germinating weeds. Plots were located at the University of Idaho Research and Extension Center
Kimberly, Idaho. Weeds evaluated were kochia (KCHSC). common lambsquarters (CHEAL). annual
sowthistle (SONOL) redroot pigweed (AMARE), and common sunflower (HELAN). Individual plots
were 7.33 by 30 feet with treatments arranged in a randomized complete block design and
replicated four times. Soil type was a silt Toam with a pH of 7.9, CEC of 18 meq/100 g of soil,
and 1.5% organic matter. The field was fertilized before planting with 85. 80, and 30 Tb/A of
nitrogen, phosphorus, and sulfur. respectively. Sugar beets (var. WS-91) were planted on 22
inch rows April 25, 1995. at 71.280 seeds/A and sprinkler irrigated. In iate July, 30 1b/A of
UAN and 0.5 1b/A sulfur were applied to maintain fertility level and to control powdery mildew.
Herbicides were applied in a 10 inch bang with a C0, pressurized bicycle-wheel sprayer equipped
with 8001 even fan nozzles. The delivery rate was 20 gpa at 38 psi. Lay-by treatments were
incorporated with 0.5 inch of irrigation water immediately after application. Add;tiona]
application information is given in Table 1. Weed densities were 1 to 3 plants/ft® and annual
sowthistle the most prevalent. Crop injury and weed control evaluations were taken June 12 and
July 3. Two center rows of each plot were harvested September 25 with a mechanical harvectar

able 1. Application informatior.

Application timing cotyiedon 7 days later 7 days later Lay-by
Appiication date 5/15/95 5/24/95 5/31/95 6/13/95
Air temperature (F) 65 52 73 69
Soil temperature (F) 60 50 64 60
Relative humidity (%) 58 70 50 40
Wind velocity (mph) 0 to 10 4to8 0 tod 0to?2

Crop injury evaluations befcre lay-by applications ranged from 10 to 13% with alil postemergence
treatments (Table 2). Pendimethalin was the only lay-by treatment that increased crop damage.
Increased injury with pendimethalin was a result of sugar beet growth stage and herbicide rate.
Sugar beets were at the 6 leaf stage. This growth stage is still susceptible to injury from
pendimethalin compared to later growth stages. Pendimethalin at 1.5 1b/A instead of 2.0 1b/A
also would have reduced the risk of injury. All herbicide treatments controlled all weeds 94 to
100%. Pendimethalin applied lay-by was the only treatment that had a yield equal to the check.
Pyrazon applied lay-by was the only treatment that had a higher root and extractable sugar yield
than the no lay-by treatment. All other herbicide treatment yields were equal and higher than
the check. (Department of Plant. Soil. and Entomological Sciences. University of Idaho. Twin
Falls, ID 83303).

able 2. Crop injury. weed control. and sugar beet yield. near Kimberly. ldaho.

Weed control®

Crop
Applic.  _injury KCHSC _CHEAL SONQL AMARE HELAN Extractable
Treatment Rate timing®  6/12 7/3  6/12 7/3  6/12 7/3  6/12 1/3 6/12  7/3 7/3 Yield  sugar
Ib/A e R e Tons/A  1b/A
Check - - - - - - - - - - - 14 3729
Ethfmstadesmgphen’ 0.33 3 times 13 0 100 100 100 99 100 100 100 100 100 23 5937
Ethfmst&desméphen 0.33 3 times 13 0 94 100 99 100 100 100 100 100 100 26 6856
EPIC 3.0 Lay-by
Ethfmst&desméphen 0.33 3 times 13 45 100 100 100 100 100 100 100 100 100 14 3446
pendimethalin 2.0 Lay-by .
Ethfmst&desm&phen 0.33 3 times 10 0 100 100 100 100 100 100 100 100 100 28 7301
pyrazon 3.5 Lay-by
Ethfmst&desmdphen 0.33 3 times 11 0 100 100 99 100 100 100 100 100 99 24 6189
cycloate 3.0 Lay-by
Ethfmst&desméphen 0.33 3 times 13 0 93 100 98 100 100 100 94 100 100 25 6131
ethalfluralin 1.5 Lay-by
Ethfmst&desméphen 0.33 3 times 1L 0 98 100 100 100 100 100 100 100 100 26 6692
trifluralin 0.75 Lay-by
LSD (0.05) NS 4 6 NS NS NS NS NS NS NS NS 4 1039

'Weed species evaluated were kochia (KCISC), common lambsquarters (CHEAL). anmnual sowthistle (SONOL). redroot pigweed (AMARE),
and common sunflower (HELAN).

zEthfmst&desm&phen is a commercial formulation of ethofumesate. desmedipham. and phenmedipham.

A1 ethfmst&desmgphen treatments were applied as a split application a total of three times. The first at the cotyledon
stage, the second 7 days later, and the third 7 days later.
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Preemergenca and postemeraance application of herbicides on suaar beets. Mervin C. Butler.
The objective of this project was to eveluate herbicides applied preemergence and
postemergence L0 sugar beets at three iocations near Prineville and Madras. Oregon.
Preemergence treaiments inclugea ethofumesate alone and 1n cembination with pyrazon.
Postemergence appiications inciuded phenmedipham and desmedipham. phenmedipham and
gesmedipham and ethofumesate. clopyralid. ethofumesate. and triflusulfuron. alone and 1r
combination. Suger beet varieties were WS 917 at the Mc Phetridge location. "Chinook’ at
the Craig tocation. and ‘Beta 8427 at the Graves iocation. Dates for preemergence
applications were April 19 at the Graves and Mc Pnetridge locations. and April 27 at the
Craig location. Postemergence tTreatments at tne Mc Phetridge location were made on May 5.
May 12. and June 19, with exception of the third triflusulfuron treatment which was appi-ec
on May 26. The Craig location receivec postemergence appiications on May 12, Mav 19, and
June 3. while applications at the Greves tocation were on May 1C. May 13, and June 3.
Postemergence treatments were appliec at the cotyledon stage. followsed by a seconc
application & week later at the Z-ieaf stage. &L third appiication wes made to the non-
preemergence trestments when the sugar beets were at about the 6-l1eaf stage. Herbicides
were applied with a CQ, pressurizec. hand-held. hoom sprayer at 40 psi ero 20 goa
Treatments were repiicated three timas 1n a randomized complete biock design witn 10 by 25
ft plots. Crop 0i1 concentrate was added to trifiusulfuron trestments ot 1% of the spray
volume. A buffering agent at 4 0z/1G0 ge was applied 1n combiration with the pheamodipham
and desmedipham and ethotumesate treatment.

Visual evaluation of weed control anc crop 1njury were conductec at the Craig and Graves
Tocations June 29. ano at tne Mo Phetridge location con July 5. A twenty-foot samole was
harvested from the center row of eact piot at the Crarg location on October T€. Pler
samples were welghec and sub-sampied for evaluation of ¢ sugar and parts per miilion mitrate
by Holly Sugar.

Plots which receivec ethofumesate or ethorumesate plus pyrazon appliec preemergence had
significantly fewer weeds than those receiving only postemergence applications. Only ws
postemergence applications were necessary following the preemergence treatments.
Ethofumesate applied preemergence i011owed by phenmedipham and desmedipham plus
triflusulfuron provided tne best wesd control. Treatments with pnenmecipham and desmedipham
provided the greatest control of lampscuarters. Rearoct pigweeC was best controilec with
treatments containing phenmedipnam ara cesmedipham, o ethofumesate. Treatments that
contained ethofumesate or clopvralid controlied hairy nightshade. EthoTumesate was the only
material which was consistently effective against redstem filaree. The pnenmedipham and
desmedipham anc ethofumesate treatmert wes not effective against prosirate knotweea. wiile
freatments with ethofumesate anc¢ triviusulfuron provided control.  Ethofumesate appiies
oreemergence produced slight stunting of tne sugar beets only on the sandy scil at the Craig
Tocation. When pyrazon was addec to the ethofum=Sate preemergence epplicetion. moderate
stunting resuited. Some leaf distortion wes found 7ollowing clopyralid applicetions.

Yield was not reduced foilowing slight stunting from ethofumesate preemergence applications.
or moderate stunting following the ethofumesate plus pyrazon preemergence application. The
aoplication of triflusulfuron alone did not provide acequete weed control and significantly
reducec vield from tne 32 tc 35 T/4 range for other treatments to 21 T/A. while untrested
plots yieldad 7 T/A. Evaiuation of % sugar and mitrate content revealed no significant
differences between treatments. Sugar ranged from 16.3 to 19.1% and nitrate ranged from 71
to 133 ppm. (Oregon State University. Central Oregon Agriculturai Research Center. Madras.
OR 97741).

Iable. Ef€fect of herlncide application on sugar beets ul three tocations aear Peineville and Madras. Oregon.
Rate Weed Controd’
Commsn Redroot Hairy Redstem  Prostrate

Treatments? Pre Post 1. 2 rost 3 taubyguas lers prgeced  mightshade  filaree  knotweed

~~~~~~ (tb7Ay - - - - - R LR TN ¢ 3 B
Ethofuresate 15 99 99 9% 99 97
triflusulfuron « 0.03
phenmedipham & desmedipham 0.24
Ethofumesate 15 91 97 99 39 100
triflusul furon ¢ 0.03
clopyrathid 0.07
Euicfumesate « 1.5 98 98 99 100 96
py1azon 2.7
phen & desm & etho 0.27
Pheu & desm & etho 0.27 9? 9% 93 80 39
phen & desm 8 etho + 0.27
Clopyrahid 005
Teifusul furon + 0.03 003 Y5 96 8 2 9%
phenmmediphan & desimed)pham 024 0.33
Triflusulfuren + 003 003 43 75 94 74 98
clopyralid ov/ 0.07
Tratlusul furon + 003 D.03 83 7% 100 92 100
clopyratid + 0.07 007
ethofumesate 0.13 0.25
Traflusul furon 0.03 0.03 18 61 51 73 93
Untreatext 0 0 0 0 0

'Wisual evaluations were conducted at the three Yocations June 29 to July §
IPOSlEmerqence trestments were applied at the three locatiuns to Sugar bueuts 1u Lhe cotyledon. 2-leal. and 6-leaf Steyes. Phen & desi & @tho =
phennedipham & deswedipham & elhofuresate commercial formulation.



1fony herbici se r n_sugar ceets. Robert W. Downard and Don W. Morishita.
This study was conducted in the greenhouse at the University of Idaho Research and Extension
Center Kimberly. Idaho. Tne objective of this study was to determine which sulfonylurea grain
herbicide would cause the most injury in sugar beets. The herbicides were thifensulfuron and
tribenuron preformulated mixture, thifensulfuron. and tribenuron. Sugar beets were planted in
four inch pots and thinned to 4 plants/pct atter emergence. The experimental design was a split
plot and treatments were replicated four times. The main plot was herbicide and the subplot was
rate. Herbicides were applied with a greenhouse track sprayer at 10 gpa. A one liter solution
of each treatment at 0.32X rate was made and lower rates were made from dilutions. Crop damage
was rated on February 22 and March 1. Sugar beets were harvested on March 22 and air dried.

Sugar beet injury occurred at 0.08X to 0.32X rate of the thifensulfuron and tribenuron premix
and tribenuron alone (Table). Thifensulfuron did not significantly increase injury until 0.32X
rate. It was only at these highest rates that dry weights were reduced. Tribenuron appeared to
cause more damage at lower rates than the other herbicides. (Department of Plant, Soil, and
Entomological Sciences. University of ldaho, Twin Falls, ID 83303).

Table. Crop injury and dry weight of sugar beets.

Fraction of niury

Treatment label rate? Rate 2/22 3/1 Ory weiaht

oz/a  ----s- e grams
Thifensulfuron & tribenuron 0X 0 0 1.1
Thifensulfuron & tribenuron 0.01X 0.0023 0 0 1.5
Thifensulfuron & tribenuron 0.02% 0.0046 5 0 1.1
Thifensulfuron & tribenuron 0.04X 0.0092 3 5 1.6
Thifensulfuron & tribenuron 0.08X 0.0184 30 21 1.3
Thifensulfuron & tribenuron 0.16X 0.0368 39 50 1.0
Thifensulfuron & tribenuron’ 0.32X 0.0736 a5 100 0.4
Thifensulfuron _ OX 0 0 1.6
Thifensulfuron 0.01X 0.0037 1 1 1.5
Thifensulfuron 0.02X 0.0075 6 9 1.3
Thifensulfuron 0.04X 0.015 14 21 1.5
Thifensulfuron 0.08X 0.03 10 6 1.9
Thifensulfuron 0.16X 0.06 1 4 1.6
Thifensul furon® 0.32X 0.12 85 76 0.7
Tribenuron 0x 0 0 1.4
Tribenuron 0.01X 0.0012 6 1 1.2
Tribenuron 0.02X 0.0025 4 0 1.4
Tribenuron 0.04X 0.005 1 0 2.6
Tribenuron : 0.08X 0.01 80 79 0.9
Tribenuron 0.16X 0.02 88 71 1.0
Tribenuron’ 0.32X 0.04 93 99 0.4
LSD (0.05) 23 17 0.7

'Nonionic surfactant was added at 0.25% v/v.
’Labeled rate of thifensulfuron and tribenuron, thifensulfuron, and tribenuron was 0.23. 0.125.
and 0.375 0z/A, respectively.
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Tank mixtures for broadleaf weed control in sugar beets. Robert W. Downard and Don W. Morishita.
Tank mixing herbicides commonly is used to increase the weed control spectrum in sugar beets. A
field study was established to evaluate weed control of commercially formulated ethofumesate,
desmedipham, and phenmedipham tank mixed with clopyralid and/or triflusuifuron. The study was
conducted at the University of Idaho Research and Extension Center Kimberly, Idaho. Weeds
species evaluated were kochia (KCHSC). common lambsquarters (CHEAL). hairy nightshade (SOLSA).
redroot pigweed (AMARE), and annual sowthistle (SONOL). Sugar beets (var. WS-S1) were planted
on 22 inch rows April 25, 1995, at 71.280 seed/A and sprinkler irrigated. The field was
fertilized prior to planting 85, 80, and 30 1b/A of nitrogen. phosphorus. and sulfur,
respectively. In late July. 30 1b/A of UAN and 0.5 1b/A of sulfur. were applied through the
sprinkler to maintain fertility and control powdery mildew. The soil type was a silt loam with
a pH of 7.9, CEC of 18 meq/100 g of soil, and 1.5% organic matter. Herbicides were applied in a
10 in band with a CO, pressurized bicycle-wheel sprayer equipped with 8001 even fan nozzles.

The delivery rate was 20 gpa at 38 psi. Weed densities at the time of application were 2 to 18
p]ants/ft2 and redroot pigweed was the most prevalent. Additional application information is
shown in Table 1. Crop injury and weed control evaluations were taken June 12 and July 3. Two
center rows from each plot were harvested September 26 with a mechanical harvester.

able 1. Application information
Application timing Cotyledon 7 days later 7 days later
Application date 5/16/95 5/24/95 5/31/95
Air temperature (F) 63 52 73
Soil temperature (F) 60 50 64
Relative humidity (%) 46 70 50
Wind velocity (mph) & to 12 6 to 12 0 to 4

A11 herbicide treatments injured the crop 13 to 15% on June 12 evaluation (Table 2). This
injury was not observed on July 3, which was 4 weeks later. Weed control was good (85 to 100%)
with all treatments indicating that control was not reduced on these species when the
combinations were used. All herbicide treatments had higher yields than the untreated check.
(Department of Plant, Soil, and Entomological Sciences, University of Idaho, Twin Falls, Idaho
83303).

Iahle 2 Crop injury, weed control. and sugar beet yreld. near Kimberly. Idaho.

weed control’

Crop —= e e
Growth injury _KEHSC CHEAL _SOLSA _ AMARE
Treatment” Rate stage’ 6/12 7/3 6/12 7/3 6/12 773 6/12 773 6/12 7/3 6/12 1/3 Yield
/A e L R R LR LR L LR P T ---- Tons/A
Check - - - - - - - . - 12
Desm & phen 0.33 Cotyl 15 86 95 100 100 100 97 100 97 99 100 24
desm & phen 03 7 4 later
desm & phen (Y] 7 d later
Desm & phen 033 Cotyl 14 93 9% 100 99 100 97 100 97 100 100 27
desm & phen + 0.33 + 7 d later
clopyralid 0 094
desm & phen + 0.33 + 7 d later
clopyratid 0.94
Ethfmst&desmfphen  0.33 Cotyl 15 91 100 100 100 98 99 100 100 100 100 24
ethfmstédesm&phen (.33 7 d later
ethfmst&desméphen (.33 7 d later
Ethfmst&desmgphen  0.33 Cotyl 15 Q3 9 100 100 99 99 100 100 100 100 29
ethfmstddesmiptien +0.33 + 7 d later
clopyralid 0.094
ethfmstddesm&phen +0.33 + 7 d later
clopyralid 0.094
Fthfmsté&desmdphen + 0.33 + Cotyl 13 0 85 92 99 100 100 99 100 98 100 100 24
triflusulfuron 0.0156
ethfmstddesmdphen +¢.33 + 7 d later
triflusulruon « 0.0156 +
clopyralid 0.094
ethfmst&desméphen +0.33 + 7 d later
triflusulruon + 0.0156 +
clopyralid 0.094
LSO (0.05) NS NS NS NS NS NS NS NS NS NS NS NS 7

"Weed species evaluated were kochia (KCHSC). common lambsauarters (CHEAL), hairy nightshade (SOLSA). redroot pigweed (AMARE),

and annual sowthistie (SONOL).

ZEthmSL&desm&phen is a comercia) formulation of ethofumesate, desmedipham, and phenmedipham.
and desm & phen ts a3 commercial formulation of desmedipham and phenmedipham.
*Abbreviations are 7 d later =7 days later and cotyl - cotyledon.
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Weed control in suaar beets with preplant and preemergence herbic¢ides. Robert W. Downard and Don
W. Morishita. Research plots were established at the University of Idaho Research and Extension
Center Kimberly. Idaho to evaluate preplant and preemergence sugar beet herbicides for weed
control. Weeds species present were kochia (KCHSC). common lambsquarters (CHEAL), redroot
pigweed (AMARE}. and annual sowthistle (SONOL). Sugar beets (var. WS-91) were plantea April 25.
1995. on 22 inch rows at 71.280 seeds/A and sprinkler irrigated. The field was fertilized with
85, 80, and 30 1b/A of nitrogen. phosphorus, and sulfur, respectively. In late July. 30 1b/A of
UAN and 0.5 1b/A of sulfur were applied through the sprinkler to maintain fertility and control
powdery mildew. The soil type was a silt Toam with a pH of 7.9, a CEC of 18 meq/100 g of soil.
and 1.5% organic matter. Preplant incorporated (PPI) treatments were applied then incorporated
at right angles with a roller harrow. Preemergence (PRE) treztments except for glyphosate were
applied then incorporated with 0.8 in of irrigation water. All herbicide treatments were
applied with a bicycle-wheel sprayer. All PRE and postemergence (POST) treatments were applied
in a 10 inch band, and PPI treatments were applied broadcast. The delivery rate for PPI
treatments was 20 gpa at 22 psi using either 11002 flat fan nczzles and 20 gpa at 38 psi with
8001 even fan nozzles for PRE and POST treatments. Weed densities were 1 to 3 plants/ft? and
annual sowthistle was the most prevalent. Additional application infermatior is shown in Table
1. Crop injury and weed control ratings were taken June 14 and July 3. Two center rows of each:
plot were harvested September 25 with a mechanical harvester.

Table 1. Application information.

Application timing PPI PRE PRE POST POST
Application date 4/21/95 4/28/95 5/13/95 5/24/95 5/31/95
Air temperature (F) 42 50 48 52 73
Soil temperature (F) 42 48 41 50 64
Relative humidity (%) 100 - 50 70 50
Wind velocity (mph) 6 to 8 0 to b 0 4 to 8 0 to4

Crop injury on June 14 ranged from 6 to 20% for all herbicide treatments (Table 1). Some of
this injury may partly be due to the wet spring that could have moved the herbicide into the
root zone. On July 3 both rates of pyrazon plus ethofumesate were the treatments with the
highest injury Tevel. Weed control was 90% or better with ail herbicide treatments with the
exception of pyrazon at 2.34 1b/A applied PRE. All herbicide treatments had higher yields than
the untreated check but were not different in comparison tc each cther. (Department of Plant,
Soil, and Entomological Sciences. University of Idaho. Twin Falls, 1D 83303).

Jable 2. Crop injury. weed control. and sugar beet yield. near Kimberly. Idaho.

Weed control’

Crop

Growth dnjury . _KCHSC . __CHEAL . __AMARE __soMat

Treatment? Rate stage 6/14 7/3 6/14  7/3 6/14 7/3 6/14 7/3 6/14 773 Yield

IB/A e e Tons/A
Check - - - - - . - - - - 19
Pyrazon 1.0 Pre 6 0 90 96 100 100 100 100 100 100 34
ethfmst&desméphen  0.33 1-2 leal
Pyrazon 2.34 Pre 9 0 81 98 100 100 100 100 100 100 32
ethfmst&desméphen  0.33 1-2 leaf
Ethofumesate 1.12 Pre 15 1 100 100 100 100 100 100 100 100 32
ethfmst&desméphen 0 33 1-2 Jeaf .
Pyrazon + 1.0 + Pre I 3 100 100 100 100 100 100 100 100 34
ethofumesate 1.12 fre
ethfmst&desm&phen 0 33 1-2 leaf
Myrazon + 234+ TIre 16 6 100 100 100 100 100 100 100 100 kY4
ethofumesate 1.12 Pre
rthfmst&desmiphen  0.33 1-2 Yeaf
Dyrazon + 1.0 + Pre 18 8 00 ]oo 100 100 100 100 100 100 32
ethofumesate 1.5 Pre
ethfmst&desméphen  0.33 1-2 leaf
Cycloate 3.0 PP 20 ! 100 100 100 100 100 100 100 100 31
ethfmst&desm&phen (.33 1-2 leaf
Cycloate w/fert. 3.0 PPl 19 0 o 100 100 100 100 100 100 100 kY4
ethfmst&desm&phen  0.33 1-2 leaf
filyphosate + 0.5 + Pre to crop 13 1 97 100 100 100 100 100 100 100 36
nonionic surfactant 0 5% v/v
ethfmst&desmgphen  0.33 1-2 leaf
15D (0.05) 7 [3 10 NS NS NS NS NS NS NS 5

‘Weed species evaluated were kochia (KCHSC). common lambsquartecs (CHEAL). redroot pigweed (AMARE). and annual sowthistle
(SONOL) .

’ethfmstadesméphen is a commercial formulation of ethofumesate. desmedipham. and phenmedipham. Cycloate w/fert. is cycloate
impregnated on fertilizer. All postemergence appltications of ethfmst&desméphen were applied as a split application. The
second application 7 davs after the 1 to 2 leafl application.
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Downv brome control with primisuifuron 1 ti entuc e ion. Daniel A. Ball and Darrin L.

Walenta. A study was established on a commercial Kentucky bluegrass field near LaGrande, OR to evaluate
postemergence timings, and split applications of primisulfuron for downy brome control and crop tolerance in established
Kentucky bluegrass grown for seed. The experimental area was located in a forth year stand of Kentucky bluegrass var.
‘Baron’. EPOST treatments were made on October 5, 1994 (air temp. 55 F, sky cloudy, wind NE at 3 to 6 mph, relative
humidity 65%, soil temp. at 0 inch 72 F, 1 inch 67 F, 2 inch 63 F, 4 inch 59 F) to 1 leaf downy brome and bluegrass with 4
inch regrowth. MPOST treatments were made on Qctober 24 (air temp. 40 F, sky clear, wind calm, relative humidity
92%, soil temp. at 0 inch 62 F, 1 inch 58 F, 2 inch 32 F, 4 inch 50 F) to downy brome with 3 to S tillers and partially
dormant bluegrass. LPOST treatments were made on February 28, 1995 (air temp. 35 F, sky clear, wind N at 3 to 4 mph,
relative humidity 65%, soil temp. at 0 inch 49 F, 1 inch 36 F, 2 inch 32 F, 4 inch 34 F) to fully tillered dewny brome 3
inch height, and dormant bluegrass. All treatments were made with a hand held CO, sprayer delivering 15 gpa at 30 psi.
Plots were 10 by 25 ft in size, in an RCB arrangement, with 4 replications. Soil at the site was a loam with 39.4% sand,
41.8% silt, and 18.8% clay, 3% organic matter, 7.3 soil pH, and a CEC of 25.8 meq/100g. Evaluations of visual crop
injury and downy brome control were made on October 24, 1994, February 28, 1995 and April 7, 1995. Plots were cut on
July 12, 1995 with a small plot swather, and harvested with a plot combine on July 21, 1995. Seed samples were delinted
and cleaned prior to yield determination.

Primisulfuron applied at all rates and as split applications provided very good to excellent control of downy brome. Split
applications tended to provide slightly better downy brome control, but not at a significantly better level. No crop injury
from primisulfuron application was observed. FOE-5043 was ineffective at controlling downy brome when applied at
these later downy brome growth stages. The tank-mix combination of oxyfluorfen with primisulfuron appeared to
antagonize downy brome control at the February 28th evaluation time. Both treatments with metribuzin caused significant
bluegrass injury particularly when observed in the fall after application, however, the standard treatment of oxyfluorfen
with metribuzin provided good control of downy brome. Clean seed yield was not significantly different due to herbicide
treatment, but there was a substantial difference in field weight due to herbicide treatment. The difference between clean
weight and field weight was a reflection of high levels of downy brome seed contamination after harvest. The greater
contamination required substantially more cleaning which would increase cleaning expense, thereby reducing profitablility
of harvested Kentucky bluegrass seed. (Columbia Basin Ag. Res. Ctr., Oregon State Univ., Pendleton, OR 97801).

Table 1. Kentucky bluegrass injury, downy brome control, and bluegrass seed yield from postemergence herbicide
treatments.

October 24 February 28 April 7 Yield
Treatment . Rate Injury  Control Injury Control Injury Control Field Clean

Ib/A eI — 1b/Aem---

Primisulfuron + OC 0.018 0 56 0 84 0 86 1036 544

Primisulfuron + OC 0.036 0 56 0 83 0 89 955 520

Primisulfuron + OC/ 0.018/ 0 55 0 100 0 99 855 571
primisulfuron + OC 0.018

Primisulfuron + QC/ 0.018/ 0 64 0 87. 2 99 938 553
primisulfuron + OC 0.018

Oxyfluorfen + 0.25 + 5 74 0 s4 1 79 1318 445
primisulfuron + OC 0.018

- FOE-5043 + R-11 0.25 0 15 0 20 0 34 1637 416

FOE-5043 + R-11 0.33 0 5 1 20 -1 19 1655 378

FOE-5043 + 0.25+ 25 60 4 64 6 69 1817 401
metribuzin + R-11 0.375

Oxyfluorfen + 0.25 + 39 66 5 81 9 81 1736 480
metribuzin + R-11 0.375

Control - 0 0 0 0 0 0 1700 390

LSD (0.05) 3 15 2 17 4 25 314 NS

OC - Crop oil concentrate applied at 1 gUA
R-11 non-ionic surfactant applied at 0.25% v/v.
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Evaluation of herbicides for control of rouahstalk Dluegrass and injury to Kentucky
bluegrass. Marvin D. Butler. The objective of this project was to evaluate eight fall-
applied herbicides and one spring-applied herbicide for control of roughstalk bluegrass in
Kentucky bluegrass. The nine herbicides. terbacil, ethofumesate. metribuzin. fenoxaprop.
oxyfluorfen, diuron, primisulfuron. dicamba. and imazamethabenz were applied at two rates
in a grid pattern to plots in three commercial Kentucky bluegrass fields to evaluate crop
injury, and three roughstalk bluegrass fields to determine control of established and
seedling plants. Fall applications were made November 3, November 7. and November 22,
1994, at the various Tlocations. and the spring application was made to a1l plots March 25,
1995. Herbicides were applied to 10 by 10 ft plots at each location using a COp
pressurized. hand-held. boom sprayer at 40 psi and 20 gpa. A nonionic surfactant was
applied at 0.25% v/v in combination with all herbicides. Evaluation for control of
established and seedling roughstalk bluegrass was made March 28, 1995. Evaluation of crop
injury to Kentucky bluegrass. based on reduction in plant biomass. was conducted March 29,
1995. Evaluation of the spring-applied fenoxaprop treatments were made May 10. 1995.
Pre-harvest evaltuations of percent reduction in seed set were conducted on June 9 and 12.
1995,

Seedling roughstalk bluegrass was more easily controlled than established plants. Crop
injury to Kentucky bluegrass was 20% for imazamethabenz applied at 0.46 1b/A, and 18% for
terbacil at 1 1b/A. Terbacil at 1 1b/A provided 89% control of established roughstaik
bluegrass plants. while terbacil plus diuron combinations provided 79 to 83% control.

Over 90% of seedling roughstalk bDluegrass were controiled with terbacil at 1 Tb/A, or with
terbacil plus diuron. Appiication of fenoxaprop reduced seed set in Kentucky biuegrass
between 60 and 90%. (Oregon State University. Central Oregon Agricultural Research Center.
Madras, OR 97741).

Table. Effect of selected fall-applied herbicide treatments which provided the best
overall performance on established and seedling roughstalk bluegrass at 3 locations. and
corresponding crop injury to Kentucky bluegrass at three locations near Madras and Culver.
Oregon.

Roughstalk bluegrass control!

Injury to

Treatments® Rate Seedling plants Established plants  Kentucky bluegrass

(Ib/A) e e e e e e e () - - = - - = - - - -
Terbaci 0.4 _
+ terbacil 0.6 94 89 18
Terbacil 0.4
+ diuron 1.6 92 83 2
Terbacil 0.6
+ diuron 0.8 92 79 3
Terbacil 0.4
+ primisulfuron 0.04 85 32 7
Terbacil 0.6
+ oxyfluorfen 0.13 85 68 5
Terbacil 0.4
+ metribuzin 0.23 80 50 0
Terbacil 0.6
+ metribuzin 0.09 80 68 7
Terbacil 0.6
+ imazamethabenz 0.23 75 68 3

Wisual evaluations were conducted March 28 and March 29, 1995.
“Treatments were applied November 3, November 7, and November 22. 1994.
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Quackgrass control in established Kentucky bluegrass with primisulfuron. Terry L. Neider and Donald C. Thill. A study
was established in a Kentucky bluegrass field in Lewis County, ID to evaluate primisulfuron for quackgrass control. The
bluegrass field (var. Palouse) was in the 7th year of seed production. The soil was a silt loam with 30% sand, 56% silt,
13% clay, pH 5.4 and 4.6% organic matter. The experimental design was a randomized complete block with four
replications and individual plots were 16 by 20 ft. Primisulfuron was applied postemergence at two timings on April 17
and May 18, 1995 (Table 1) with a CO, pressurized backpack sprayer delivering 10 gpa at 32 psi. Bluegrass injury and
quackgrass control were evaluated visually May 16 and June 1, 1995.

Table 1. Application data.

April 17, 1995 May 18, 1995
Timing early spring spring
Crop stage 1-2 in regrowth 4-6 in regrowth
Weed stage 2-3 in regrowth 2-3 in regrowth
Air temp (F) 54 68
Relative humidity (%) 56 65
Wind (mph) 0-4 0-3
Sky mostly clear partly cloudy
Soil temp (F) 40 65

Kentucky bluegrass was not injured by any primisulfuron treatment on May 16, 1995. Split application of primisulfuron
with crop oil concentrate injured bluegrass 14% (stunting), while all other primisulfuron treatments injured bluegrass 3
to 8% on June 1, 1995 (Table 2). Quackgrass control was similar between nonionic surfactant or crop oil concentrate
treatments. Split application of primisulfuron at 0.018 1b/A plus crop oil concentrate, and primisulfuron at 0.036 Ib/A
plus nonionic surfactant controlled quackgrass 94%. All other primisulfuron treatments controlled quackgrass 83 to
90%. These plots will be split (8 by 20 ft) in spring 1996 with one half untreated and one half treated with the same
series of treatments. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table 2. Kentucky bluegrass response and quackgrass contro! from herbicide treatments, Lewis County, ID.

Bluegrass Quackgrass control
Treatment' Rate Timing injury’ 5/16/95 6/1/95
Ib/A %

Primisulfuron + nis 0.018 early spring + 8 58 89
primisulfuron + nis 0.018 spring

Primisulfuron + coc 0.018 early spring + 14 65 . 54
primisulfuron + coc 0.018 spring

Primisulfuron + nis 0.027 spring 3 65 88

Primisulfuron + coc 0.027 spring 6 60 33

Primisulfuron + nis 0.036 spring 4 73 94

Primisulfuron + coc 0.036 spring 4 65 90

LSD (0.05) 5 8 s

Density (shoots/ﬁz) 37

"Nis is a 90% nonionic surfactant applied at 0.25% v/v; coc is a crop oil concentrate applied at 2.5% v/v.
June 1, 1995 evaluation.
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Seedling Kentucky bluegrass tolerance to imazamethabenz and difenzoquat. Terry L. Neider and Donald C. Thill. A
study was established in seedling Kentucky bluegrass in Lewis County, ID to evaluate seedling bluegrass tolerance to
two application timings and different doses of imazamethabenz and difenzoquat. Kentucky bluegrass (var. Palouse) was
planted on May 2, 1995 in a silt loam soi (33% sand, 54% silt, 13% clay, pH 5.2 and 6.4% organic matter). The
experimental design was a randomized complete block with four replications and individual plots were 8 by 20 fi.
Herbicide treatments were applied postemergence at two timings on May 18 and June 1, 1995 (Table 1) with a CO;
pressurized backpack sprayer delivering 10 gpa at 32 psi. Bluegrass injury, and field pennycress, henbit and wild oat
contro] were evaluated visually June 1 and June 26, 1995.

Table I. Application data.

May 18, 1995 June 1, 1995
Crop stage 1-2 leaves 2-4 leaves
Weed stage 0.5-1 inch 1-2 inch
Air temp (F) 68 82
Relative humidity (%) 65 46
Wind (mph) 0-3 03
Sky partly cloudy mostly clear
Soil temp (F) 64 86

Imazamethabenz plus difenzoquat applied at the 1 to 2 leaf stage injured bluegrass 18% (chlorosis) on June 1, 1995
(Table 2), and the same treatment applied at the 3 to 4 leaf stage also injured bluegrass 18% (chlorosis) on June 26,
1995. Difenzoquat applied alone at the 1 to 2 leaf stage injured bluegrass 19 and 15% on June 1, 1995. However,
difenzoquat applied alone at the 3 to 4 leaf stage did not injure the bluegrass. Imazamethabenz treatments applied at the
1 to 2 leaf stage controlled field pennycress 98% on June 26, 1995, The same treatments applied at the 3 to 4 leaf stage
suppressed field pennycress 60 to 69% on June 26, 1995. Henbit was not controlled adequately by any herbicide
treatment and wild oat control was variable ranging from 40 to 80%. This study will be continued and seed yields
determined in 1996. (Plant Science Division, University of 1daho, Moscow, ID 83844-2339)

Table2. Seedling Kentucky bluegrass response and weed control from herbicide treatments, Lewis county, ID.

Weed control

Bluegrass injury Field pennycress Henbit Wild oat
Treatment Rate Timing 6/1/95 6/26/95 6/1/95 6/26/95 6/1/95 6/26/95 6/1/95 6/26/95
Ib/A %
Imazamethabenz 023 1-21f 0 0 80 98 50 IS ’ 35 40
Imazamethabenz 0.47 1-210f 0 N 84 98 60 21 40 50
Imazamethabenz + 0.23 + 1-21f 18 5 86 98 66 18 63 58
difenzoquat 0.5
Difenzoquat 1 1-21f 19 S 0 0 0 0 69 80
Difenzoquat 0.5 1-21f 5 3 0 0 0 0 53 68
Imazamethabenz 0.23 3-41f - 6 --- 60 --- 6 --- 44
Imazamethabenz 0.47 3-41f 6 69 8 58
Imazamethabenz + 023 + 341f - 18 - 60 - 8 - 65
difenzoquat 05
Difenzoquat 1 34100 --- 0 - 0 - 0 -—- 63
Difenzoquat 0.5 3-41F - 0 - 0 - 0 - 53
Untreated check ' - - - - .- --- - -
LSD (0.05) S 7 4 7 9 6 10 NS
Density (plants/fi%) 4 3 1

*All treatments applied with a 90% nonionic surfactant at 0.25% v/v.
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Weed control in seedling Kentucky bluegrass with primisulfuron. Terry L. Neider and Donald C. Thill. A study was
established in seedling Kentucky bluegrass in Lewis County, ID to evaluate seedling bluegrass tolerance and weed
control with primisulfuron. Kentucky bluegrass (var. Palouse) was planted on May 2, 1995 in a silt loam soil (33%
sand, 54% silt, 13% clay, pH 5.2 and 6.4% organic matter). The experimental design was a randomized complete block
with four replications and individual plots were 8 by 20 fi. Herbicide treatments were applied postemergence at two
application timings on May 18 and June 1, 1995 (Table 1) with a CO; pressurized backpack sprayer delivering 10 gpa at
32 psi. Bluegrass injury, and field pennycress (THLAR), henbit (LAMAM), mayweed chamomile (ANTCO), and wild
oat (AVEFA) control were evaluated visually June 26, 1995.

Table 1. Application data.

May 18, 1995 June 1, 1995
Crop stage 1-2 leaves 1-2 tillers
Weed stage 0.5-1 inch 1-2 inch
Air temp (F) 68 82
Relative humidity (%) 65 46
Wind (mph) 0-3 0-3
Sky partly cloudy mostly clear
Soil temp (F) 64 86

Single application of primisulfuron at either 1 to 2 Jeaf or 1 to 2 tiller stage injured bluegrass 34 to 44% (stunting), and
the split application of primisulfuron injured bluegrass 61% (Table 2). Primisulfuron treatments controlled all broadleaf
weeds 83% or more and wild oat control was 70 to 88%. This study will be continued and seed yields determined in
1996. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table 2. Seedling Kentucky bluegrass response and weed control from herbicide treatments, Lewis County, ID.

Bluegrass Weed control
Treatment' Rate Timing injury THLAR LAMAM ANTCO AVEFA
Ib/A %
Primisulfuron 0.018 1-2 leaf 34 98 83 100 70
Primisulfuron 0.036 1-2 leaf 44 100 96 100 83
Primisulfuron 0.018 1-2 tiller 40 95 86 100 86
Primisulfuron 0.036 1-2 tiller 38 96 88 100 88
Primisulfuron 0.018 1-2 leaf + 61 100 99 100 86
primisulfuron 0.018 1-2 tiller

Bromoxynil 0.5 1-2 tiller 0 98 68 100 0
LSD (0.05) 8 NS 10 NS 12
Density (plants/f®) 4 3 1 1

'All primisulfuron treatments were applied with a crop oil concentrate at 2.5% v/v.
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Bioeconomic model for grass weed controt in spring-planted canola. Traci A. Brammer, Donald C. Thill, and Ed J.
Bechniski. A field experiment was established during the spring of 1995 at the University of Idaho Plant Science
Farm near Moscow, Idaho to evaluate the effect of wild oat and volunteer spring barley plant density and
sethoxydim rates on wild oat (AVEFA) and volunteer spring barley (HORVX) control in canola, and on canola
seed yield and oil content. A bioeconomic model will be constructed for control of wild oat and volunteer spring
barley with sethoxydim. Main plots were canola cultivars (32 by 160 ft), subplots were volunteer spring barley or
wild oat density (32 by 32 f1), and sub-subplots were sethoxydim dose (8 by 16 ft). The treatments were replicaied
four times in a randomized split-block design. Wild oat and ‘Russell’ spring barley were seeded on May 2 in rows
spaced 3.5 inches apart. Both species were seeded to attain established plant densities of 0, 1.9. 6.5, 11.1, and 15.8
plants/fi’. ‘Helios” and ‘Westar’ spring canola were seeded perpendicular to wild oat or volunteer spring barley in
rows spaced 7 inches apart to achieve an established plant density of 93 plants/f”. Both cultivars were seeded on
May 4 using practices standard to the area. Sethoxydim was applied at 0, 0.14, 0.19, and 0.28 1b ai/A with a CO,
pressurized backpack sprayer calibrated to deliver 10 gpa at 40 psi and 3 mph (Table 1). Weed control was
evaluated visually June 8. Canola seed was direct combine harvested with a small plot combine from a 4,5 by 16 fi
area on August 30. A seed sample from each sub-subplot was analyzed for oil content using nuclear magnetic
resonance (NMR) spectroscopy.

Table 1. Application data and soil analysis

Application date May 24 May 26
Growth stage.

Canola 2104 leaf 2104 leaf

Wild oat 2t03ledl e

Volunieer spring barley ~~ —-es 2103 leaf
Air temperature (F) 76 46
Relative hurmdity (%) 38 69
Wind {mph) 2105 Ow?l
Cloud cover (%) 1S 50
Soit temperature at 2 in (F) 62 44

pH 62

OM (%) 22

Texture silt loam

All sethoxydim rates controlled volunteer spring barley 90% or better and wild oat 93% or better. Canola seed
yield was the same among sethoxydim doses and greater than the untreated control (Table 2). Except for ‘Westar’
infested with wild oat, volunteer spring barley and wild oat density generally reduced canola seed yields as densities
increased (Tables 3 and 4). Total oil content of canola seed was not effected by sethoxydim dose or weed density
(wild oat or volunteer spring barley) but was different between canola cultivars (Table 5). (Agriculiure Experiment
Station, University of Idaho, Moscow, Idaho 83844-2339)

Table 2. The effect of sethoxydim dose on wild oat and volunteer spring barley control and canola seed yield.

Control Canola seed yield®
Treatment Rate HORVX AVEFA HORVX AVEFA
lbar/a e Yo wememmmnn 1b/A
Untreated check - -- - 742 a 557a
Sethoxydim 0.14 90 93 974 b 842t
Sethoxydim 0.19 96 96 973 b 849b
Sethoxvdim 0.28 98 98 968 b 806 b

TTreatments with the different letters are significant at P < 0.05,

Table 3. The effect of wild oat density on canola seed yield averaged over sethoxydim dose.

Canola seed yield

Wild oat density Helios Westar
plants/A” Ib/A

0.9 741 ad 814 a

4.0 699 abed 864 a

4.3 769 a 799 a

7.1 642 bed 836 a

93 607 be 862 a

Treatments with the different letters are significant at P < 0.0,

Table 4. The effect of volunteer spring barley density on canola seed yield averaged over cultivar and sethoxvdim
dose.

Volunteer spring barley density Canola seed yield”
plants/A” Ib/A % of control
0 1024 a 100
0.6 938 be 94
2.0 922 bed 90
3.0 861 cde 84
44 807 de 79

¥ - —
Treatments with the different letters are significant at P < 0.05.

Table 5. Total canola oil content averaged over weed density and sethoxydim dose.

Total oil content’

Canola cultivar HORVX AVEFA
o,

Westar 357a 34.7a

Helios 34.6b 33.2b

“Treatments with the different lenters are significant at P < 0.05.



Dose response of spring-planted canola to thifensulfuron-tribenuron. Traci A, Brammer, Dan A. Ball, and Donald
C. Thill. Experiments were established near Moscow, Idaho and Pendieton, Oregon in spring-planted canola to
evaluate canola injury and seed yield to low dose treatments of thifensulfuron-tribenuron. At the Moscow site, plots
were 15 by 20 ft arranged in a randomized complete block with four replications. Thifensulfuron-tribenuron was
applied to a 8 by 20 ft area on the west side of each plot with a CO; pressurized backpack sprayer calibrated to
deliver 15 gpa at 37 psi at 3 mph on May 25, 1995 (Table 1). The remaining 7 fi served as a buffer strip between
plots. At Pendleton, the treated plot size was 9 by 20 ft arranged in a randomized complete block with four
replications. Thifensulfuron-tribenuron was applied with a CO; pressurized backpack sprayer calibrated to deliver
13 gpa at 30 psi on May 12, 1995 (Table 1). The doses applied at both locations were percentages of the labeled
rate for wheat, which was defined as 17.5 g/ha (0.25 0z/A). Canola plant density was counted within a 3 ft’ area at
Moscow and ranged from 3 to 5 plants/ftz. At Pendleton, canola plant density was counted within a 2 fi’ area and
ranged from 7 to 10 plants/ft’. Canola injury was evaluated visually 14 and 21 days after treatment at Moscow and
Pendleton, respectively. Canola was direct combine harvested on August 29, 1995 at Moscow and on July 26 and
August 4, 1995 at Pendleton.

Table 1. Application data and soil analysis.

Location Moscow, Idaho Pendleton, Oregon
Seeding date/ variety April 4/ IMC 027 March 27/ ‘Legend”
Application date May 25 May 12
Canota growth stage 310 5 leal pre-bud
Air temperature (F) 46 €0
Relative humidity (%) 60 49
Wind speed (mph) 1-3 G-2
Cloud cover (%) 20 0
Soil temperature at 2 5n (F) 50 65

Texture silt loam sih loam

At Moscow, thifensulfuron-tribenuron at the 2.19 g/ha dose and above injured (chlorosis and stunting) canola 90%
or greater, while the 0.55 and 1.09 g/ha dose injured canola 43 and 69%, respectively (Table 2). Canola yields were
significantly less than the untreated check when thifensulfuron-tribenuron was applied at 1.09 g/ha or higher and
reduced yields by 48 to 97%. At Pendleton, thifensulfuron-tribenuron at the 0.27 g/ha dose and above caused
blossom thinning from 35 to 100% and stunting from 7 to 94% (Table 3). Canola yields were significantly less than
the untreated check when thifensulfuron-tribenuron was applied at the 0.27 g/ha or higher and reduced vields by 21
to 95%. (Idaho Agricultural Experiment Station; University of Idaho, Moscow, Idaho 83844-2339 and Oregon
Agricultural Experiment Station, Columbia Basin Research and Extension Center, Pendleton, Oregon 97801)

Table 2. response of spring-planted canola 1o decreasing doses of thifensulfuron-tribenuron at Moscow

Canola

Treatment’ Rate % of Labe! rate_ Plant counts” Injunv Yieid

gha plants/ft* - % - Ib/A
Untreated check - - 5 0 1657
Thifensulfuron-tribenuron 0.04 0.20 4 ¢ 1718
Thifensulfuron-tribenuron 0.07 0.39 3 0 1782
Thifensulfuron-tribenuron 014 0.78 4 2 1623
Thifensuifuron-tribenuron 0.27 1.56 4 8 1484
Thifensulfuron-tribenuron Q.55 3.13 4 43 1373
Thifensuifuron-tribenuron 1.09 6.25 4 69 854
Thifensulfuron-tribenuron 2.19 12,50 4 90 634
Thifensulfuron-tribenuron 4.38 25.00 B 92 292
Thifensulfuron-tribenuron 8.75 50.00 5 98 A0
Thifensulfuron-inbenuron 17.51 100.00 4 96 55
LSD(0.05 9 303

z
All treatments applied with R-11, a nontonic surfactant from Wilbur Ellis at 0.25% v/v

? Plants counts at the treatment rates of 2.19 and greater included plants that appeared dead.

? Injury evaluation at 14 days after treatment.

Table 3. Response of spring-planted canola 10 decreasing doses of thifensulfuron-tnbenuron at Pendieton.

Canola
Injury’
Blossom

Treatment’ Rate % of Label rate Yeliowing  Stuniing thinning Yieid

gha e Yo —-mmmeermeee tbiA
Untreated check - - 0 0 2 1817
Thifensulfuron-tribenuron 0.04 0.20 4 4 0 1822
Thifensulfuron-tribenuron 0.07 039 0 2 N 1729
Thifensulfuron-tribenuron 0.14 0.78 0 1 5 1572
Thifensulfuron-tribenuron 027 1.56 0 7 35 1427
Thifensulfuron-tribenuron 0.55 313 0 31 74 1236
Thifensulfuron-tribenuron 1.09 6.25 2 55 95 902
Thifensulfuron-tribenuron 2.19 12.50 10 72 100 735
Thifensulfuron-tribenuron 4.38 25.00 34 82 100 474
Thifensulfuron-tribenuron 8.75 50.00 50 91 100 258
Thifensulfuron-tribenuron 17.51 100.00 52 94 100 S7
LSD(0.05) S 9 12 258

“ All reatments applied with R-11, a nonionic surfactant from Wilbur Elhis at 0.25% viv
“ Injury evaluation 21 days afier treatment.
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Control of knotroot setaria in ladino clover. David W. Cudney and Bill Trew. Knotroot setaria

(SETGE) also known as knotroot bristiegrass is a serious problem for the production of ladino
clover seed crops in the Sacramento Valley of California. It is a perennial bunchgrass which
reproduces both from seed and from a crown of shortened rhizomes. It is resistant to all of the
cultural and chemical weed control measures that are normally used in legume seed crops including
the postemergent herbicides paraquat and sethoxydim. As the density of this grass increases in
clover fields, seed yield is reduced and harvesting becomes more difficult. In late summer and early
fall after clover seed harvest, knotroot setaria exerts its seed heads above the clover. The flag leaf
and spike often extend more than 15 inches above the clover canopy.

Previous tests had shown that knotroot setaria was susceptible to glyphosate treatment. However,
spot treatment with glyphosate caused considerable damage to ladino clover stands from overspray.
This was particularly serious as the density of the knotroot setaria increased. These conditions
seemed ideal for a wick application of glyphosate. The wick applicator would allow application of
glyphosate to the flag leaf, peduncle, and spike of the knotroot setaria without glyphosate contact to
the underlying ladino clover.

A two-year-old stand of ladino clover which was infested with knotroot setaria was selected. The
field was located 5 miles northwest of Hamilton City, California. The soil in the field was a gravely
loam soil with one percent organic matter. It was treated on October 20, 1994, The treatments
consisted of glyphosate applied as a single wick pass, glyphosate applied in two wick passes {each
in opposite directions), and a spot treatment of glyposate. The wick applications were made with a
one part glyphosate to two parts water solution utilizing a horizontal, sponge wrapped, 18 inch
wooden stake mounted on a vertical handle and operated 5 inches above the clover canopy. This
was done to simulate a commercial wick applicator. Spot spray was applied at 4 Ib/A glyphosate
with a spray volume of 30 gal/a. Plots were 3 by 3 ft in size and were replicated eight times.

Spot treatment and the double wick (applied twice in opposite directions) applications controlled
100% of the knotroot bristlegrass when observed 5 and 7 months after treatment (Table). A single
wick application severely stunted knotroot setaria, but failed to kil it. Plants remained severely
stunted 7 months after treatment. The results of this study illustrate that it is possible to contro!
knotroot setaria with a wick application, however, two passes were required. {Botany and Plant
Sciences, University of California, Riverside, CA 92521}

Table. Comparison of wick vs spot treatment of glyphosate for control of knotroot setaria.

Knotroot setaria control ------------ecsecemoe-

Treatment 13 DAT 145 DAT 220 DAT
%

Spot 86 100 100

Single 38 89 86

Double 66 99 100

Control 0 0 0

LSD @ 0.05 11 6 6
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Sethoxydim control of green foxtail in resistant and susceptible corn. John O. Evans, Ralph E. Whitesides
and R.William Mace. Sethoxydim was applied to a "Poast” resistant variety of corn (DK592SR) and a non-
resistant variety (DK592) to control green foxtail. Plots were established at the Greenville farm at Utah
State University in Logan. The soil type was a Millville silt loam with 7.9 pH and an organic matter content
of less than 2%. The corn was planted on June 16, 1995. Treatments were established on July 13, in a
randomized block design, with three replications. Individual treatments were applied to the 10 by 30 foot
plots with a bicycle sprayer delivering 16 gpa at 39 psi using 8001 flatfan nozzles. The corn ranged in
height from 2 to 6 inches with 4 to 6 leaves when treated and there was a heavy stand of green foxtail 4 to
10 inches in height and 20% with seedheads. A visual evaluation for green foxtail control and corn injury
was completed on September 11.

Sethoxydim applied at a rate of 1.5 pt/A controlled 87 percent of the green foxtail and at a rate of 3 pt/A
controlled 92 percent. The variety DK532SR was not injured by either of the sethoxydim rates but the
standard variety, DK592 exhibited injury symptoms of 87 and 95 percent respectively. (Utah Agricultural
Experiment Station, Logan, Ut. 84322-4820)

Table. Green foxtail control and corn injury with sethoxydim.

Weed control Crop injury
Treatment Rate SETVI DK5928R DK592
Lb/A % e Yo-mmmmee
Sethoxydim’ 15 87 0 87
Sethoxydim’ 3.0 92 0 95
Untreated 0 0 0
LSD, go 9 0 8.0

1 non-ionic surfactant addod at .5 % viv

Canada_thistle control in imidazolinone-resistant _corn with imazethapyr, dicamba and AC 513,995. Katheryn M.
Christianson, Rodney G. Lym, and Calvin G. Messersmith. Canada thistle is a difficult perennial weed to control
in com. Dicamba and clopyralid are the primary herbicides registered for Canada thistle control in corn.
[mazethapyr and AC 513,995 are imidazolinone herbicides for broadspectrum weed control and are injurious to corn.
The objective of this experiment was to compare a tank-mix of imazethapyr and dicamba to other herbicide
treatments in imidazalinone-resistant corn for Canada thistle control.

The experiment was established at Fargo, ND, in a dense Canada thistle stand. Fertilizer was added according to
soil test for the site and incorporated 18 May 1995. ’Pioneer IR-231R’ comn was seeded on 22 May 1993.
Herbicides were applied 9 June 1995 when Canada thistle plants were in the 8- to 10-leaf rosette stage using a
tractor-mounted spraver delivering 8.5 gpa at 35 psi. The plots were 10 by 30 ft, and the experiment was in a
randomized comglete block design with four replications. Canada thistle control evaluations were based on a visual
estimate of percent stand height reduction as compared to the untreated control.

Height reduction
June July Aug

Treatment . Rate [4DAT® 28DAT® S6DAT*
oA %
[mazethapyr + dicamba® + X-77 + 28% N 0.8+32+0.25% + 1 qt SS 79 29
[mazethapyr + dicamba® + primisulfuron + X-77 + 28% N 0.8+32+029+025%+1lqt 80 87 34
[mazethapyr + dicamba® + clopyralid + X-77 + 28% N 0.8 +32+2+025%+ |qt 76 90 66
Bromoxynil + primisulfuron + nicosulfuron + X-77 + 28% N 6 +0.29 + 0.25 + 0.25% + 1 qt 86 63 46
AC 513,995 + X-77 +28% N 39+ 0.25% + tqt 68 72 40
Clopyralid 4 79 93 96
LSD (0.05) 16 27 30

Days after reatment
*Commercial formulation - Resolve

All treatments averaged greater than 75% tepgrowth reduction except imazethapyr and dicamba alone which averaged
only 53% 14 days after treatment (DAT) (Table). Plant height reduction 28 DAT averaged 84% with all treatments,
except bromoxynil plus primisulfuron plus nicosulfuron, at 63%. The Canada thistle plants were actively growing
by 56 DAT, and control had declined for all treatments except those containing clopyralid. Clopyralid alone at

4 0zZ/A provided the best season-long Canada thistle control. )
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Velvetleaf contro] in silage corn. Mick Canevari and Rod Vargo. Research plots were established under furrow
irrigation at Farmington, California on May 29, 1995. Plots were 2 rows by 25' with 4 replications and a randomized
complete block design. The herbicide applications were applied broadcast with a CO, backpack sprayer, 30 gpa
volume at 30 psi. Three timings of applications were made that included preplant incorporated made with a Johnston
Power Incorporator at a depth of 3" to dry soil. The preemergence treatments were applied broadcast following corn
planting and furrow irrigation. Postemergence treatments made at corn 8" height and sprayed broadcast over the top.
The soil was a Stockton adobe clay series.

The herbicide thiafluamide + metribuzin (axiom DF) provided moderate control of velvetleaf (ABUTH) when applied
preplant incorporated, excellent control at postemergence timing and poor control when applied preemergence.
Dimethenamid and metoachlor gave poor control of velvetleaf at preplant incorporated and preemergence applications.

Harvest was completed on September 21, 1995 of corn silage with significant differences of yields. Separation of corn
and velvetleaf was made at harvest and calculated on a Ib/acre biomass yield. (University of California Cooperative

Extension, San Joaquin County, 420 S. Wilson Way, Stockton, CA 95205; and Bayer Corporation, Sacramento, CA.)

Table, Velvetleaf control in silage com.

---Weed control---- ----Silage com----
Application ABUTH Weed Injury Yield
Treatment Rate Timing vield
Ib/A % Ib/A % 1b/A
Control — — 0 19,750 0 14,530 b
Thiafluamide 0.81 PPI 68 9,587 0 25,270 ab
+ metribuzin
Thiafluamide 0.89 PPl 73 9.877 0 25,560 ab
+ metribuzin
Thiafluamide 0.81 PRE 35 17,720 0 19,460 b
+ metribuzin
Thiafluamide 0.89 PRE 18 18,010 0 17,430 b
+ metribuzin
Metolachlor 2.5 PPI 30 13,070 0 21,790 b
Metolachlor 2.5 PRE 10 15,400 0 21,790 b
Thiafluamide 0.89 POST 88 4,212 0 34,860 a
+ metribuzin ’
Dimethenamid 1.0 PPI 35 18,200 0 18,880 b
Dimethenamid 1.0 PRE 43 18,010 0 18.010 b
Thiafluamide 0.81 POST 87 5,229 0 34,280 a
+ metribuzin
Thiafluamide + 0.89 POST 91 3,777 0 36,020 a
metribuzin
LSD 7,515 LSD 10,550
Alpha .050
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Annual grass and broadleaf weed control in field corn with postemergence herbicides. Richard N. Arnold, Eddie J.
Gregory, and Daniel Smeal. Research plots were established on May 2, 1995 at the Agricultural Science Center,
Farmington, New Mexico to evaluate the response of field corn (var. Pioneer 3525) and annual broadleaf weeds to
postemergence herbicides. Soil type was a Wall sandy Joam 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 four 34-in
rows 30 ft long. Treatments were applied with a compressed-air, backpack sprayer calibrated to deliver 30 gpa at 30 psi.
Treatments were applied postemergence on May 25, when corn was in the 3- to 4-leaf stage and weeds were small.
Black nightshade infestations were heavy and redroot pigweed and prostrate pigweed, barnyardgrass, and green foxtail
infestations were moderate throughout the experimental area. Visual evaluations of crop injury and weed control were
made June 28. Hand-weeded controls were hoed starting on May 26, about every two weeks until August 8. Stand
counts were made on June 25 by counting individual plants per 10 ft of the third row of each plot. Field corn was
harvested on November 16 by combining the center two rows of each plot with a John Deere 3300 combine equipped
with a load cell.

All treatments, except the check, provided good to excellent control of broadleaf weeds. Pyridate at 0.47 and 0.7 Ib/A.
pyridate plus metribuzin at 0.47 plus 0.06 1b/A, metribuzin at 0.09 Ib/A and dicamba at 0.25 Ib/A provided poor control
of annual grass. No injury was observed in any of the treatments. Pyridate plus metribuzin at 0.47 plus 0.06 Ib/A and
pyridate plus metribuzin plus dicamba at 0.47 plus 0.06 plus 0.25 Ib/A had the hughest yields of 189 bu/A. Yields were
32 to 148 buw/A higher in the herbicide treated plots as compared to the nonweeded check.

Table. Annual grass and broadleaf weed control in field corn with postemergence herbicides.

tand Weed Control
Treatment' Rate counts AMARE AMABL SOLNI ECHCG SETVI Yield
Ib/A no. % bwA
Pyridate + metribuzin® 0.47+0.06 18 100 100 98 94 94 168
Pyridate + metribuzin 0.47+0.09 18 100 98 99 95 95 149
Pyridate + metribuzin® 0.47 +0.09 19 100 98 100 97 99 175
Pyridate + dicamba + 0.47+0.8 18 100 100 100 93 99 170
atrazine (pm)
Pyridate + atrazine’ 0.47+0.5 19 100 100 100 99 99 184
Pyridate + metribuzin + 0.47 +0.06 + 19 100 100 100 94 95 189
dicamba’ 0.25

Dicamba + atrazine (pm) 0.8 19 100 100 100 84 86 178
Dicamba® + metribuzin 0.25+0.09 19 100 100 99 95 95 178
Dicamba® + metribuzin 0.25+0.06 19 99 99 98 86 82 162
Pyridate + metribuzin 0.47+0.06 1$ 99 99 95 75 77 189
Metribuzin 0.09 18 99 97 88 80 77 174
Dicamba’ + N 0.25 18 98 96 95 10 10 164
Pyridate? 0.7 19 90 97 96 10 10 146
Pyridate’ 0.47 18 88 97 93 10 10 105
Hand-weeded check 19 100 100 100 100 100 183
Check 19 0 0 0 0 0 73
Weeds/m® 18 20 29 18 -15

LSD 0.05 ns 2 3 2 5 4 17

'pm = packaged mix; N = 32% nitrogen solution applied at 1 gal/A.
Treatments applied with a crop oil concentrate at 1 qt/A.

*Diglycolamine salt of dicamba.
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Annual grass and broadleaf weed control in field corn with preemergence and postemergence herbicides. Richard N.
Amold, Eddie J. Gregory, and Daniel Smeal. Research plots were established on May 3, 1995 at the Agricultural
Science Center, Farmington, New Mexico to evaluate the response of field corn (var. Pioneer 3525) and annual grass
and broadleaf weeds to preemergence and postemergence 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 four 34-in rows 30 ft long. Treatments were applied with a compressed-air, backpack
sprayer calibrated to deliver 30 gpa at 30 psi. Preemergence treatments were applied May 3 and immediately
incorporated with 0.75 inches of sprinkler-applied water. Postemergence treatments were applied May 30 when corn
was in the three to four leaf stage and weeds were small. Black nightshade infestations were heavy, redroot pigweed and
prostrate pigweed, barnyardgrass, and green foxtail infestations were moderate throughout the experimental area.
Preemergence and postemergence treatments were rated visually for crop injury and weed control on June 5 and June
25. Stand counts were made on June 5 by counting individual plants per 10 ft of the third row of each plot. Field com
was harvested on November 16 by combining the center two rows of each plot with a John Deere 3300 combine
equipped with a load cell.

No injury was observed in any of the treatments. All treatments gave excellent control of broadleaf weeds.
postemergence treatments of flumetsulam plus clopyralid plus 2,4-D at 0.21 Ib/A and dicamba at 0.25 1b/A gave poor
control of annual grasses. Acetochlor plus atrazine at 2.5 1b/A had the highest yield of 197 bu/A. Yields were 52 to 162
bu/A higher in the herbicide treated plots as compared to the weedy check.

Table. Annual grass and broadleaf weed control in field corn with preemergence and postemergence herbicides.

Stand Weed Control
Treatment! Rate counts AMARE AMABL SOLNI ECHCG SETVI Yield
[b/A no. % bu/A
Flumetsulam + metolachlor (pm) 1.44 19 100 100 100 100 100 177
Flumetsulam + metolachlor (pm) 1.68 18 100 100 100 100 100 171
Flumetsulam + metolachlor (pm) 1.92 17 100 100 100 100 100 179
Flumetsulam + metolachlor 017+15 18 100 100 100 100 100 175
Flumetsulam + metolachlor 021+15 18 100 100 100 100 100 170
Atrazine + metolachor (pm) 3.6 17 100 100 100 100 100 179
Metolachlor + halosulfuron 1.5+0.078 18 100 100 100 100 100 180
Acetochlor 1.6 18 100 100 100 100 100 178
Acetochlor + atrazine (pm) 2.5 18 100 100 100 100 100 197
Dimethenamid 09 18 100 100 100 100 100 179
Dimethenamid + atrazine (pm) 2.5 18 100 100 100 100 100 182
Flumetsulam + clopyralid + 0.21 18 100 100 100 62 - 68 138
2,4-D? (pm)

Dicamba + atrazine® (pm) 1.0 18 100 100 100 99 100 183
Dicamba® 0.25 18 100 96 100 10 10 136
Hand-weeded check 18 100 100 100 100 100 191
Check . 18 0 0 0 0 0 84
Weeds/m’ 17 20 30 14 12

LSD 0.05 ns 1 1 1 3 1 21

'pm = package mix.
*Treatments applied postemergence with X-77 and 32% nitrogen solution at 0.25% v/v and 2 qt/A and rated June 25.
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Broadleaf weed control in lentil with imazethapyr combinations. Terry L. Neider and Donald C. Thill. A study was
established in Latah County, ID to evaluate broadleaf weed control in lentil with imazethapyr combinations. Triallate
was applied at 1.25 Ib/A (grower equipment) to the entire plot area and incorporated with a tillage operation prior to
applying preplant imazethapyr treatments on May 1, 1995. Preplant treatments were incorporated immediately after
application with a field cultivator, and lentil (var. Brewer) was seeded on May 2, 1995 in a silt loam soil (28% sand,
59% silt, 13% clay, pH 5.1 and 3.3% organic matter). The experimental design was a randomized complete block with
four replications and individual plots were 8 by 30 ft. All herbicide treatments were applied with a CO, pressurized
backpack sprayer delivering 10 gpa at 32 psi and application data are shown in Table 1. Lentil and broadleaf weed
densities were determined on June 6, 1995. Lentil injury was evaluated visually June 7, June 16, and July 7, 1995,
Common lambsquarters (CHEAL), mayweed chamomile (ANTCO), and field pennycress (THLAR) control were
evaluated visually July 7, 1995. Lentil was harvested at maturity with a small plot combine on August 23, 1995,

Table 1. Application data.

May 1, 1995 May 8, 1995 June 9, 1995

Timing preplant (PPI) preemergence (PRE) postemergence (POST)
Crop stage - - 4 in

Weed stage --- - 1.51n

Air temp (F) - 62 64 64

Relative humidity (%) 50 58 72

Wind (mph) 2-4 0-4 0-2

Sky mostly cloudy mostly clear partly cloudy

Soil temp (F) 48 58 74

There was no visible injury to the lentil on June 7, 1995. Lentil stand ranged from 6 to 7 plants/ft of row on June 7,
1995 in preplant or preemergence herbicide treated plots and were not different from the untreated check (data not
shown). Broadleaf weed density was variable, and preplant or preemergence herbicide treated plots tended to have
fewer broadleaf weeds (Table 2). Metribuzin applied postemergence alone or with Bivert injured lenti} 9 to 10%
(chlorosis), and pyridate injured lentil 13 and 14% (chlorosis) on June 16, 1995. However, injury was not visible at the
later evaluation date on July 7, 1995. Imazethapyr plus metribuzin at 0.023 plus 0.14 1b/A controlled mayweed
chamomile 86% and field pennycress 91%, while common lambsquarters control was only 71%. All other imazethapyr
plus metrbuzin combinations controlled all weed species 83 to 99%. Common lambsquarters and field pennycress
contro] was similar between postemergence applications of metribuzin alone or in combination with Bivert. However,
mayweed chamomile control was significantly less with metribuzin plus Bivert. Pyridate at 0.9 Ib/A controlled all weed
species 80 to 90%. Lentil yields from all herbicide treated plots were not different from the untreated check and ranged
from 1099 to 1531 Ib/A. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table 2. Lentil response and broadleaf weed control from herbicide treatments, Latah County, 1D.

Lentil Weed Weed control
Treatment Rate Timing Injury’ Yield Density CHEAL ANTCO THLAR
fb/a % /A plants/R* %
Imazethapyr + metribuzin 0.023 +0.14 PPI 0 1173 0.1 71 86 91
Imazethapyr + metribuzin 0.023 +0.19 PPI 0 1204 0.0 83 88 93
Imazethapyr + metribuzin 0031+019 - PPl 0 1531 0.1 89 88 - 95
Imazethapyr 0.031 PPI + 0 1333 0.3 90 90 99
metribuzin 0.19 PRE .
Imazethapyr 0.047 PPI 0 1384 0.5 84 89 96
Metribuzin . 0.14 POST 9 1099 13 88 86 98
Metribuzin 0.19 POST 9 1435 1.6 89 89 99
Metribuzin? 0.14 POST 9 1102 1.1 83 79 93
Metribuzin? . 0.19 POST 10 1203 2.0 86 78 90
Pyridate 0.675 POST 13 1227 1.6 89 74 83
Pyridate 0.9 POST 14 1201 3.5 84 80 920
Untreated check - 1284 3.0 - - .-
LSD (0.05) 2.5 NS 2 8 7 5

June 16, 1995 evaluation.

Applied with 2 oz product of Bivert (Manufactured by Wilbur Ellis Company) per Ib product of metribuzin; Bivert was added to entire spray volume after
metribuzin was in suspension.
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Bauer, and Don Colbert. A field experiment was established to evaluate hairy nightshade (SOLSA), purslane
(POROL), and barnyardgrass (ECHCG) control in Blackeye peas using various timings of applications and two types
of herbicide incorporation (cultivation and furrow irrigation). A randomized complete block design experiment was
used and the trial conducted at Stockton, California, with treatment dates of June 27, 1995, July 13, 1995 and July 26,
1995. Applications were made with a CO, backpack sprayer at a volume of 30 gpa at 30 psi.

Visual evaluations on weed control and crop injury was recorded on July 26 and August 15, 1995, Preplant
incorporated treatments were made to preformed beds on 30" centers and pre-irrigated 7 days before application.
Rolling cultivator was used 2 times for preplant incorporation. The second application timing treatments was a directed
spray to bed and furrow followed by a furrow irrigation 2 days later. The third timing treatments were also applied
directed spray to newly formed furrows following a cultivation. Furrow irrigation was applied 2 days after treatment
for incorporation. A fourth timing treatment was made with postemergence herbicides on August 2, 1995 and applied
as a broadcast spray over the top of crop and weeds.

No crop injury was recorded from treatments of pendimethalin, dimethenamid or ethalfluralin applied preplant
incorporated or layby. Some injury occurred from metolachlor alone and combination with metolachlor used preplant
incorporated. Injury symptoms included stunting and leaf crinkling with a slight chlorosis. Postemergence herbicide
imazethapyr caused crop injury of 5%. Weed control ranged from (45 to 100%) on hairy nightshade and (27 to 100%)
for common purslane. Barnyardgrass control ranged between 50 and 100%. (University of California Cooperative
Extension, San Joaquin County, 420 S. Wilson Way, Stockton, CA 95205; Sandoz Agro Inc., Escalon, CA 95320; and
American Cyanamid, Lodi, CA 95242))

Mick Canevari, Brooks "

able Weed control in blackeye peas. Table 2. Weed control in blackeye peas.
Timing of Application Blackeye pea Weed Conarol
Rate 6/27:95 703195 726095 8/2/95 injury . SOLSA POROL ’ECHCG
Treatment ppi PRE LAYBY POST Treament "6 s 126 /15 n6 8/15 6 315
TorA T oo 7
Conwol 0 bJ 0 0 0 0 0 0
Control — — — — —
) Dimethenamid 0 0 100 83 100 7 100 100
Dimethenamid 1.0 X
Dimethenamid + 0 0 100 100 100 100 100 100
Dimethenamid + 1.0 X ethalfturatin
ethalfluralin 1.0 X
Dimethenamid + 10 ] 100 93 100 77 10D 100
Dimethenamid + 0.75 X dimethenamid
dimethenamtd 0.3 X
' . Dimethenamid + s a 100 100 100 100 100 100
Dimethenamid + 0.75 X abalfucalin <
cthalfluralin + 1.0 X
dimethenamid 0.3 X Metolachlor + o . 0 100 99 100 0 100 100
pyridate WP
Metolachior + 23 X
pyridate WP 0.45 X Metolachlor + 10 0 100 93 100 73 100 100
pyndate
Metotachlor + 25 X .
pyridate 0.9 X Dimethenamid + — 0 — 9 — 50 — 67
pynidate WP
Dimed.wmumd + L0 X Dimethenamid + — 0 — 30 — 47 - 50
pyridate WP 0.45 X pyridate WP
Dimethenamid + 0.3 X Pendimethalin + 0 0 45 70 78 100 100 97
pyridate WP 09 X pyridate +
imazsthapyr
Pendimethalin + 1.5 X
pyridate + 0.45 X Pendimethalin + 0 [ 60 63 57 100 97 97
imazethapyr 0.032 X over the top pyn'dale +
imazethapyt
Pendimethalin + L5 X Pendimethalin + 0 0 57 53 67 93 100 90
pyridate + 0.45 X imazethapyr
imazethapyr 0.032 X directed sprav
Pendimethalin + 0 0 100 100 100 100 160 100
Pendimethalin + 1.3 X imazethapyt
imazethapyt 0.032 X over the top
Metolachlor + 15 1o 100 97 100 100 100 100
Pendimethalin + 1.3 ethalfluralin
imazethapyr 0032 x x Ethalfluralin + 13 5 100 97 100 100 100 100
dimethenamid +
Metolachlor M 2.5 X metolachior
cthalfluralin i0 X
[mazethapyr 0 3 100 83 100 37 0 50
Ethalfturalin + 1.0 X
dimethenamid + 0.75 X
metolachlor 1.25 X
Imazethapyr 0.047 X
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Reduced herbicide rates in a winter wheat-spring pea rotation. Joan M. Campbell and Donald C. Thill. Two
experiments, one each in wheat and pea, will determine the zffects of continuous reduced herbicide rate over four
years in & winter wneat-spring pea rotation. Reduced herbicide rates were appiied for the third year. In wheat,
weed seedlings were counted in two, 1 yd* areas per plot before herbicide application. Bromoxynil and
tribenuron/thifensuluron were applied at 0.25 + 0.019 (Ix), 0.17 + 0.012 (2/3x), and 0.08 + 0.006 (1/3x) Ib/acre.
R-11 nonionic surfactant was added at 0.25% v/v. Treatments were applied with a self-propelled sprayer calibrated
to deliver 13 gpa at 40 psi. An unweated check was included for comparison. Weeds were sampled, recounted,
and weighed from the same areas 4 weeks later. In pea, weeds were counted 6 weeks after the pre-emergence
treatment of ethalfluralin + triallate at 0.75 + 1.5 (1x}, 0.5 + 0.83 (2/3 x), and 0.25 + 0.42 (1/3x) lb/acre.

Table ]. Environmental data.

Crop Pea Wheat
Application date May 4, 1995 May S, 1995
Alr temperature 65 F 70 F

Soil temperature 52 F at 4 inches 60 F at 4 inches
Relative humidity 50% 43%

Cloud cover overcast mostly sunny
Wind speed 1 10 3 mph 010 3 mph

Fewer weeds tended to emerge in winter wheat after 2 years of reduced herbicide rates in the previous pea and
wheat crops compared to the untreated control (Table 2). There were fewer weeds in the treated piots after
herbicide application (Table 2 and 3). Wheat test weight was 8% lower and grain yield was 48% lower in the
check compared to the treated plots. The trend for lower wheat yield and quality with reduced rates was not
statistically significant. Herbicides were applied in the pea experiment before weeds emerged so the effect of
carryover from reduced herbicide applications in the previous wheat crop was indeterminable. Howevar, total weed
emergence after the pre-emergence treatments were 2.5, 3.2, 9.5 and 77.5 for the 1x, 2/3x, 1/3x and check,
respectively; the same trend as the wheat experiment (Table 4). Seven weed species were present in the pea
experiment, but data ts shown only for three selected species and the total (Table 4). Weed density tended to be
greater in the 1/3x treated plots than in the 1x and 2/3x treated plots. In both pea and wheat, the trend is for
reduced weed numbers and biomass as the amount of herbicide increases, but this was not statistically different due
to variation in weed populations. The final year of application may emphasize these differences.

Table 2. Weed control and wheat yield after 3 years of reduced herbicide input.

Total weeds’

Total weeds' post application Wheat  Wheat

Rate pre-application Density Biomass test weight grain yield
nofyd? no/yd? ozfyd? 1b/bu bwA
1x 421 @ Ja 0.04 2 58.6a 98 a
2/3 x ' 4222 16 a 0.18 a 585a 97 a
1/3 x 498 a 73 a ] 1.48 a 583 a - . % a
Check 618 a 369 b 998 b 54.1b .51 b

' Field pennycress, mayweed chamomile, prickly: lettuce, henbit, shepherd's-purse, and mouseear chickweed.

? Field pennycress, mayweed chamomile, prickly lettuce, henbit, shepherd's-purse, wild oat, common
lambsquarters, catchweed bedstraw, and downy brome.

3 Means within a column followed by the same letter are not significantly different at the 5% level of probabi.ity
according to LSD mean separation.

able 3. Density and biomass of primary weed species in wheat after 3 years.

Shepherd's Mayweed
purse chamomile Field pennycress Prickly lettuce Wild oat

Rate Density Biomass  Density Biomass Density Biomass Density Biomass Density Biomass
nofyd®  ozfyd®  nofyd®  ozfyd®  nofyd®  ozyd® nofyd®  ozivd®  nolyd®  oziyd

1x 0a" - 00a 05a 0.004 a 00a 0,00 a 2a 0.04 a 0a 0.00 a
273 x 0a " 00a 1.5a 0.006 a 00a 0.00 2 11 a 007 a 3a 007 a
13 x 0a 00a 02a 0.004a 002 0.00 a 70 a 143 a la 0.04 a

Check 34b 03b 745b 0914b  35b 0.05b 241 b 8.18b 13b 029b

! Means within a column followed by the same letter are not significantly different at the 5% level of probability
according to LSD mean separation.

Table 4 Weed control and pea yield after 3 years of reduced herbicide input.

Common
lambsquarters Hairy nightshade Wild oat . Total weeds' Pea
Rate Density Biomass Density Biomass Density Biomass Deasity Biomass yield
nolyd® ozlyd? nofyd* oz/yd no/yd? oziyd? nofyd* ozfyd® Ib/A
1x 0.2 a* 004 a 02a 0.003 a 00a 0.00 a 25 a 0.la 3183 a
273 x 05a 002a 1.0 2 0.006 a 0.0 a 0.00 a 32a 0.1a 3257 2
173 x 68 a 0.07 a 1.5 a 0.022 a 05 a 0.02 a 95a 0.1 a 3198 a

Check 695 b 178 b 122 0.007 a 5.0b 033 b 7750 21b 2704 b

! Includes field pennycress, maywesd chamomile, henbit, and shepherd's-purse
? Means within & column followed by the same.letter are not significantly different at the 5% level of probability
according to LSD mean separation.



Broadleaf weed control in a new planting of peppermint with pyridate combinations. Carol Mallory-Smith,
Bill D. Brewster, and Dennis M. Gamroth. A trial was conducted in central Oregon to evaluate pyridate
applied alone and in combination with low rates of other herbicides for the control of broadleaf weeds in
newly planted peppermint. The trial design was a randomized complete block with three replications and
8 by 20 ft plots. The herbicide treatments were applied with a single-whee! compressed-air piot sprayer
that delivered 20 gpa at 15 psi. Most of the weeds were at the 2- to 4-leaf stage when treated, and the
mint was emerging to 2 inches tall.

Two weeks after herbicide application, control of wild buckwheat (POLCO), common lambsquarters
(CHEAL), and kochia (KOCSC) was greater than 90 percent in all treatments (Table). After 5 weeks,
control of wild buckwheat was less in treatments that contained only foliar-active herbicides. This
reduction in control was due to recovery of injured plants and emergence of new ones. None of the
treatments caused visible injury to the peppermint. (Dept. of Crop and Soi! Science, Oregon State Univ.,
Corvallis, OR 97331-3002.)

Table. Visual evaluations of percent weed control and peppermint injury following applications of
pyridate and pyridate combinations, Prineville, OR.

Weed control and crop injury®

POLCO CHEAL KOCSC Peppermint
Treatment' Rate 517 6/7 517 6/7 517 6/7 5117 67
[b/A (%)

Pyridate 0.47 93 80 100 97 100 97 0 0
Pyridate 0.94 93 78 100 100 100 97 0 0
Pyridate + 0.47 + 100 100 100 100 100 100 0 0
terbacil 0.4

Pyridate + 0.47 + 96 86 100 100 100 100 0 0
bentazon 0.5

Pyridate + 0.47 + 99 93 100 98 100 100 0 0
bromoxynil 0.062

Pyridate + 0.47 + 100 100 100 100 100 100 20 0
clopyralid 0.062

Check 0 0 0 0 0 0 C 0 0

'Applied May 3, 1995; a non-ionic surfactant was added to all treatments at 0.25% v/v.
’Evaluated May 17 and June 7, 1995
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Redroot pigweed control in peppermint with dormant-season herbicide treatments. Carol Mallory-Smith,
Bill D. Brewster, and Dennis M. Gamroth. Two trials were conducted in Jefferson County, OR to
evaluate the control of redroot pigweed with herbicides applied during the dormant season. One trial
was located near Metolius and the other near Culver. The trial design was a randomized complete block
with three replications and 8 by 20 ft plots. The herbicide treatments were applied with a single-wheel
compressed-air plot sprayer which delivered a broadcast spray of 20 gpa at 15 psi. The herbicides were
applied to dormant peppermint on January 31, 1995.

All of the herbicide treatments slowed peppermint regrowth in the spring, but by early June no effect on
the mint from any treatment was visible. Oxyfluorfen and sulfentrazone provided superior control of
redroot pigweed into late June. (Dept. of Crop and Soil Science, Oregon State Univ., Corvallis, OR
97331-3002.)

Table. Average percent peppermint injury and redroot pigweed control ratings at two sites, Jefferson
County, OR, 1995.

Crop injury and weed control?

Peppermint __ Pigweed
Treatment' Rate March/April June 7 June 7 June 26
(Ib/A) (%)
Oxyfluorfen 0.4 i5 0 98 98
Clomazone 0.5 20 0 68 75
Sulfentrazone 0.25 15 0 96 S7
Check 0 0 0 0 0

"Treatments applied January 31, 1995,
2First visual evaluation of peppermint injury conducted at the Metolius site on March 28, 1995 and at the
Culver site on April 18, 1995,

Broadleaf weed control in field potatoes. Richard N. Arnold, Eddie J. Gregory, and Daniel Smeal. Research plots were
established in Apnil 20, 1995 at the Agricultural Science Center, Farmington, New Mexico to evaluate the response of
potatoes (var. Wischip) and annual broadleaf weeds to 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 gpa at 30 psi. Treatments were applied after drag-off on May 16, and were immediately
incorporated with 0.75 inches of sprinkler-applied water. Black nightshade, redroot pigweed, and prostrate pigweed
infestations were heavy throughout the experimental area. Visual evaluations of crop injury and weed control were made
June 12. Potatoes were harvested on September 26 by harvesting two rows 5 fi long from the center of each plot with a
tractor-driven, power-digger. The harvested potatoes were then weighed and graded into sizes of 1-7/8 to 3 inches and 3
inches and bigger. Culls such as diseased or less than 1-7/8 inches were not included.

Dimethenamid plus metribuzin at 1.25 + 0.3 Ib/A caused the highest injury rating of 5. Redroot pigweed control was
excellent with all treatments except the check. Metolachlor II at all three rates provided poor control of prostrate
pigweed. Biack nightshade control was good 1o excellent with all treatments except metolachlor II at 0.975 Ib/A,
metribuzin at 0.3 Ib/A, and the nontreated check. All treatments yielded significantly more total cwt/A and more 1-7/8 to
3 inch potatoes than the check.

Table. Broadleaf weed control in field potatoes.

Crop Weed Control Total  1-7/8
Treatment' Rate injury AMARE AMABL SOLNI yield to3in >3 in
Ib/A no. % cwl/A

Dimethenamid 1.0 0 100 83 98 648 494 138
Metolachlor 1.95 0 100 79 93 580 428 115
Dimethenamid + metribuzin 0.75+0.3 0 100 100 96 577 390 149
Dimethenamid + metribuzin 1.0+03 3 100 99 100 641 448 172
Dimethenamid + metribuzin 1.25+03 5 100 100 100 564 44] 70
Metolachlor + metribuzin 146+ 0.3 1 100 100 100 559 410 92
Metolachlor + metribuzin 195+ 0.3 0 100 100 100 610 438 115
Dimethenamid 1.25 0 99 94 100 587 436 99
Metribuzin 0.6 0 99 96 91 585 422 121
Dimethenamid 0.75 0 97 82 94 607 407 162
Metolachlor + metribuzin 0975+03 O 96 100 85 577 436 81
Metolachlor 1.46 Q 95 50 99 553 424 73
Metribuzin 0.3 0 95 79 83 585 447 99
Metolachior 0.975 0 91 17 80 573 433 95
Hand-weeded check 0 100 100 100 599 45] 112
Check Q Q Q 0 275 238 7
Weeds/m® 17 24 29

LSD 0.05 ] 2 6 3 81 75 78

"The herbicide used was metolachlor II.
*Treatments applied postemergence with X-77 and 32% nitrogen solution at 0.25% v/v and 2 qt/A and rated June 25.
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Potato tolerance to dimethenamid and metolachior, Aberdeen. Dennis J. Tonks, Charlotte V. Eberlein, Mary J.
Guttieri, and Felix E. Fletcher. The objective of this experiment was to evaluate potato tolerance to dimethenamid and
metolachior applied pre- (PRE) and early postemergence (EPOST). Russet Burbank' potatoes were seeded at 11-inch
intervals in 36-inch wide rows on April 28, 1994 in a Declo silt loam soil with 1.4% organic matter and pH 8.2 near
Aberdeen, Idaho. Aldicarb at 3.0 Ib/a was applied at planting for insect control. The experimental area received a
broadcast application of 120 Ib/a N before planting and an additional 111 Ib/a N was injected through the irrigation
system during the growing season. Chlorothalonil at 1 1b/a and copper hydroxide at 3.2 pts pr/a were applied on
August 3 and 9 for early blight control. Permethrin was applied at 0.94 1b/a on August 3, 1994 for insect control. The
experimental design was a randomized complete block with three replications. Plot size was 12 by 30 feet. All
herbicides were applied with a CO, -powered backpack sprayer delivering 17.5 gpa. Preemergence treatments were
applied on May 24, 1994 after hilling and were incorporated immediately with 0.6 inches of irrigation water. Eariy
postemergence treatments were applied on May 30, 1994 and were incorporated with 0.5 inches of water. Control
plots were maintained weed free with a preemergence treatment of metribuzin (0.5 1b/a) + pendimethalin (0.75 Ib/a)
supplemented by hand weeding. Potato vines were desiccated with diquat + X77 at 0.25 Ib/a+ 0.25% v/v on
September 1, 1993. Plots were harvested October 3, 1994.

Visual injury was greater for EPOST treatments than for PRE treatments. Leaf cupping and malformation were
evident for EPOST treatments but were slight for PRE treatments. Potatoes rapidly outgrew these symptoms. Injury
did not affect tuber production. (University of Idaho Aberdeen Research and Extension Center, Aberdeen, ID 83210)

_Table. Potato telerance to dimeth id and lachlor, Aberdeen.
Potato [njury Potalo Yield
Application . Taotal Towl  Specific
Treatment Rate Timing 671 622 %6 <4 vz 46 oz 6-120z  >120z USH2 Cults us#l Yield  Gravity
a2 Yomreemnmm v/ %
1 Dimethcnamid 1.0 PRE 2 1 o 59.8 83.9 162.1 57.1 36.1 45.6 303.0 4445 1.078
2 Dimethenamid 1.25 PRE 4 2 4] 578 88,3 1758 58.3 28.8 519 3224 460.8 1077
3 Dimethensmid L5 PRE 15 6 3 48.0 66.0 138.1 59.8 43.2 69.9 2839 4451 1.077
4 Dimethenamid 1.75 PRE 8 5 3 421 62.7 146.2 58.6 49.1 740 2675 4328 1.074
5 Dimethenamid 3.0 PRE 10 5 3 517 63.5 1594 64.0 343 714 2899 4443 1.077
6  Dimethenamid 1.0 EPOST 25 8 4 473 57.0 1442 975 20.8 61.1 2898 4369 1.075
7 Dimethenamid 1.25 EPOST 28 9 5 398 54.2 1502 7.6 33.6 69.0 2783 4208 1.076
8  Dimethenamid LS EPOST 28 10 6 4383 70.1 1723 65.3 217 529 3077 4364 1O
9 Dimethenamid 175 EPOST 32 14 7 44.4 756 156 3 60.6 36.6 58.9 2925 4230 1.075
10 Dimethenamid 30 EPOST 38 17 9 42.1 60.5 173.0 519 219 66.6 2855 4221 1.076
11 Metolachior 20 PRE 3 1 3 483 706 177.5 69.1 31.9 58.5 3172 4558 1.074
12 Metolachior 30 PRE 7 7 4 54.6 67.2 139.7 643 438 53.7 2712 4233 1.076
13 Metolachlor 4.0 PRE 9 7 5 50.9 67.8 1387 46.6 352 65.4 253.1 4045 1.075
14 Metolachlor 2.0 EPOST 18 9 5 50.0 67.7 1498 53.7 328 56.2 2712 4102 1.076
15 Metolachlor 3.0 EPOST 34 15 7 58.0 70.9 143.2 583 231 3.2 2723 4266 1.075
16 Metolachior 4.0 EPOST 38 17 9 48.0 62.8 143.0 54.0 384 766 2598 4228 1.076
17 Conlrol 0 0 0 499 69.2 129.5 62.7 333 642 261.3  408.6 1.074
LSD (0 05) 7 4 3 NS N.S. N.S. N.S. NS. N.S. N.S. N.S. NS
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Potato tolerance to dimethenamid and metolachlor, Burley. Dennis J. Tonks, Charlotte V. Eberlein, Mary I. Guttieri,
and Felix E. Fletcher. The objective of this experiment was to evaluate potato tolerance to dimethenamid and
metolachlor applied preemergence (PRE) and early postemergence (EPOST). ‘Russet Burbank' potatoes were seeded
at 11-inch intervals in 36-inch wide rows on May 4, 1994 in a clay Joam soil with 2.3% organic matter and pH 7.7 in a
production field near Burley, Idaho. The experimental design was a randomized complete block with three
replications. Plot size was 12 by 30 feet. All herbicides were applied with a CO, -powered backpack sprayer
delivering 17.5 gpa. PRE treatments were applied after hilling in May 23, 1994 and EPOST treatments were applied
on May 26, 1994; all treatments were incorporated with 0.75 inches of irmgation water on May 28, 1994. Control
plots were maintained weed free with a preemergence treatment of metribuzin (0.5 b/a) + pendimethalin (0.75 lb/a)
supplemented by hand weeding. Potato vines were mechanically rolled two weeks before harvest. Plots were
harvested on September 26, 1994,

Visual injury was greater for EPOST treatments than for PRE treatments. Leaf cupping and malformation were
evident for EPOST treatments but were much less evident for PRE treatments. Potatoes quickly outgrew these
symptoms. Injury did not affect tuber yield or quality. (University of Idaho Aberdeen Research and Extension Center,
Aberdeen, ID 83210)

able. Potalo lolerance to dimethenamid and inetolachloe, Burley.

Potato Tnjusy Potalo Yicld

Application Totsl Total  Specitic
Treaunent Rate Timwing 6/8  6/30 <4 0z 4-6 oz 6-120c >120z USHK2 Culls USHKlL  Yild  Gravity

Wa e Y Ws- . %
1 Dimethenamid 10 PRI 0 0 36.2 43.0 120.3 352 24.6 56.1 204.0 3209 1.07s
2 Dimethenamid 1.2§ PRE 1 0 30.1 46.2 115.9 408 355 79.5 2029 3478 1077
3 Dimethenamid 1.5 PRE ! 0 279 39.2 1013 40.0 329 88.7 180.5 3300 1.076
4 Dimethenamid 1.75 PRE k) 0 27.0 5.0 109.3 65.8 33.7 54.6 2200 3354 1.076
5 Dimethenamid 3.0 PRE 12 0 224 356 1153 36.2 259 79.0 187.1 3144 1.076
6 Dimcthenamid 1o EPOST 7 0 287 382 1173 584 26.5 67.7 2139 3368 1.079
7 Dimethenamid 125 EPOST 5 0 213 388 1178 52.0 202 65.8 2086 3219 1.077
8 Dimethenamid 15 EPOST 8 1] 319 36.1 1083 424 35.7 79.6 186.8 3340 1074
9 Dimethenamid 175 EPOST 13 0 34.0 372 1012 64.5 27.1 83.1 2029 3471 1.075
10 Dimethenamid 3.0 EPOST 37 0 30.5 37.0 1192 61.9 27.5 69.5 2184 3459 1.076
11 Metolachlor 2.0 PRE 7 0 345 455 1193 3.8 322 69.4 196.6 3327 1.076
12 Metolachlor 30 PRE 5 0 278 35.6 HES 49.¢ 424 529 1969 3200 1.077
13 Metolachlor 4.0 PRE 8 1] 27.2 406 110.1 40.5 48.0 59.7 1912 3261 1.075
14 Melolachlor 2.0 EPOST 13 0 26.9 388 1266 43.1 33.8 59.6 208.0 3288 1.077
15 Metolachlor 3.0 EPOST 43 0 40.6 42.7 100.0 42.5 318 65.4 1852 3230 1.078
16 Metolachlor 4.0 LEPOST 47 0 300 334 1072 439 33.0 773 184.5 3248 1.076
17 Contro} 0 0 268 443 1351 373 34.0 59.6 2167 3371 1.075
LSD (0.05) 7 0 NS N.S. N.S. NS. N.S. NS NS. NS NS.
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Potato tolerance to dimethenamid and metolachlor, Idaho Falls. Dennis J. Tonks, Charlotte V. Eberlein, Mary J.
Guttieri, and Felix. E. Fletcher. The objective of this experiment was to evaluate potato tolerance to dimethenamid
and metolachlor applied pre- (PRE) and early postemergence (EPOST). Russet Burbank' poiatoes were seeded at 11-
inch intervals in 36-inch wide rows on May 15, 1994 in a Pancheni silt loam soil with 1.6% organic matter and pH 8.2
in a production field near Idaho Falls, Idahc. The experimental design was a randomized complete block with three
replications. Plot size was 12 by 30 feet. All herbicides were applied with a CO, -powered backpack sprayer
delivering 17.5 gpa. Preemergence herbicides were applied on May 28, 1994 after hilling and were incorporated with
0.5 inches of irrigation water. Early postemergence treatments were applied on June 6, 1994 and were incorporated
with 0.5 inches of water. Irrigation water was applied within 24 hours after herbicide application. Control plots were
maintained weed free with a preemergence treatment of metribuzin (0.5 1b/a) + pendimethalin (0.75 b/a)
supplemented by hand weeding. Potato vines were mechanically rolled two weeks prior to harvest. Plots were
harvested September 12, 1994.

Injury was greater for EPOST treatments than for PRE treatments. Leaf cupping and malformation were evident for
EPOST treatments but much less evident for PRE treatments. Potatoes quickly outgrew these symptoms. Tuber
production and quality were not affected by herbicide treatments. (University of Idaho Aberdeen Research and
Extension Center, Aberdeen, Idaho, 83210)

Table. Potato (olerance to dimethenamid und metolachlor, ldaho Falls,

Potato Injury Potuto Yicld
Application Total  Specific
Treatment Rate Timing 6/t3 /5 <joz 460z 6-120z >i20z US#2 Culls USHl  Yield Graviy
lb/a --eYomee- cwi/i - %
1 Dimethenamid 1.0 PRE 0 0 46.9 6438 116.9 340 199 27.1 2157 3095 1.082
2 Dimethenamid 1.25 PRE 0 0 40.8 89.6 1245 26.6 222 281 2207 3119 1.079
3 Dimethenamid 1.5 PRE 2 0 386 62.7 106.2 2638 313 29.7 1958 2953 1.078
4 Dimethenamid 175 PRE 7 0 40.3 62.6 105.3 255 335 23.9 1935 2916 1.078
5 Dinethenamid 3.0 PRE ) 8 0 45.6 527 1039 302 26.1 16.0 1868 2745 1.077
6  Dimethenamid 1.0 EPOST 10 0 353 515 97.8 18.4 42.3 386 1735 2904 1.078
7 Dimethenamid 125 EPOST 27 0 50.5 60.6 1134 23.6 162 15.9 1985 2776 1.077
8 Dimcthenanid 15 EPOST 27 0 39.1 623 116.7 318 3210 283 2108 3103 1.081
9 Dimethenemid 1.75 EPOST 28 0 459 513 102.7 547 228 262 2147 3096 1.080
10 Dimethenainid 3.0 ) EPOST 40 0 533 60.3 138.6 182 273 298 2171 3274 1.077
11 Metolachlor 2.0 PRE 3 0 519 51.9 1011 303 212 224 1333 2788 1077
12 Metotachlor 30 PRE 7 0 49.4 59.4 1113 297 210 24.4 2004 2952 1080
13 Metolachior 4.0 PRE 12 0 364 473 98.2 256 17.6 20.8 1702 2459 1.077
14 Metolachlor 20 EPOST 27 0 478 627 116.9 232 212 225 2028 2943 1.078
15 Metolachlor 3.0 EPOST 33 0 47.2 53.1 125 325 147 228 198.1 2827 1.078
16  Metolachlor 40 EPOST 40 0 401 543 98.4 239 249 293 176.6 2709 1.077
17 Control 0 0 506 624 120.8 246 173 234 2077 299.1 1.078
LSD (0.05) 7 0 10.4 N.S. N.S. N.S. 13.6 N.S. N.S. N.S. N.S.
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Weed control in potatoes with preemergence treatments of dimethenamid, Aberdeen. Dennis J. Tonks, Charlotte V.
Eberlein, Mary J. Guttieri, and Felix E. Fletcher. The objective of this experiment was to evaluate dimethenamid
applied preemergence alone and in herbicide mixtures for weed control in potatoes. "Russet Burbank' potatoes were
seeded at 11-inch intervals in 36-inch wide rows on May 11, 1994 in a Declo silt loam soil with 1.17% organic matter
and pH 8.1 near Aberdeen, Idaho. Aldicarb at 3.0 Ib/a was applied at planting for insect control. The experimental
area received a broadcast application of 90, 200, 100, 10, 4, 1.5, and 89 1b/a N, P, K, Zn, Mn, B, and S, respectively,
before planting and an additional 85 and 53 Ib/a N and S were injected through the irrigation system during the
growing season. Chlorothalonil at 1 1b/a and copper hydroxide at 3.2 pts pr/a were applied on August 3 and 9 for early
blight control. Permethrin was applied at 0.94 Ib/a on August 3, 1994 for insect control. The experimental design was
a randomized complete block with three replications. Plot size was 12 by 30 feet. All herbicides were applied with a
CO, -powered backpack sprayver delivering 17.5 gpa. Treatments were applied after hilling on May 26 and were
incorporated immediately with 0.6 inches of irrigation water. Weed populations in the weedy control at row ciosure
were 22 green foxtail (SETVI), 1 redroot pigweed (AMARE), 1 common lambsquarters (CHEAL), and 1 hairy
nightshade (SOLSA)/ft*. Potato vines were desiccated with diquat + X77 at 0.25 Ib/a + 0.25% v/v on August 26,
1994. Plots were harvested September 19, 1994.

Late season green foxtail control was greater than 90% for all treatments except dimethenamid at 1.0 and 1.25 Ib/a,
dimethenamid + rimsulfuron at 1.0 + 0.023 Ib/a, metribuzin at 0.5 Ib/a, rimsulfuron at 0.023 1b/a, EPTC + metribuzin
at 3.0 + 0.5 1b/a, and EPTC at 3.0 Ib/a. Late season control of redroot pigweed and common lambsquarters was
greater than or equal to 90% for all treatments except pendimethalin at 0.75 Ib/a and EPTC at 3.0 Ib/a. Late season
hairy nightshade contro! was greater than or equal to 90% except for metribuzin at 0.5 Ib/a, rimsulfuron at 0.023 lb/a,
pendimethalin at 0.75 1b/a, and EPTC at 3.0 Ib/a. Early season injury ratings ranged from 0 to 11%. All treatments
except pendimethalin at 0.75 Ib/a had higher US #1 yields than the weedy check. All treatments had a higher total
yield than the weedy check, but overall yields were unusually low due to a severe infestation of verticillium wilt that
caused premature vine death. (University of Idaho Aberdeen Research and Extension Center, Aberdeen, ID 83211)

Table | Preemergence treatments for weed control in potstoes, Aberdeen.

-— Weed Conlrol
Potato Injury SETVI AMARE CHEAL SOLSA
Ticatment Rate 610 622 619 629 Uls 8025 629  MS 825 629 1S BRS 629 TS 82
Io/a %

| Dimethenamid 10 2 0 0 95 89 83 98 9% 90 100 96 93 98 94 91
2 Dimcthenamid 125 s 1 1 98 94 88 100 98 95 100 98 9 10 97 94
3 Dimcthenamid s 10 6 4 100 99 93 100 00 95 100 100 96 100 99 96
3 Dimncthenamid + Metibuzin ~ 1.0+05 4 2 2 98 98 94 0o 100 99 100 100 99 100 99 97
S Dimcthenamid + Metibuzin 125 +0.5 s 3 3 00 99 96 100 100 99 100 100 99 100 100 99
6 Dimcthenamid + Metibuzin ~ 1.5+0.5 1 4 H 00 9 98 W0 W00 99 W00 100 97 10 100 99
7  Dimcthenamid + Rimsulfuron 1.0 +0.023 3 2 s 9 97 87 100 100 99 100 100 %9 99 100 98
8 Dimcthenamid + Rimsulfuron 125 + 0023 " 1 4 0 % 9 W00 100 99 00100 9% 100 100 98
9 Dimcthenamid + Rimsulfuron 1.5 +0.023 5 3 5 100 99 9 100 100 9% 100 100 99 100 100 99
10 Metcibuzin 0.5 3 4 \ 9%6 9% 87 100 100 98 100 100 9% 94 88 85
! Rimsulfuron 0,023 2 0 1 94 8s 8l 100 10 9 98 100 94 95 90 89
12 Pendimethalin + Metribuzia ~~ 0.75 +0.5 4 s 4 100 100 99 W 100 98 100 100 99 99 98 97
13 Metolachior + Metribwzin 20+0.5 s 4 3 9 97 95 100 100 98 100 100 97 100 9% 97
14 EPTC + Metribuzin 30405 s 3 3 98 94 88 100 1w 98 w10 98 9 94 93
15 Pendimethalin 075 4 2 0 00 99 98 82 2 75 88 82 86 5 M 68
16 Metolachlor 20 ] 3 2 w9 97 99 98’ 9% 98 98 90 9 9s %0
17 EPTC 30 2 1 1 97 87 80 93 91 80 9% 9l 88 9% 84 78
18 Weedy Check 0 0 0 0 0 0 0 0 0 [ 0 0 0 0 0
LSD (0.05) s 4 2 2 3 3 3 4 s 3 4 4 4 5 s
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Table 2. Polsto yield and specific gravity with preemergence weed control treatments, Aberdeen.

---------------------------- Pota1o Yield-----m-memmmmmmmmmmm oo eee
Total Total Specific
Treatment Rate <40z 4-120z >120z US#H2 Culls  USH#|  Yield Gravity
Iv/a V' %

1 Dimecthenamid 1.0 69.7 7.8 48 296 15.5 26.5 197.4 1.073
2 Dimethenamid 1.25 742 119.3 7.7 416 240 127.0 2668 1073
3 Dimethenamid 1.5 713 818 10.7 39.2 25.6 11c.2 2286 1.078
4 Dimethenamid + Metribuzin 1.0+05 50.0 122.6 7.4 54.5 325 1300 2671 1.077
5 Dimetbenamid + Metribuzin 1.25+0.5 58.4 1195 132 34.4 320 1327 2575 1.079
6  Dimethenamid + Metribuzie 1.5+0.5 64.4 118.9 7.6 30.9 387 1265 2575 1.679
7 Dimethenamid + Rimsulfuron 1.0 +0.023 58.9 89.6 4.8 35.7 36.1 93.9 215.1 1.076
8  Dunethenamid + Rimsulfuron 1.25+0.023 723 125.6 2.5 35.6 17.5 1281 2535 1.078
9 Dimethenamd + Rimsulfuron 1.5+0.023 601 111 4.1 398 31.3 1152 2465 1.077
10 Membuzin 0.5 61.3 91.4 27 354 43.] 94.2 2339 1.078
11 Rumsulfuron 0.023 63.3 89.4 4.4 38.6 24.4 93.8 2200 1.076
12 Pendimethalin + Metnbuzin 0.75+0.5 62.5 135.4 3.0 319 31.9 1384 2648 1.078
13 Metolachlor + Metribuzin 2.0+0.5 58.8 103.4 6.3 393 28.0 1097 2358 1.076
14 EPTC +Meuribuzin 30405 58.8 1291 8.0 27.4 251 137.2 2624 1.07%
15 Pendimethalin 0.75 76.2 74.8 3.7 263 26.0 785 207.0 1076
16 Metolachlor 2.0 67.0 103.3 58 285 34.7 1090 2392 1.073
17 EPTC 3.0 797 1083 32 342 30.3 1114 2557 1073
18  Weedy Check 76.9 43.2 0.8 13.0 6.9 440 140.7 3.072
LSD (0.05) 200 36.7 8.0 163 16.1 395 53.4 0.005

Weed control in potatoes with preemergence treatments of dimethenamid, Idaho Falls. Dennis J. Tonks,
Charlotte V. Eberlein, Mary J. Guttieri, and Felix E. Fletcher. The objective of this experiment was to
evaluate dimethenamid applied preemergence alone and in herbicide mixtures for weed control in potatoes.
Russet Burbank' potatoes were seeded at 11-inch intervals in 36-inch wide rows on May 15, 1994 in a
Pancher silt loam soil with 1.6% organic matter and pH 8.2 in a production field near Idaho Falls, Idaho. The
experimental design was a randomized complete block with three replications. Plot size was 12 by 30 feet.

All herbicides were applied with a CO, -powered backpack sprayer delivering 17.5 gpa. Herbicides were
applied preemergence after hilling on May 28, 1994 and were incorporated with 0.5 inches of irrigation water.
Weed populations in the weedy control at row closure were 1 common lambsquarters (CHEAL)/f2. Potato
vines were killed by rolling two weeks prior to harvest. Plots were harvested September 19, 1994.

Late season weed control was 90% or greater for all treatments except pendimethalin at 0.75 1b/a. No visual
injury was observed. Yield of US #1 tubers for most treatments was not significantly different from the weedy
control; however, a trend for higher yield was noted for a number of treatments. (University of Idaho
Aberdeen Research and Extension Center, Aberdeen, ID 83210)
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Table | Preemergence Ueatments for weed conuof in potatoes, Idahe Falls.

Potato CHEAL
Inyury Control
Treatent Rate 7/4 629 15 8125
Ib/a —_ % _
] Dimethenamid 10 Q 100 9% 93
2 Dimethenamid 1.2§ 0 100 98 96
3 Dimethenamid 1.5 0 100 100 96
4 Dimethenamid + 1.0+ 0 100 160 99
Mewrbuzia Q.5
5 Dimetheoamid + 1.25+ 0 100 100 99
Metribuzin 0.5
6 Dimethepamid + 1.5+ 0 100 100 97
Memmibuzin 0.5
7  Dimethenamid + 1.0+ 0 100 100 99
Rimsulfuron 0.023
2 Dimethenamid + 1.25+ 0 100 100 99
Rimsulfuron 0.023
§  Dimetncoamid + 1.5+ o 100 100 99
Rimsulfuron 0.023
10 Mewbunn [} Q 100 100 96
1] Rimsulfuron 0.023 0 98 100 94
12 Pendimetbalin + 075 + 0 100 100 99
Metibuzin 0.5
13 Metolachlor + 20+ Q 100 100 97
Metibuzin 0.5
14 Pendimethabin 0.75 0 88 82 86
15 Melolachlor 2.0 G 9% 9 90
16 Metolachlor + 1.5+ [ 10 100 99
Pendimethalin 0.75
17 Weedy Check 0 0 0 0
1.SD (0.05) NS. 3 4 4

Table 2. Poto yicld and spezific gravity with preemergence weed control ueatments, Idaho Falls.

Potato Yield
Total Total  Spexific
Treaunent Rate <doz 4-120z  >120z  USH2 Culls Us #1 Yield  Gravity
Ib/a 1 %

1 Dimethenamid 1.0 338 741 14.0 876 65.5 880 2747 1.075

2 Dimethenamid 1.25 79 105.9 29.6 70.6 51.0 135.5 2850 1075

3 Dimethenamd 1.5 30.6 %0.1 227 824 56.2 1128 2820 1.079

4 Dimethenamid + 1.0+ 41.2 1256 32.9 723 483 158.5 3202 1077
Metribuzin 0.5

5 Dimethenamid + 1.25+ 37.8 100.9 317 85.6 53.4 1439 2990 1077
Metribuzin 0.5

[ Dimethenamid + 1.5+ 375 105.4 21.0 96.4 53.6 125.8 2897 1.079
Metribuzin 05

7 Dimethenamid + 1.0+ 337 128 8 17.4 66.8 374 1431 271.0 1078
Rimsulfuron 0023

8 Dimcihenamid + 1.25+ 367 83.2 19.3 93.3 64.1 1026 2907 1.076
Rumsulfuron 0.023

9 Dimethenamid + 15+ 39.6 132.9 283 87.8 50.5 161.2 339.1 1019
Rimsulfuron 0.023

10 Memibuzin 0.5 300 94.5 338 70.8 833 128.4 3Iz4  1.080

11 Rimsulfuron 0.023 345 1101 309 1001 446 1445 3065 1.078

12 Pendimethelin + 0.75+ 26.7 105.0 36.6 816 59.8 141.5 309.6 1.076
Metribuzin 0.5

13 Metolachlor + 20+ 433 155.9 21.0 80.7 421 176.9 3431 1.076
Metribuzin 0.5

14 Pendumethalin 0.75 28.7 1205 22.3 72.8 45.0 1428 2892 1077

15 Metolachlor 2.0 40.1 129.1 18.7 84.5 40.8 147.8 313.2 1.080

16 Weedy Check 341 97.3 18.0 59.8 549 111.8 2537 1.078
LSD (0.05) NS. 438 N.S. N.S. N.S. 49.2 NS, NS,
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Broadieaf weed control in spring wheat with dicamba and pyridate. Gary A. Lee and Alex G. Ogg. Jr. An experimental
trial was established near Endicott in Whitman County, WA to evaluate postemergence herbicide treatments for the
control of kochia in a soft white spring wheat crop. Herbicide efficacy, crop tolerance and crop vield were evaluated.
Spring wheat ( var. ‘Centenuial’ ) was planted April 7, 1995, at a depth of !inch and at a rate of 90 Ib/A. Trallate (
granules ) at 1.25 Ib/A was applied April 4, 1995, and was harrow incorporated to a depth of approximately ] inch,
Spring wheat plants began to emerge Aprl 23, 1995. Soil at the location is an Onyx Silt Loam ( 23% sand, 72% silt,
59 clay. pH 6.1 and 2.04% organic matter ) and the surface condition at the time of herbicide application was smooth,
small clods ( < 1.0 inch ) and light crop residue. The herbicide treatments were arranged i a randomized complete
block design with four replications and individual plots were 10 by 30 fi. Herbicides were applied postemergence on
May 14, 1995, ( Table 1 ) with 2 CO; pressurized backpack sprayer calibrated to deliver 12 gpa at 30 psi. Crop
tolerance and weed control were evaluated at 7 ( May 21 ) and 29 (June 12 ) days after treatment ( DAT ) and the
crop was harvesied on August 27,1995, Plots were harvested with a Wintersteiger combive aud yields and busbel tes:
weiglts were calclated on grain samples cleaned with a chipper cleaner.

Table | Application data

Crop siage S leal 2 tillers ( principal growth stage. 22G

Weed stage hochia: 6-8 If. rosettes (o plants 2 in. tall with 22 leaves
Airtemp (F) il

Relative humidity ( %0 ) 33

Wind ( mph ) 0

Sky clear

Soiltemp. ( Fatdin. ) 2

Soil moisture drv at surface. good moisture at | in.

! Aprilto August .82 inches
rifican: can fall aftet hecbicide applicatian was Q.81 melt occuraug on June 4. 1993

All herbicide treatments iucluded R-11 nonjonic surfactants at 0.25% V/V. Pyridate ~ dicamba at 0.235 + 0.094 Ib’A
and pyridate + metribuzin at 0.47 + 0.125 Ib/A resulted in severe phviotoxicity to 74 to 84% of the kochia plants
within 7 ( May 21 ) davs after treatment ( DAT ). Bv 29 DAT . only herbicide treatments containing dicamba alone or
in combination with pyridate and/or 2,4-D amine killed 95% or more of the kochia population. None of the treatments
in this study effectively controlled mayweed chamomile. In plots where kochia populatious were nearly eliminated,
mavweed chamomile plants were released to become the dominant weed species. forming a dense vegetative canopy.
All herbicide treatments except pyridate at 0.235 and 0.47 Ib/A caused slight to moderate phyviotoxic svmptoms on
wheat plants. Treatments which included dicamba induced miernode bowing and prostrate growth of wheat.
Metribuzip and pyridate induced skight chlorosis and moderate leaf bronzing symptoms. Wheat plants recovered. for
the most part, but some stunting was visible in some herbicide treated plots throughout the growing season.

Although six herbicide treatments provided 95% or better contro! of kochia, the surviving plants grew to form a dense
canopy which prevented mechanical harvesting most of the wheat crop. All four replications could be mechanically
harvested in only those plots treated with pyridate + dicamba + 2,4-D amine at 0.235 + 0.094 + 0.25 Ib/A; therefore,
vield data could not be analyzed statistically. Ouly 2 or 3 replications could be harvested in plots treated with pyridate
- dicamba + 2.4-D amine at 0.47 — 0.094 + 0.25 Ib/A, pyridate + dicamba at 0.235 + 0.094 and 0.47 + 0.094 Jb/A, 2.4-
D = dicamba at 0.25 -~ 0.094 Ib/A, and dicamba at 0.094 Ib/A. All other plois could not be harvested and were
considered crop failures. A 25 ¥ area was hand harvested in each of the weedy check plots. These vielded 24 bu/A
and had a bushel test weight of 51 Ib/bu. Kochia air dried biomass produced in the weedy check plots averaged 16400
Ib/A. ( Plant Science Division, Unjversity of Idaho, Moscow YD 83844-25339 and Nonirrigated Weed Scieuce Research
Unit, USDA-ARS, Pullman WA 99164-6416 )

Table. Response of kochia, mayweed charnomile and ‘Centennial” spring wheat to herbicides applied postemergence.

Spring Wheat Weed Control
Injury Yield TW KCHSC ANTCO

Treatment Rate Ib/A 7DAT' 29DAT? bwA Ib/bu 7DAT' 29DAT' 7DAT® 29DAT'
Pyridate* 0.235 0 0 == 0 14 0 0
Pyridate* 0.47 0 0 31 35 4 8
Pyridate* 0.94 2 [ 0 29 4 5
Pyridate + dicamba* 0.235 + 0.094 2 8 41° 58 74 98 3 30
Pyridate + dicamba* 0.47 + 0.094 2 18 38 55 75 96 0 28
2,4-D amive + dicamba* 0.25 +0.094 2 21 39% 59 0 98 6 75
Pyridate + dicamba + 2,4-D*  0.235+0.094 +0.25 2 18 43 59 31 98 6 6)
Pyvridate + dicamba + 2,4-D*  0.47 + 0.094 + 0.25 2 10 38 57 68 95 7 58
Pyridate + metribuzin* 0.235+0.125 4 14 = 18 31 2 11
Pyridate + metribuzin* 0.47 +0.125 4 16 *= 84 34 4 3
dicamba* 0.094 2 8 37 6 62 96 0 14
2,4-D* 0.25 2 10 = 0 40 4 26
Metcbuzin* 0.125 4 10 0 8 2 0
Weedy check 0 o 24 5 0 0 0 0

LSD(0.05) 1 7 7 21 1 10

'Herbicide injury 10 wheat: 0 = no effect; 2 = slight chlorosis, leaf tip bronzing and/or intemode bowing: 5 = moderate
chlorosis, leaf tip bronzing and /or intrenode bowing; 10 = complete kill

*Percent herbicide phytotoxicity resulting in reduced crop production poiential

‘Percent coutro! based on visual evaluations: 0 = no detectable control; 100 = complete control

*Percent “reduction in competitive ability™: 0 = no reduction in weed competition; 100 = complete elimination of weed
competition

‘Hand harvesied 25 f? in each of 4 weedy check plots
"Mean of 2 reps. mechanically harvested

"Mean of 3 reps. mechanically harvested

**Plots for this herbicide treatment not harvesied

“R-11 ponionic surfactant added at the rate 0f 0.25% V/V
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Broadleaf weed control in spring wheat with phenoxy herbicide combinations. Terry L. Neider and Donald C. Thill. A
study was established in Latah County, ID to evaluate broadleaf weed control in winter wheat with different phenoxy
herbicide combinations. Spring wheat (var. Westbred Vanna) was seeded on in a silt loam soil (23% sand, 64% silt,
13% clay, pH 5.6 and 3.1% organic matter). The experimental design was a randomized compleie block with four
replications and individual plots were 8 by 30 ft. Herbicide treatments were applied postemergence June 14, 1995 with a
CO; pressurized backpack sprayer delivering 10 gpa at 32 psi to 4 leaf wheat with 2 tillers and 1.5 inch weeds.
Environmental conditions at application were as follows: air temp 64 F, relative humidity 80%, wind 3 mph, cloudy sky,
and soil temp 64 F. Spring wheat injury was evaluated visually on June 21 and July 17, 1995, Mayweed chamomile
(ANTCO), common lambsquarters (CHEAL), and field pennycress (THLAR) control were evaluated visually on July
17, 1995. Spring wheat was harvested at maturity with a small plot combine on August 15, 1995.

Spring wheat was injured 3% or less on June 21, 1995 (data not shown), and injury was not visible at the later
evaluation on July 17, 1995. All herbicide treatments controlled common lambsquarters and field pennycress 95% or
more. MCPA ester alone or in combination with bromoxynil controlled mayweed chamomile 85 and 83%, while all
other herbicide treatments controlled mayweed chamomile 90% or more. Grain test weights for all treatments were not
different and averaged 59.8 Ib/bu. Wheat grain yield from herbicide treated plots ranged from 61 to 73 bu/A and were
not different from the untreated check. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table. Spring wheat response and weed control from herbicide treatments, Latah County, ID.

_ Weed control Wheat

Treatment’ ' Rate ANTCO CHEAL THLAR  vyieid

Ib/A % bu/A
2,4-D ester 0.5 90 95 98 70
2,4-D amine 1 93 95 98 61
MCPA ester 0.5 85 95 95 61
MCPA amine 1 93 95 100 73
Dicmamba ) 0.094 91 98 100 70
Bromoxynil 0.5 91 95 98 58
Thifen/triben 0.0234 93 95 98 71
2,4-D ester + dicamba 0.25 +0.047 90 95 98 66
2,4-D ester + bromoxynil 0.25+0.25 95 68 98 67
2,4-D ester + dicamba + thifen/triben 0.25+0.047 +~0.0156 938 100 100 66
2,4-D ester + bromoxynil + thifen/triben " 02540.25+00156 95 100 100 61
MCPA ester + dicamba : 0.25+0.047 95 100 100 65
MCPA ester + bromoxynil : 025+025 83 95 95 63
MCPA ester + dicamba + thifen/triben 0.25+0.047+0.0156 98 100 100 61
MCPA ester + bromoxynil + thifen/triben 0.25+0.25+0.0156 98 100 100 69
MCPA amine + dicamba 0.5+0.047 95 98 100 67
MCPA amine + bromoxynil 0.5+0.25 95 93 100 65
MCPA amine + dicamba + thifen/triben 0.5+ 0.047+0.0156 95 98 98 64
MCPA amine + bromoxynil + thifen/triben 0.5+0.25+0.0156 93 98 98 69
Untreated check - - --- 65
LSD (0.05) 8 NS NS NS

Density (plants/fR?) 6 4 1

'2,4-D ester is a 5 Ib/gal EC, 2,4-D amine is a 79.8% dry soluble (DS), MCPA ester is a 5.2 Ib/gal EC and MCPA amine
1s a 77.6% DS marketed by United Agri Products; thifen/triben was applied as a commercial formulation of
thifensulfuron plus tribenuron; all thifensulfuron/tribenuron treatments were applied with a 90% nonionic surfactant at
0.25% v/v.
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Bromoxynil combinations for broadleaf weed control in spring wheat, John Q. Evans, R.William Mace and
Marlin Winger. Research plots were established May 31, 1995 to evaluate the response of broadleaf
weeds to two rates of bromoxynil combined with triasulfuron in the presence of either MCPA or 2,4-D.
These treatments were compared to tank mixes of metsulfuron, 2,4-D and dicamba. The experimental
design was a randomized complete block with three replications. Individual treatments were applied to 10
by 30 foot plots with a CO, backpack sprayer using flatfan 8002 nozzies providing a 10 foot spray width
calibrated to deliver 25 gpa at 39 psi. The wheat was 8 inches high with 3 to 4 leaves at the time of
application. The weed population was made up of 60% shepherds purse, 15% redroot pigweed, 15%
lambsquarter, 5% mustards and 5% buckwheat. Treatments were visually evaluated for wheat injury and
broadleaf weed control. The wheat was also sampled for yield August 21, 1995.

All herbicide treatments were effective in controlling the broadleaf weed population. Treatments including
dicamba did cause some crop injury which also resulted in a trend towards slightly reduced wheat yields.
Compared to other treatments, the dicamba treatment yield was not significantly different but was lower
than untreated plots. (Utah Agricultural Experiment Station, Logan. 84322-4820)

Table. Broadleaf weed control in wheat with bromoxynil.

Weed control Wheat response
Treatment Rate Broadieaf’ Injury Yield
Lb/A % % bu/Ha.
Bromoxynil+MCPA+ 0.25
triasulfuron’ 0.007 98 0 107.5
Bromoxynil+MCPA+ 0.25
triasulfuron’ 0.009 94 0 118.2
Bromoxynil+MCP A+ 0.31
triasulfuron’ 0.007 100 0 137.8
Bromoxynil+MCP A+ 0.31
triasulfuron’ 0.009 97 0
116.4Bromoxynil+MCPA+ 0.38
triasulfuron’ 0.009 95 0 121.4
Bromoxynil+2,4-D+ 0.125+0.25
triasulfuron’ 0.007 92 0 112.8
Bromoxynil+2,4-D+ 0.125+0.25
triasulfuron’ 0.009 99 0 125.4
Bromoxynil+2,4-D+ 0.187+0.25
triasulfuron’ 0.007 100 0 124.3
Bromoxynil+2,4-D+ 0.187+0.25
triasulfuron’ 0.009 98 0 1225
Metsulfuron+ 0.0038
2,4-D ester 0.25 99 0 111.6
Dicamba+ 0.125
MCPA 0.5 100 0 98.6
Metsulfuron+ 0.0038 '
2,4-D ester 0.25 99 20 85.3
dicamba 0.125
Untreated 0 0 101.2
LSD, s 6 42

1 non-ionic surfactant added at .5 % viv

2 Visual evaluation July 10,1995
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Effect of application Liming and herbicide rate on broadleaf weed control in spring wheat. Mark
J. Pavek. Robert W. Downard. Don W. Morishita. Roger Ashley. and Steven N. Harrison. Two field
trials were conducted in southeast Idaho (Swan Valley and Soda Springs) to evaiuate broadleaf
weed control and crop injury using a tank mixture of bromoxynil & MCPA + tribenuron. The
mixture was applied at six rates: 1x, 5/6x. 2/3x. 1/2x, 1/3x, and 1/6x (where 1x = bromoxynil
and MCPA at 0.500 Tb/A + tribenuron &t 0.012 1b/A). An untreated check also was included. Each
rate was applied at three weed growth stages: cotyledon to 2 leaf. 2 to 4 leaf. and 4 to 8
leaf. Treatments were arranged in a split plot design with four replications. Main plots were
application timing and sub-plots were herbicide rate. Sub-plots were 8 by 25 feet. Herbicides
were applied with a bicycle-wheel sprayer calibrated to deliver 10 gpa at 24 to 26 psi. using
11001 and 8001 flat fan nozzles. Additional application information is presented in Table 1.
Weed control and crop injury were evaluated visually two times.

Table 1. Application information.

Location a-e--e---- Swan Valley----------  ——oooono- Soda Springs----------
Application dates 6/5 6/13 6/26 6/12 6/20 6/30
ppplication timing cotyl-2 1f  2-41f 4-8 1f cotyl-2 1f  2-4 1f 4-8 1f
Air temperature (F) 66 80 79 73 60 73
Soil temperature (F) 66 80 76 58 66 61
Relative humidity (%) 56 32 4] 45 77 27
Wind velocity (mph) 7 7 4 5 4 5
Weed density (plants/ft%) 1 1 1 12 16 16
Cultivar Amidon 751

'Cotyl = cotyledon, 1f = leaf

Crop injury at Swan Valley ranged from 1 to 14% with the most injury at the four highest
herbicide rates applied at the first application (Table 2). 1Injury was attributed to freezing
conditions within 24 h after application. Wheat yield was not affected by the herbicide injury.
Weed control was highest at the first two applications. There was no difference in weed control
between the 1/3x to 1x (§.500 + 0.012 1b/A) rates. except redroot pigweed at the 2 to 4 jeaf
stage. on the first two applications. There was no difference in field pennycress control.
which ranged from 95 and 100%. between the 1/6x and 1x rates at the first two applications.
There were no yield differences among treatments including the untreated check. At Soda
Springs. redroot pigweed and Tield pennycress populations averaged 16 pWantS/ft2 (Table 1).
Maximum redroot pigweed control at the cotyledon to 2 leaf application was 82%, while control
was as high as 95% at the 2 to 4 leaf application (Table 3). Redroot pigweed control at the
cotyledon to 2 leaf timing was not different from 1/3x to 1x rates and ranged from 79 to 82% at
the late evaluation. Redroot pigweed control was highest with the 2 to 4 Teaf applications.
averaging 76 to 95% at the late evaluation, with no differences between the 2/3x and 1x rates.
Field pennycress control was similar between the two early applications, ranging from 84 to
100%. but decreased at the 4 to 8 leaf application. AL the 2 to 4 leaf application, there was
no difference in field pennycress control between the 1/6x and 1x rates. This is similar to the
Swan Valley location. Despite the heavy weed populations at Soda Springs. there were no yield
differences among treatments. (Department of Plant, Soil. and Entomological Sciences,
University of Idaho. Twin Falls, 1D 83303).

90



Table 2. Weed control. anc¢ yield with reduced herbicide rates. near Swan Valley, Idaho.

Weed control

Cutleaf Field Redroot
Applic. Crop  nightshade pennveress pigweed
Treatment! Rate timing injury  7/5 7/25 7/5 7/25 7/5 7/25 Yield
Tb/A e L TR Bu/A
Untreated check 0 0 0 0 0 0 0 34
Brom & MCPA + 0.083 + Cotyl-2 1f 4 95 90 95 100 97 88 42
tribenuron 0.002
Brom & MCPA+ 0.170 + Cotyl-2 1f 7 97 99 99 100 97 57 43
tribenuron 0.004
Brom & MCPA + 0.250 + Cotyl-2 1f 13 100 100 100 100 98 100 41
tribenuron 0.006
Brom & MCPA+ 0.330 + Cotyl-2 1f 13 a5 99 100 100 100 100 34
tribenuron 0.008
Brom & MCPA + 0.420 + Cotyl-2 1f 13 100 96 100 100 100 38 35
tribenuron 0.010
Brom & MCPA+ 0.500 + Cotyl-2 1f 12 98 100 100 100 96 98 39
tribenuron 0.012
Untreated check 0 0 0 0 0 0 0 39
Brom & MCPA -~ 0.083 + 2-4 1f 2 91 96 96 100 79 76 39
tribenuron 0.002
Brom & MCPA+ 0.170 + 2-4 if 1 100 g7 100 100 84 8% 45
tribanuron 0.004
Brom & MCPA + 0.250 + 2-4 17 1 100 99 100 100 91 95 41
tribenuron 0.006
Brom & MCPA+ 0.330 + 2-4 1f 1 100 100 99 100 88 91 41
tribenuron 0.008
Brom & MCPA + 0.420 + 2-4 if 2 100 100 100 100 a7 92 47
tribenuron 0.010
Brom & MCPA+ 0.500 + 2-4 1f 2 100 99 100 100 97 93 39
tribenuron 0.012
Untreated check 0 0 0 0 0 0 0 42
Brom & MCPA + 0.083 + 4-8 1f 1 £5 81 70 100 66 71 41
tribenuron 0.002 :
Brom & MCPA+ 0.170 + 4-8 1f 3 50 89 80 100 70 79 42
tribenuron 0.004 _
Brom & MCPA + 0.250 + 4-8 1f 3 82 92 84 100 79 86 44
tribenuron 0.006
Brom & MCPA+ -0.330 + 4-8 1f 4 92 100 94 100 91 84 4]
tribenuron 0.008
Brom & MCPA + 0.420 + 4-8 1f 6 94 100 93 100 89 90 41
tribenuron 0.010
Brom & MCPA+ 0.500 + 4-8 1f 6 89 98 86 100 90 89 43
tribenuron 0.012
LSD (0.05) 4 8 5 10 9 8 5 NS

Nonionic surfactant added at 0.25% v/v. Brom & MCPA is a commercial formulation of bromoxynil
and MCPA.
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Table 3. Weed control and yield with reduced herbicide rates near Soda Springs. Idaho.
Woed control
Application Redroot pigweed Field pennvcress
Treatment! Rate timing 7/17 8/1 7/17 8/1 Yield
T/A e Bu/A

Untreated chack 0 0 0 0 77
Brom & MCPA? + 0.083 Cotyl-2 1f 53 67 99 97 76
tribenuron 0.002

Brom & MCPA+ 0.170 Cotyl-2 1f 60 79 96 99 74
tribenuron 0.004

Brom & MCPA + 0.250 Cotyl-2 1f 62 77 100 98 76
Lribenuron 0.006

Brom & MCPA+ 0.330 - Cotyl-2 1f 64 82 95 a7 78
tribenuron 0.008

Brom & MCPA + 0.420 Cotyl-2 1f 63 78 97 99 75
tribenuron 0.010

Brom & MCPA+ 0.500 Cotyl-2 1f 63 80 99 99 84
tribenuron 0.012

Untreated check 0 0 0 0 64
Brom & MCPA + 0.083 2-4 11 65 76 84 88 77
tribenuron 0.002

Brom & MCPA+ 0.170 2-4 1f 69 79 91 96 81
tribenuron 0.004

Brom & MCPA + 0.250 2-4 1f 74 85 95 96 64
tribenuron 0.006

Brom & MCPA+ 0.330 2-4 1f 85 91 99 130 77
tribenuron 0.008

Brom & MCPA + 0.420 2-4 1f 90 95 99 100 77
tribenuron 0.010

Brom & MCPA+ 0.500 2-4 1f 91 a3 100 100 77
tribenuron 0.012

Untreated check 0 0 0 0 66

Brom & MCPA + 0.083 4-8 1f 49 49 45 53 67
tribenuron 0.002

Brom & MCPA+ 0.170 4-8 1f 68 74 70 82 78
tribenuron 0.004

Brom & MCPA + 0.250 4-8 1f 73 78 73 94 63
tribenuron 0.006

Brom & MCPA+ 0.330 4-8 1f 76 79 76 92 70
tribenuron 0.008

Brom & MCPA + 0.420 4-8 1f 81 90 80 97 65
tribenuron 0.010 :

Brom & MCPA+ 0.500 4-8 1f 81 87 86 100 74
tribenuron 0.012

LSD (0.05) 9 8 10 i2 NS

'Nonionic surfactant added at 0.25% v/v.

Brom & MCPA = bromoxynil plus MCPA preformulated mixture.
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Kochia control in spring wieat with varoius herbicides and herbicide combinations. Gary A. Lee and Alex G. Ogg, Ir,
A studv was established in Whitman County. WA to evaluate effectiveness of postemergence herbicides for the control
of kochia ( KCHSC ) in spring wheat and subsequent crop tolerance and vield. Soft white spring wheat ( var.
‘Centennial’ ) was seeded April 7. 1995, at a depth of 1 inch and at a rate of 90 Ib/A. Triallate ( granules ) a1 1.25
Ib/A was applied April 4, 1995, and was harrow incorporated to a depth of approximately 1 inch. Spring wheat plans
began to emerge April 23, 1995, Soil at the location is an Onyx Silt Loam ( 25% sand, 68% silt, 7% clay, pH 7.9 and
1.96% organic matter ) and the surface condition at the time of herbicide application was smooth. with small clods { <
1.0 inch ) and light crop residue. The herbicide treatments were arranged in a randomized complete block design with
four replications and individual plots were 10 by 35 fi. Herbicides were applied postemergence on May 14, 1995 ¢
Table 1 ) with a CO- pressurized backpack sprayer calibrated to deliver 12 gpa at 30 psi. Crop tolerance and weed
control were evaluated at 7 ( May 21 ) and 29 ( June 12 ) days afer treatment ( DAT ) and the crop was harvested on
August 28,1995, Plots were harvested with a Wintersteiger combime and yields and bushel test weights were
calculated on grain samples cleaned with a clipper cleaner,

Table 1. Application data

Crop stage 5 leaf, 2 tillers ( principal growth stage: 22G )

Weed stage kochia: 6-8 If. rosettes to plants 2 in. tall with 22 leaves
Air temp. (F) 81

Relative humidity ( % ) 48

Wind ( mph ) 2-8

Sky clear

Soil temp. ( Fat 4 in. ) 59

Soil moisture dry at surface, good moisture at 1 in.

Rain fall April to August  4.82 inches
First significant rain fall after herbicide application was 0.81 in. occurring June 4, 1995

Herbicide treatments including F-8426 killed 100% of existing kochia plants within 7 DAT ( Table 2 ). Cloprvalid —
2,4-D at 0,095 + 0.5 Ib/A, bromoxynil = 2,4-D at 0.25 + 0.5 Ib/A, pyridate + dicamba at 0.47 + 0.094 Ib/A,
prosulfuron at 0.027 Ib/A and MCPA + dicamba at 0.25 + 0.19 Ib/A controlled kochia 92% or more 7 DAT. Kochia
seedlings continued to emerge after the mitial herbicide applications resulting m decreased control of the koclua
infestation between the 7 DAT and 29 DAT evaluations. Percent reduction in competitive ability for several treatments
increased between the first and second evaluation dates. Generally, the herbicide treatinents. containing dicamba or F-
8426 sustained effective kochia control ( 96% or better ) through the growing season. The kochia population at this
site appears 1o be moderately resistart to the sulfylurea herbicides.

F-8426 alone and in combination with 2,4-D amine DF and pyridate + dicamba induced slight to moderate chlorosis
and leaf tip bronzing of wheat plants. New leaves produced after herbicide applications appeared normal. Herbicide
treatments which included dicamba mnitially caused slight to moderate internode bowing and /or prostrate growth, but
plants recovered ' to near normal growth habit prior to heading. Bromoxynil + dicamba at both rates. MCPA +
dicamba at 0.25 + 0.19 Ib/A and 2.4-D amine + dicamba at 0.5 + 0.19 Ib/A reduced wheat vigor 11 to 18%. However,
wheat yields from plots receiving these treatments were significantly higher than yields from the weedy check plots and
equivalent to the yields from the hand weeded plots. Crop yields were obtained from 9 of the 24 herbicide treatments.
Although several other herbicide treatments provided some control of the kochia population, remaining plants grew to
form a dense canopy which inhibited the mechanical harvest of the wheat crop. Under commercial conditions, such
dense kochia growth would result in near total crop failure. ( Plant Science Division, University of Idaho, Moscow ID
83844-2339 and Nonirrigated Weed Science Research Unit, USDA-ARS, Pullman WA 99164-6416 )
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Table 2. Effect of postemergence herbicide applications on wheat vigor. crop vield and the kochia infestation.

Spring Wheat KCHSC Control
Treaunent Rate Injury Yield TW
) 8 DAT 30 DAT’ bwA lb/bu_ 8 DAT® 30 DAT'

24-D LVE* 0.75 Ib/A ] 6 52 59 0 82
2.4-D LVE #*= 0.75 /A 3 2 50 6C 0 77
Bromoxynil 0.19 Ib. A 2 ] % 0 38
Bromoxyuil 0.25 Ib’A 2 [t e 0 38
Bromoxynil + dicamba 0.25 +0.125 /A 3 1 63 61 75 96
Bromoxynil = dicamba 0.25 + 0.19 Ib/A 2 12 64 61 40 96
Bromoxynil + 2. 4-D LVE 0.25+ 0.5 VA 2 6 ®x 79 71
Chlorsulf, = metsulf 0.158 +0.032 0z/A 0 0 0 30
Chlorsull+ metsulf + bromoxynil 0.158 + 0.032 0z + 0.19 Ib/A 0 2 ok 0 50
Metsulfuron 0.06 0z/A 0 L 0 9
Tribeuuron * 0.19 oz/A 2 2 2 0 26
Trifensulf = tiben +2.4-D 0.167 ~ 0.083 oz + 0.38 Ib/A 0 0 %% 0 32
Trifensulf + triben. = bromoxynil  0.167 + 0.083 oz ~ 0.19 [b/A 2 1 L 34 71
Clopyralid + MCPA 0.095 0.5 Ib/A 2 1 ik 94 64
F-8426 * 0.051 Ib/A 4 5 69 60 100 98
Bromoxynil - 2. 4-D 0.25 +0.25 Ib/A 3 O % 91 73
F-8426 +2.4-D amine DF* 0.031+0.25 Ib/A 3 2 70 61 100 98
Pinidate + dicamba 0.47 - 0.094 Ib/A 3 5 71 o0l 93 96
Prosulfuron® 0.018 Ib/A 0 0 A= 0 20
Prosulfuron® 0.027 Ib’'A 3 0 L 94 21
Triasulfuron 0.2] oz/A 0 0 i 0 I8
Triasulfuron ~ bromoxwnil 0.21 0z + 0.25 Ib/A 2 gl e 42 7
MCPA +dicamba™ 0.25+0.19 Ib/'A 0 15 72 6l 92 99
2.4-D awmine — dicamba * 0.5+0.19 Ib/A 2 18 70 6} 0 99
Weedv check 0 0 24° 51 0 0
Hand weeded check 70 60

LSD (.05) 1 4 17° NS 5 20

'Herbicide injury to wheat: 0 = no effect; 2 = slight chlorosis or internode bowing; 5 = moderate chlorosis or prostrate
growth; 10 = complete kill

“Percem herbicide plivtotoxicity resulting in reduced crop production potential

*Herbicide phytotoxicity: 0 = no effect and 100 = complete kill

“Percent “reduction in competitive ability™: U = no reduction iu weed competition and 100 = complete elimination of
weed competition

*Statistical siguificant differences at the .0755 level

“Hand harvested 25ft" in each of 4 weedy check plot

*R-11 surfactant added at the rate 0f 0.25% V/V

*#%Syleard organosilicone surfactant added at the rate of 0.125% V/V

**Unable to mechanically harvest plot area due to density of kochia biomass

Chlorsulf. = chlorsulfuron: metsulf. = metsulfuron: trifensulf. = trifensulfuron; triben. = tribenuron



Postemergence kochia control m spring wheat with F-8426 and standard herbicides. Garv A. Lee and Alex G. Ogz. Jr
An experimental trial was established near Endicott in Whitman County. WA, 1o evaluate effectiveness of
postemergence herbicides for the reduction in competitive ability of kochia ( KCHSC ) in spring wheat. Additional
parameters evaluated included crop tolerance and yield. Soft white spring wheat ( var. “Centennial’ ) was planted
April 7, 1995, at a depth of 1 inch and at a rate of 90 Ib/A. Graoular triallate at 1.25 Ib/A was applied and harrow
incorporated to a depth of 1 inch on April 4, 1995, The crop began to emerge April 23, 1995.  Soil at the location is
an Onyx Silt Loam ( 25% sand, 68% silt, 7% clay, pH 7.9 and 1.96% organic matter ) and the surface condition at the
time of herbicide application was smooth, with small clods ( < 1.0 inch ) and light crop residue. The herbicide
treatments were arranged in a randomized complete block design with four replications and individual plots were 10 by
35 fi. Herbicides were applied postemergence on May 14. 1995, ( Table | ) with a CO; pressurized backpack sprayer
calibrated to deliver 12 gpa at 30 psi. Crop tolerance and weed control were evaluated at 7 ( May 21 ) and 29 ( June
12 ) days after treatment ( DAT ) and the crop was harvested on August 28,1995. Plots were harvested with a
Wintersteiger combine and yields and bushel test weights were calculated on grain samples cleaned with a clipper
cleaner.

Table 1. Application data

Crop stage 5 leaf. 2 tillers ( principal growth stage: 22G )

Weed stage kochia: 6-8 If. rosettes to plants 2 in. tall with 22 leaves
Airtemp. ( F ) 8l

Relative humidity ( % ) 32

Wind ( mph ) 0-2

Skv clear

Soiltemp. ( Fat 4 in. ) 71

Soil moisture dry at surface. good moisture at 1 m.

Rain fall. April to August  4.82 inches
First significant rain fall after herbicide application was 0.81 in. occurring June 4. 1995

All herbicide treatments in the trial included R-11 nonionic surfactant at 0.25% V/V. F-8426 at 0.023 and 0.031 1b/A
and F-8426 + 2.4-D amine DF killed kochia rapidly resulting in 92% control within 7 days after treatment (Table 2 ).
All four treatments maintained 96% or more control throughout the evaluation period. The sulfonylurea herbicide
treatments did not control kochia adequately indicating that moderate resistance exists in the kochia population. 2.4-D
amine DF at 0.25 Ib/A controlled approximately one-third of the kochia infestation and surviving plants outgrew early
symptoms. -

Herbicide treatments containing F-8426 caused initial chlorosis and leaf tip burning of the wheat plants ‘but new
erowth following herbicide treatment was normal. By the last evaluation date, only slight phytotoxic effects were
visually detectable. Kochia plants treated with sulfonylurea herbicides grew to 6-7 fi. in height and formed a dense
canopy making mechanical harvest impossib’e. Glyphosate at 0.75 Ib ae/A was applied by air 3 weeks before harvest.
However, oniy isolated .individual kochia plants were killed and dried sufficiently to allow mechanical harvest.

F-8426 at 0.023 and 0.031 1b/A and F-8426 ~ 2.4-D amine DF at 0.023 + 0.25 and 0.031 + 0.25 1b/A were the only
herbicide treatments which provided adequate kochia control throughout the growing season to allow mechanical
harvest of the spring wheat crop. Wheat yields and bushel test weights were significantly higher from the F-8426
treated plots than from the weedy check plots. ( Plant Science Division, University of Idaho, Moscow ID 83844-2339
and Nonirrigated Weed Science Research Unit, USDA-ARS, Pullman WA 99164-6416 )

Table 2, Gffewt of p gence herbicide applications on spring wheat, vrop yiell aml kochia populations,
Treatmwem Rate Spring Wheat KCHSC Comral
bnjury Yield
IDAT' 16DA T 200AT A lbibu 7DAT' 16DAT® 20DAT'

4426 0.023 2 8 0 51 60 97 9 97 -
F-8426* 0.031 2 11 3 52 60 9 L] 99
F-8426 4+ 24-1Y amive DF* 0.023 + 025 2 10 0 48 60 922 99 97
F-8426 + 2 4-D amine DE* 0.031+025 2 " I 46 60 1 98 96
Trfensull +1riben. + 24-D DF* 0225 #0112 024 025 0 1 0 g 12 M 79
Chlorsull, + wetsulf +2,4-D DF* 019 0z +0.25 0 4 ] Ly 22 a3 il
Triasulfuron + 2,4-D DF* 0.21 0z + 025 o 5 0 N 24 a1 4
2,4-D anine DF* 025 0 i 1] * (1 25 3l
Weedy clieck 0 0 0 EXL 0 (] 0

1LSD(.05) 1 & NS 7 2 7 13 14

" Tierbicide :lujTl'l;_lo-whenl: 0= no effeer; 2= slight chlorosis or leal tip bionidng; § — moderate chilorosis or beaf tip brouzing: 10 = compleae kill
! Percent herbicide phytotoxicity resulting in reduced crop production puteatinl
" Perceut control based on visual evaluations: 0 = no detectable control; 100 = complete kill
* Percent “reduction i competitive ability™ 0 = no reduction in weed compuiition; 100 = pl limiation of weed
* Hand harvested 25 017 in cuch of 4 weedy check plots
* K- 11 nowonic surfactant added ar the rate of 0.25% V/V
Trifensulf = rifensulfuron, triben. = tirbeouron; chlorsulf = chlorsulfuron; metsull. = metsuifuron
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Wild oat control in spring wheat with tralkoxydim. Terry L. Neider and Donald C. Thill. A study was established in
Latah County, ID to evaluate wild oat control in spring wheat with tralkoxydim. Spring wheat (var. Penawawa) was
seeded April 19, 1995 in a silt loam soil (30% sand, 57% silt, 13% clay, pH 5.6 and 4.4% organic matter). The
experimental design was a randomized complete block with four replications and individual plots were 8 by 30 .
Herbicide treatments were applied postemergence June 9, 1995 with a CO; pressurized backpack sprayer delivering 10
gpa at 32 psi to 4 leaf wheat with 2 tillers, 2 inch broadieaf weeds, and 4 leaf wild oat with 1 tiller. Environmental
conditions at application were as follows: air temp 58 F, relative humidity 90%, wind 2 mph, partly cloudy sky, and soil
temp 50 F. Spring wheat injury was evaluated visually on June 21 and July 17, 1995, Wild oat (AVEFA), mayweed
chamomile {ANTCO), catchweed bedstraw {(GALAP), common lambsquarters (CHEAL), and field pennycress
{THLAR) control were evaluated visually on July 17, 1995, Spring wheat was harvested at maturity with a small plot
combine on August 15, 1995,

Tralkoxydim treatments injured wheat 8% or less on June 21, 1995, but injury was not visible at the later evaluation on
July 17, 1995, Tralkoxydim plus 2,4-D suppressed wild oat 73%, but wild oat control was 90% when ammonium
sulfate was add to the same treatment. All other tralkoxydim treatments controlled wild oat 80 to 89%, and were
comparable to diclofop and imazamethabenz treatments. Tralkoxydim treatments containing a broadleaf herbicide
controlled common lambsquarters and field pennyeress 95 to 100%. Tralkoxydim treatments containing bromoxynil or
bromoxyril/MCPA controlled mayweed chamomile 75%, while tralkoxydim treatments with 2,4-10 or MCPA only
suppressed mayweed chamomile and catchweed bedstraw 30% or less. Grain test weights for all treatments ranged from
63 to 65 Ib/bu. Wheat grain yield from herbicide treated plots ranged from 56 to 66 bu/A and were not different from
the untreated check. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Spring wheat Weed control
Treatment* Rate Tnjury’ Yield AVEFA  ANTCO  GALAP CHEAL THALR
/A % bu/A - - % -
Tralkoxydim 0.18 0 56 80 o 0 0 4]
Tralkoxydim + bromoxyni/MCPA 0.18+075 1 59 88 B 1 30 g5 98
Tralkoxydim + bromoxynit 0.18+0.5 0 65 88 75 30 95 100
Tratkoxydim + MCPA 0.18 + 0.5 a 56 85 13 3 95 98
Diclofop 1 10 65 89 o 0 0 [
Imazamethabenz 0,47 0 &3 80 0 80 0 95
Imazamethabenz + difenzoquat 0235405 4 63 91 g 83 48 98
Tralkoxydim 0.18 0 58 89 0 0 0 0
Tratkoxydim + 2,4-D G.18+058 4 66 73 30 3 98 98
Tralkoxydim + 2,4.p° G.18+05 8 56 90 20 0 98 95
Untreated check - 52 - — - - -
LSD {0.05) 2 NS 11 10 11 25 b
Density {plamts/&t’) 6 2 1 15 1

2,4-D and MCPA are ester formulations; bromoxynil/MCP A was applied as a commercial formulaiion of bromoxynil plus MCPA,; all tralkoxydim treatments
were applied with TF8035 (mineral oif and nontonic surfactant blend) at 0.5% v/v; all Imazamethabenz treatments were applied with a2 90% nonionic surfactant
at 0.25% viv.

*June 21, 1995 evaluation,

*Applied with a 3.5 Ib/gal ammonium sulfate formulation at 1.5 Ib/A.
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Broadleaf weed control in winter wheat with bentazon and prosulfuron. Terry L. Neider and Donald C. Thill. A study
was established in Latah County, ID to evaluate broadleaf weed control in winter wheat with bentazon and prosulfuron
herbicides, Winter wheat (var, Cashup} was seeded on October 10, 1994 in a silt loam soil (27% sand, 62% silt, 11%
clay, pH 5.4 and 4.3% organic matter). The experimental design was a randomized complete block with four
replications and individual plots were 8 by 30 . Herbicide treatments were applied postemergence May 9, 1995 with a
COy pressurized backpack sprayer delivering 10 gpa at 32 psi to 5 leaf wheat with 3 tillers and 1.5 inch weeds.
Environmental conditions at application were as follows: air temp 64 F, relative humidity 80%, wind 0 to 4 mph, mostly
clear sky, and soil temp 62 F. Winter wheat injury was evaluated visually on May 24 and June 12, 1995, Mayweed
chamomile {ANTCQO), catchweed bedstraw (GALAP), field pennycress (THLAR), common lambsquarters (CHEAL),
and henbit (LAMAM) control were evaluated visually on June 12, 1995, Winter wheat was harvested at maturity with a
small plot combine on August 15, 1995,

Prosulfuron plus 2,4-D injured wheat 5% (chlorosis) on May 24, 1995, bu: injury was not visible by the later evaluation
on June 12, 1995, Bentazon alone or in combination with bromoxynil controlled mayweed chamomile 94 to 100%.
However, bentazon at 0.5 Ib/A alone or in combination with bromoxynil at 0.19 1b/A controlled all other weed species
50% or less. Bentazon plus bromoxynil at 0.75 plus 0.19 Ib/A controlled field pennycress 94% and common
lambsquarters 90%, but catchweed bedstraw and henbit control was 70% or less. Bentazon plus bromoxynil at 0.5 plus
0.25 Ib/A controlled catchweed bedstraw 78%, and controlied all other weed species 83% or more. Prosulfuron alone
did not adequately control the weed species present. Prosulfuron in combination with 2,4-I or bromoxynil controlled
field pennycress 95 and 96%, and common lambsquarters 93 and 95%, respectively. However, these combinations
controlled all other weed species 78% or fess. Grain test weights from all treatments were not different and averaged
60.6 Ib/bu. Wheat grain vield from all herbicide treated plots were not different from the untreated check and ranged
from 65 to 82 bw/A. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table. Winter wheat response and weed control from herbicide treatments, Latah County, 1D

Winter wheat Weed control
Treatment' ] Rate iy Yield GALAP THLAR ANTCO CHEAL  LAMAM
hia % bu/A %
Bentazon® 0.5 0 79 8 35 94 35 30
Bentazon + bromoxynil 2.5+019 1] 82 35 45 94 48 50
Bentazon + bromoxynil 05+025 & 76 78 98 100 98 83
Bentazon + bromoxynil 0.75 + 019 0 (3] &5 94 98 90 ki
Prosuliuron 0.018 0 0 k23 78 58 33 53
Prosuifuron + 2,4-D 0018+ 05 i 66 63 9% 58 93 60
Frosulfuron + bromaoxynil 0,018 +0.25 0 68 75 96 73 93 73
Thifes/triben + bromexynit 20156+ 025 0 77 %3 28 78 100 75
Untreated check - 70 e — - -
1.5D (0 0%) 2 NS 13 10 7 24 8
Density {plante/ft’) 3 2 3 3 4
TZA-D is an ester formulation; thifen/triben was apptied as a commercial forn tion of thifensuifuron plus tibenuron; all prosulfuren and

thifensulfuron/tribenuron treatments were applied with a 90% nonionic surfaciant at 0.25% viv.
*May 24, 1995 evaluation,
*Crop oil concentrate was added at 2.5% viv,
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Broadleaf weed control in winter wheat with bromoxynil combinations. Terry L. Neider and Donald C. Thill. A study
was established in Nez Perce County, ID to evaluate broadleaf weed control in winter wheat with different bromoxynil
combinations. Winter wheat {var. Stevens) was seeded on October 10, 1994 in a silt loam soil {28% sand, 58% sily,
14% clay, pH 5.1 and 4.2% organic matter}. The experimental design was a randomized complete block with four
replications and individual plots were 8 by 25 ft. Herbicide treatments were applied postemergence April 24, 1995 with
a CO, pressurized backpack sprayer delivering 10 gpa at 32 psi to 4 leaf wheat with 2 tillers and 1.5 inch weeds.
Environmental conditions at application were as follows: air temp 66 F, relative humidity 74%, wind 0 to 1 mph, mostly
clear sky, and soil temp 70 F. Winter wheat injury, and mayweed chamomile (ANTCO), catchweed bedstraw (GALAP),
field pennycress (THALR) and henbit (LAMAM) control were evaluated visually on May 9 and June 1, 1995, Winter
wheat was harvested at maturity with a small plot combine on August 1, 1995

Winter wheat was not injured by any herbicide treatment. Weed contrel was not different between herbicide treatments
on May 9, 1995, and all herbicide treatments controlled mayweed chamomile 71 to 85%, catchweed bedstraw 48 to
68%, field pennycress 71 to 86% and henbit 50 to 68% (data not shown). All herbicide treatments controlled field
pennycress §8 to 96% and henbit 73 to 85% on June 1, 1995, Bromoxyml/MCPA alone or in combination with
metribuzin suppressed mayweed chamomile 35 and 58%, and catchweed bedstraw 35 and 25%, respectively, on June 1,
1995, Bromoxynil or MCPA in combination with thifensulfuron/tribenuron controlied mayweed chamomile 73 1o 88%
and catchweed bedstraw 60 to 65% on June 1, 1995, Bromoxynil in combination with tribenuron at 0.0078 Ib/A and
0.0156 Ib/A controlled mavweed chamomile 65 and 83%, respectively, on June 1, 1995, Grain test weights from all
treatments were not different and averaged 57.9 Ib/bu. Grain yields were not different between herbicide treated plots,
and herbicide treated plots yielded 9 to 18 bu/A more than the untreated check. (Plant Science Division, University of
Idaho, Moscow, ID 83844-2339)

Table. Winter wheat response and weed control from herbicide treatments, Nez Perce County, ID.

‘ Weed control” Wheat
Treatment' Rate ANTCO GALAP THLAR LAMAM  yield
Ib/A % e bu/A
Bromoxynl/MCPA 0.75 . 38 35 88 73 79
Bromoxynil + thifen/triben 0.25+0.0156 73 65 95 80 79
Bromoxynil + thifen/triben 0.1875+0.0156 88 65 90 83 78
MCPA + thifen/tnben 0.25+0.0156 &3 63 96 80 77
MCPA + thifen/triben 0.25+0.0234 80 60 93 78 78
Bromoxynil + tribenuron 0.25+0.0078 65 75 91 85 73
Bromoxynil + tribenuron 0.25 +0.0156 83 80 95 75 82
Bromoxyni/MCPA + metribuzin 025+0.14 58 25 91 83 74
Untreated check o e e R+
LSD (0.05) 15 22 NS NS 9
Density (plants/R%) 12 4 14 11

‘Bromoxynil is a gel formulation; MCPA is an ester formulation; bromoxynil/MCPA was applied as a commercial gel
formulation of bromoxynil plus MCPA,; thifen/triben was applied as a commercial formulation of thifensulfuron

plus tribenuron; all herbicide treatments containing thifensulfuron/tribenuron or tribenuron were applied with a 90%
nonionic surfactant at 0.25% v/v,

*June 1, 1995 evaluation.
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Broadleaf weed control in winter wheat with dicamba and bromoxynil combinations. Terry L. Neider and Donaid C.
Thill. A study was established in Latah county, ID to evaluate broadleaf weed control in winter wheat with different
dicamba and bromoxynil combinations. Winter wheat (var. Madsen) was seeded on October 14, 1994 in a silt loam soil
(28% sand, 60% silt, 12% clay, pH 6.0 and 3.9% organic matter). The experimental design was a randomized complete
block with four replications and individual plots were 8 by 30 ft. Herbicide treatments were applied postemergence May
9, 1995 with a CO, pressurized backpack sprayer delivering 10 gpa at 32 psi to 4 leaf wheat with 5 tillers and 1.5 inch
weeds. Environmental conditions at application were as follows: air temp 68 F, relative humidity 80%, wind 2 mph,
mostly clear sky, and soil temp 64 F. Winter wheat injury was evaluated visually on May 24 and June 12, 1995, Field
pennycress ( THLAR), and a mixture of mayweed chamomile and pineapple-weed (ANTCO) control were evaluated
visually on June 12, 1995, Winter wheat was harvested at maturity with a small plot combine on August 21, 1995,

Dicamba combinations containing 2,4-D and bromoxynil injured wheat 4 to 5% (laying-over) on May 24, 1995, but
injury was not visible by the later evaluation on June 12, 1995, Thifensulfuron/tribenuron was required in the herbicide
mixture to achieve 65 to 89% control of the mayweed chamomile and pineapple-weed. All herbicide treatments
controlled field pennycress 100%. Grain test weights for all treatments were not different and averaged 59.8 Ib/bu,
Wheat grain yield from herbicide treated plots ranged from 100 to 111 bu/A and were not different from the untreated
check. {Plant Science Division, University of 1daho, Moscow, ID 83844-2339)

Table. Winter wheat response and weed control from herbicide treatments, Latah County, ID.

Winter wheat Weed control
Treatment’ Rate Injury? Yield ANTCO® THLAR
Ib/A %% bWA e G mmmmmin
Dicamba + bromoxynil 0.094 +0.25 0 107 35 100
Bromoxyuil 0.25 0 108 38 100
Dicamba + bromoxynil + 2,4-D 0.094 + 0,125+ 025 4 104 45 100
Dicamba + bromoxynil + 2,4-D 0.094 +0.25 +0.25 5 105 50 160
Bromoxynil + 2,4-D 6.125+0.25 0 111 49 100
Bromoxynil + 2,4-D 0.25+0.25 0 11 53 100
Dicamba + bromoxynil + thifen/triben 0.094 +0.125 + 0.0078 0 109 71 100
Dicamba + bromoxynil + thifen/tniben 0.094 +0.25 + 0.0078 1 108 65 100
Bromoxynil + thifen/triben 0.125 +0.0078 0 109 75 100
Bromoxyni! + thifen/triben 0.25+0.0078 0 104 &0 100
Dicamba + 2,4-D + thifen/triben 0.094 + 025+ 0.0078 1 103 81 100
Bromoxynil + 2,4-D + thifen/triben 0.25+0.25+0.0078 0 104 83 100
Dicamba + bromoxynil + 0.094 +0.125 + 4 104 89 100
2,4-D + thifen/triben 0.25+ 0.0078 '

Untreated check e 100 e .-

LSD (0.05) 2 NS 10 NS

Density {plants/ft) 11 4

'2,4-D is an ester formulation; thifen/triben was applied as a commercial formulation of thifensulfuron plus tribenuror;
all herbicide treatments were applied with a 90% nonionic surfactant at 0.25% v/v.

May 24, 1995 evaluation.

*A mixture of mayweed chamomile and pineapple-weed.
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Broadleaf weed control in winter wheat with dicamba combinations. Terry L. Neider and Donald C. Thill. A study was
established in Latah County, ID to evaluate broadleaf weed control in winter wheat with different dicamba combinations.
Winter wheat (var. Madsen) was seeded on October 18, 1994 in a silt loam soil (25% sand, 64% silt, 11% clay, pH 5.0
and 3.9% organic matter). The experimental design was a randomized complete block with four replications and
individual plots were 8 by 30 ft. Herbicide treatments were applied postemergence May 9, 1995 with a CO; pressurized
backpack sprayer delivering 10 gpa at 32 psi to 4 leaf wheat with 5 tillers and 1.5 inch weeds. Environmental conditions
at application were as follows: air temp 58 F, relative humidity 80%, wind 2 mph, mostly clear sky, and soil temp 50 F.
Winter wheat injury was evaluated visually on May 24 and June 12, 1995, Henbit (LAMAM), mayweed chamomile
{ANTCO), prickly lettuce (LACSE), and shepherd’s-purse (CAPBP) control were evaluated visually on June 12, 1995,
Winter wheat was harvested at maturity with a small plot combine on August 15, 1995,

Dicamba plus 2,4-D plus pyridate treatments injured wheat 4% (laying-over) on May 24, 1995, but injury was not visible
at the later evaluation on June 12, 1995, Dicamba treatments containing 2,4-D and pyridate suppressed mayweed
chamomile 60 and 71%, and shepherd’s-purse 74 and 79%. The treatment with pyridate at 0.235 Ib/A suppressed henbit
65%, and 0.47 Ib/A of pyridate controlled henbit 88%, The treatment with thifensulfuron/tribenuron at 0.0078 Ib/A
controlled all weed species 79 to 85%, and 0.0156 Ib/A of thifensulfuron/tribenuron controlled all weed species 91% or
more. Dicamba plus 2,4-D plus bromoxynil controlled all weed species 89 to 94%. SAN B45H plus the wettable
powder formulation of 2,4-D controlled all weed species 83 to 88%, which was comparable to dicamba plus 2,4-D.
However, SAN 854H plus the liquid formulation of 2,4-D only suppressed mayweed chamomile 63% and
shepherd’s-purse 54%. Grain test weights for all treatments were not different and averaged 57.1 Ib/bu. Wheat grain
yield from herbicide treated plots ranged from 91 to 59 bu/A and were not different from the umyreated check. (Plant
Science Division, University of Idaho, Moscow, ID §3844-2339)

Table Winter wheat response and weed control from herbicide treatments, Latah County, ID.

Winter wheat Weed Control
Treatment' Rate Injury’ Yield LAMAM ANTCO LACSE CAPBP
Ib/A % bu/A Yo mmes
Dicamba + 2,4-D + thifen/triben 0.094 + 025+ 0.0078 0 99 83 79 85 85
Dicamba + 2,4-D + thifen/inben 0.094 + 0.25 +0.0156 o] 97 91 91 95 9l
Dicamba + 2,4-D + pyridate 0.094 + 0,25+ 0235 4 96 65 50 85 74
Dicamba + 2,4-D + pyridate 0.094 +0.25 + 0.47 4 94 88 71 88 79
Dicamba + 2,4-D + bromoxynil 0.094 + 025 +0.25 0 92 89 90 94 93
Dicamba + 2,4-D 0094+ 0375 0 93 83 83 .88 88
SAN B45H +2,4-D 0.094 +0.375 4 3 85 63 83 54
SAN 845H +2,4-D° 0.094 + 0,375 0 21 83 83 88 88
Uutreated check - 93 —- - - -
LSD {0.05) 2 NS NS 8 7 7
Density {plants/t?) 1 2 i 5

"2,4-D is an amine formulation; thifen/triben was applied as a commercial formulation of thifensulfuron plus tribenuron; all herbicide treatments were applied
with a 90% nonionic surfactant at 0.25% viv.

*May 24, 1995 evaluation.

*2,4-D is a wettable powder formulation.
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Comparison of imazamethabenz formulations for wild oat control in winter wheat. Terry L. Neider and Donald C Thill,
A study was established in Boundary County, ID to compare imazamethabenz formulations for wild oat control in winter
wheat. Winter wheat (var. Hill 81 ) was seeded October 1, 1994 in a loam soil (33% sand, 48% silt, 19% clay, pH 7.8
and 3.7% organic matter). The experimental design was a randomized complete block with four replications and
individual plots were 8 by 30 fi. Herbicide treatments were applied postemergence May 15, 1995 with a CO,
pressurized backpack sprayer delivering 10 gpa at 32 psi to 5 leaf wheat with 3 tillers and 2 1o 4 leaf wild oat.
Environmental conditions at application were as follows: air temp 78 F, relative humidity 50%, wind 3 mph, partly
cloudy sky, and soil temp 68 F. Winter wheat injury was evaluated visually on May 26 and July 18, 1995 Wild oat
control was evaluated visually on July 18, 1995, Winter wheat was harvested at maturity with a small plot combine on
August 25, 1995.

Winter wheat injury was 5% or less on May 26, 1995, and injury was not visible at the later evaluation on July 18, 1995
Wild oat control vanied between imazamethabenz treatments, but wild oat control was 73% or less. This likely was
related to the non-competitive winter wheat stand, which established poorly during drought conditions in fall 1994.
Tralkoxydim and fenoxaprop/2,4-D/MCPA controlled wild oat 89 and 84%, respectively, while diclofop only suppressed
wild oat 48%. Grain test weights for all treatments were not different and averaged 58 Ib/bu. Winter wheat yields
reflected wild oat control, and grain yields from plots treated with imazamethabenz in combination with
bromoxynil/MCPA or thifensulfuron/tribenuron were not different from the untreated check. Wheat grain yields from all
other herbicide treated plots were 10 to 20 bu/A more than the untreated check. (Piant Science Division, University of
Idaho, Moscow, ID 83844-2339)

Table. Winter wheat response and wild oat control from herbicide treatments, Boundarv County, ID.

Winter wheat Wild oat

Treatment’ Rate Injury* Yield contro!
Ib/A %o bu/A %
Imazamethabenz 0.47 0 51 69
Imazamethabenz’ 0.47 0 50 S8
Imazamethabenz + difenzoquat 0.235+0.5 4 49 71
Imazamethabenz’ + difenzoquat 0.235+0.5 5 50 73
Imazamethabenz® + difenzoquat® 0.235+0.5 5 44 58
Imazamethabenz’ + MCPA : 0.47+0.5 1 54 71
Imazamethabenz® + bromoxynitMCPA 0.47+0.5 i 40 56
Imazamethabenz' + 2,4-D 0.47+0.5 1 49 59
Imazamethabenz® + thifen/triben 0.47 +0.0234 0 43 54
Imazamethabenz’ + MCPA + thifen/triben 047 +0.25+0.0234 | 50 €9
Imazamethabenz® + bromoxynil/MCPA + thifen/triben 0.47 + 0.5+ 0.0234 3 52 66
Tralkoxydim 018 0 54 8%
Diclofop 1 5 43 48
Fenox/2,4-D/MCPA 0.59 ] 50 84
Untreated check - 34 -
LSD (0.10) 2 10 13
Density (plants/ft?) 23

'2,4-D and MCPA are ester formulations; bromoxyni/MCPA was applied as a commercial formulation of bromoxynil
plus MCPA; tralkoxydim treatment was applied with TF8035 (mineral oil and nonionic surfactant blend) at 0.5% v/v; all
imazamethabenz treatments were applied with a 90% nonionic surfactant at 0.25% v/v.

*May 26, 1995 evaluation.

*Imazamethabenz is a 67% soluble granular (SG) formulation; difenzoquat is a 64% SG formulation.
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Control of catchweed bedstraw in winter wheat. Carol Mallory-Smith, Bill D. Brewster, and Dennis M.
Gamroth. Two frials were conducted in winter wheat fields in western Oregon to evaluate herbicide
effectiveness on catchweed bedstraw. The trial design was a randomized complete block with four
replications and 8 by 25 ft plots. A single-wheel compressed-air plot sprayer was used to deliver a
broadcast spray of 20 gpa at 15 psi. The Dyksterhuis site was south of Corvallis in Benton County, and
the Chambers site was west of Talbot in Marion County. The winter wheat cultivar ‘Gene’ was seeded at
both sites. (Application dates, growth stages, and evaluation dates are listed in Table 1.)

Pyridate and dicamba plus thifensulfuron-tribenuron injured the wheat slightly at the Chambers site
(Table 2). All treatments except prosulfuron provided at least 95% catchweed bedstraw control at both
sites. Carfentrazone provided 100% control of bedstraw at both sites (Dept. of Crop and Soil Science,
Oregon State Univ., Corvallis, OR 97331-3002.)

Table 1. Application dates, growth stages, and evaluation dates for herbicide treatments at two locations
in western Oregon.

Dyksterhuis Chambers
Application date 2/20/95 2/3/95
Wheat growth stage 6 to 8 inches, 1 to 2 tillers 4 to 6 inches, 2 to 3 tillers
Bedstraw growth stage 2 to 6 inch diameter 1 whori to 4 inch diameter
Evaluation date 3/27/95 317195

Table 2. Visual evaluations of wheat injury and catchweed bedstraw control with herbicide treatments at
two locations in western Oregon.

Wheat injury and bedstraw control

Dyksterhuis Chambers
Treatment' Rate Wheat Bedstraw Wheat Bedstraw
(Ib/A) (%)
Carfentrazone-ethy! 0.03 0 100 0 100
Prosulfuron 0.018 0 81 0 90
Pyridate 0.9 0 100 10 ) 99
Dicamba + thi-tri 0.125 + 0.023 0 95 18 | 97
Check 0 0 0 0 0

'Non-ionic surfactant added to prosulfuron and dicamba + thifensulfuron-tribenuron (thi-tri) treatments @
0.25% viv.
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Control of talian rvearass in winter wheat. Carol Mallory-Smith, Bill D. Brewster, and Dennis M.
Gamroth. Three trials were conducted in western Oregon to evaluate FOE 5043 for the control of Italian
ryegrass in winter wheat. The trial design was a randomized complete block with four replications and 8
by 25 ft plots. Herbicides were applied with a single-wheel compressed-air plot sprayer that delivered 20
gpa at 15 psi. Preemsrgence-incorporated (PEI) treatments were applied and hand-raked in two
directions on the same day that the preemergence-suriace (PES) treatments were applied. Dates of
nerbicide applications for the thrze locations are listed in Tatle 1.

All treatments provided at least 90% control of Italian ryegrass (Taole 2Z). There was no difference in
ryegrass control between the two timings of FOE 3043 + metrbuzin. The prezmergence-surface
treatment caused considerable crop injury at the Sheridan site (Table 3). The 1-leaf-stage application
caused only minor stunting and produced consistently high yields at the 3 locations. (Dept. of Crop and
Soil Science, Oregon State Univ., Corvallis, OR 97331-3002.)

Table 1. Application dates for herbicide treatments at three locations in western Oregon.

Application dates

Application timing Lafayette Sheridan Perrydale
PEI & PES 10/12/94 10/25/94 10/25/94
1 leaf 11/7/94 11/18/94 11/18/94
2 leaf 12/9/94 1/10/85 1/10/95

Table 2. Visual evaluations of italian ryegrass control with herbicide treatments in winter wheat at three
locations in western Oregon.

Application ltalian ryegrass control®

Treatment' Rate timing Lafayette Sheridan Perrydale

(Ib/A) (%)
Triallate/ 1.25 PEI 94 99 90
metribuzin + 0.14 + 2 leaf
chir-met 0.019
FOE 5043 + 0.25 PES 100 98 a7
metribuzin 0.125
FOE 5043 + 0.375 1 leaf 100 99 a7
metribuzin 0.125
Check 0 0 o] 0

'Non-ionic surfactant added to metribuzin + chiorsulfuron-metsulfuron (chir-met) treatment at 0.25% viv.
*Evaluated February 3, 1995,

Table 3. Wheat grain yields and visual evaluations of ciop injury from herbicide treatments at three
locations in western Oregon.

Viual evaluation and wheat vield?

Application Lafayette Sheridan Perrydale
Treatment' Rate timing Injury Yield  Injury  Yield injury Yield
(Ib/A) (%) (bu/A) (%) (bu/A) (%) (bu/A)
Triallate/ 1.25 PEI 0 80 14 90 0 40
metribuzin 0.14 + 2 leaf
+ chir-met 0.019
FOE 5043 + 0.25 PES 0 106 24 71 14 48
metribuzin 0.125
FOE 5034 + 0.375 1 leaf L 105 13 86 11 56
metribuzin 0.125
Check 0] - 0 26 0 26 20 14
LSO, gsy 16.6 20.7 6.1
CV (%) 12.7 19.1 10.6

*Non-ionic surfactant added to metribuzin + chlorsulfuron-metsulfuron (chir-met) treatment at 0.25% v/iv.
Evaluated February 3, 1995.
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Enhancing winter wheat tolerance to downy brome. R. L. Anderson. Downy brome remains a difficult-to-control weed
for Great Plains winter wheat producers. Producers plant tall wheat varieties to minimize downy brome injury, however,
grain yields are usually lower than the semi-dwarf varieties normally grown. This study examined the effect of time of
nitrogen application and seeding rate on improving grain yield of winter wheat varieties when infested with downy
brome.

A semi-dwarf variety, TAM 107, and a tall variety, Lamar, were planted at 40 and 65 Ib/A on September 23, 1994,
Nitrogen fertilizer (ammonium nitrate) at 60 Ib N/A was applied in either April, 5 months before planting, or August.
Downy brome from the indigenous soil seed bank emerged within 2 weeks of wheat emergence. Average downy brome
density was 60 plants/m®. The experimental design was a 3-way factorial, with four replications. Plot size was 6 by 10 m,

Within each plot, three subplots (1 m®) were established: two sub-plots with downy brome present, and one subplot
maintained weed-free by hand weeding. Downy brome was harvested from infested-subplots in late June for biomass
(dry weight) and seed production. Winter wheat from each subplot was harvested at maturity, and biomass and grain
yield determined. Downy brome biomass in each treatment was compared to the treatment representing the conventional
practice of producers in this area: TAM 107 planted at 40 Ib/A, with N applied in August. Also, downv brome
component of the plant community was determined. Winter wheat grain yield from the infested-subplots was expressed
as percent yield loss compared to the weed-free control for each treatment.

Downy brome response. Downy brome growth was decreased most hy Lamar. Compared to the conventional practice,
growing Lamar reduced downy brome biomass 43%, when averaged over seeding rate and N treatments (see Table).
Only when N was applied in Apnl and seeding rate increased to €5 Ib/A did TAM 107 reduce downy brome biomass
production. Downy brome comprised 56% of the plant community with TAM 107, but only 31% with Lamar, again
showing that Lamar was more competitive. Downy brome also produced less seed in the Lamar canopy, as seed
production/m* was reduced 41% when Lamar was planted at 65 Ib/A and N applied in April compared to the
conventional practice (data not shown). For all treatments, the percent reduction in downy brome seed produced was
similar to the biomass reduction.

Winter wheat response. In weed-free conditions, Lamar produced 44 bu/A, while TAM 107 yielded only 29 bu/A when
averaged across seeding rate and N treatments. The growing season was cooler than normal, and received 168% of
normal precipitation (19.3 vs. 11.5 in). These conditions resulted in TAM 107 yields being Jower than normal. Lamar
yield loss due to downy brome interference was 26%, averaged over all treatments, while TAM 107 vield loss was 43%.
Seeding rate and N treatments did not influence Lamar response to downy brome interference or its weed-free yields.
With TAM 107, however, applying N in August increased wee-free yields with both seeding rates compared to the April
application of N when TAM 107 was planted at 40 Ib/A.

Producers will no only reduce their yield loss due to downy brome interference by growing taller varieties, bur also
reduce downy brome seed production. This reduced seed input into the soil seed bank may lessen downy brome densities
in future wheat crops (USDA-ARS, P. O. Box 400, Akron, CO 80720).

Table. Effect of cultural practices on downy brome interference in winter wheat.

Nitrogen Seeding Dobr biomass Dobr % of Wheat Wheat
Variely application  rate reduction’ community’ yield loss’  yield"
Iblac %o bw/A
TAM 107 April 40 7 58 36 22
April 65 28 46 40 30
August 40 0 64 45 32
August 65 6 56 49 32
LSD (0.05) 23 12 NS 8
Lamar April 40 44 30 23 43
April 65 45 28 25 42
August 40 4] « 32 25 43
August 65 40 33 30 48
LSD (0.05) NS NS NS NS
Variety means, averaged over all treatments
TAM 107 10 56 43 29
Lamar 43 31 26 44

‘Biomass (dry weight) of downy brome (Dobr) in treatmetn compared to Dobr biomass (550 g/m’) in the
conventional practice of TAM 107, seeded at 40 Ib/A, with N applied in August.

*Dobr biomass divided by Dobr biomass + winter wheat biomass.

Grain yield of weed-free subplot minus grain yield of Dobr-infested subplot, divided by weed-free grain
yield.

*Grain yield from weed-free subplots.
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F'8426 combinations with wild oat herbicides in winter wheat. Terry L. Neider and Donald C. Thill. A study was
established in Latah County, ID to evaluate F8426 efficacy in combination with wild oat herbicides. Winter whee
Madsen) was seeded October 5, 1995 in a silt loam soil (25% sand, 68% silt, 7% clay, pH 6.7 and 2.9% organic
The experimental design was a randomized complete block with four replications and individual plots were 8 b
Herbicide treatments were applied postemergence May 13, 1995 with a CO; pressurized backpack sprayer de’
gpa at 32 psi to 4 leaf wheat with 2 tillers, 1 inch broadleaf weeds, and 2 to 3 leaf grass weeds. Environmer
conditions at application were as follows: air temp 64 F, relative humidity 58%, wind 3 mph, clear sky, an¢

F. Winter wheat injury was evaluated visually on May 19, May 30, and July 7, 1995. Wild buckwheat (P
ladysthumb (POLPE), mayweed chamomile (ANTCQO), field pennycress (THLAR), and volunteer lentil
evaluated visually on May 19 and May 30, 1995, Wild oat (AVEFA), Italian ryegrass (LOLMU), and,’
windgrass (APEIN) control were evaluated visually on July 7, 1995. Winter wheat was harvested at *

small plot combine on August 25, 1995,

F8426 treatments injured (chlorosis and/or necrotic tissue) winter wheat by the early evaluation ¢
wheat injury was not visible by the later evaluation on July 7, 1995, F8426 treatments controlle
pennycress, ladysthumb and volunteer lentil 73 to 100%, while mayweed chamormile was only
F8426 treatments containing a wild oat herbicide controlled wild oat 90 to 93%. F8426 treat
suppressed Italian ryegrass 59 and 62%, and F8426 treatments containing imazamethabenz
windgrass 66 and 73%. Wild oat controf was enhanced when F8426 was applied in combi
irmazamethabenz, Grain test weights for all treatments were not different and averaged 5/

were variable and yields from herbicide treated plots were not different from the untreated cu.
Division, University of Idaho, Moscow, ID 83844-2339)

Table. Winter wheat response and weed contrel from herbicide treatments, Lasgh County, 1D,

Winter wheat

Injury Grain Weed contrad
Treatment! Rate 7519795 5/30/95 yield POLCO POLPE ANTCO THLAR LENCU AVEFA LOLMU APEIN
Ib/lA e %o mmeme bw/A %

F8426 £.023 5 G 71 89 73 43 97 83 0 0 0

F8426 0.031 5 &} 67 95 80 53 100 75 [ 4] ¢

Fg426" 0.023 14 4 74 85 75 $3 98 86 0 O 0

F8426° 0031 13 3 &0 93 73 50 97 83 ¢ [t} 0

F8426 + 0023+ i3 3 69 96 75 36 100 80 91 39 0
diclofop 1

FB426 + 0.031 + 15 3 74 100 75 48 100 83 92 62 4]
diclofop 1

FR426 + 0.023 + 9 3 82 95 90 53 100 76 93 0 &6
Imazamethabenz 0.47

FB426 + Q.03+ 11 4 68 96 95 63 100 85 90 ] 73
Imazamethabenz 0.47

Diclefop 1 i [ 59 [ & o Q G 87 $7 4

- Imazamethabenz 047 & ¢ 59 35 15 G $3 ¢ 83 0 60

Thifen/triben + 0,0234 + ¢ 0 61 80 8 73 7 78 90 62 0
diclofop 1

Thifen/triben + 50234 + 0 [ 76 88 86 65 90 13 89 0 &4
imazamethabenz 0.47

Untreated check e 59 - o - e

L3D (0.05) 3 2 N§ 9 17 12 9 i 4 7 4
Density (plants/R%) 8 10 6 3 4 1 3 3

FAll imazamethabenz and thifensulfuron/tribenuron treatments were applied with a 90% aonioaic surfactant at 0 25% viv,
“Applied with a 90% nonionic surfactant at 0.25% viv.



Reduced herbicide rates applied with an air-shear sprayer in winter wheat. Joan M. Campbeil and Donald C. Thill
Two experiments in winter wheat compared an air-shear spray application against conventional spray application
for broadleaf weed control with postemergence herbicides. Thifensulfuron/tribenuron+bromoxynil/MCPA were
applied at 1x (0.019+0.5 Ib/a, respectively), 3/4x, 1/2x, 1/4x, and 0 with each application method at Lewiston and
Potlatch, Idaho (Table 1), Sprayers were tractor mounted with 15 ft booms. The conventional treatments were
applied at 10 gal/A, 40 psi, and 3 mph. The air-shear treatments were applied at 5 gal/A, 11 psi liquid pressure,
2] inches air over water air pressure, and 4.6 mph. The experimental design was a compiete block witih four
replications, Plots were 15 by 40 ft. Weeds were sampled in each plot from two 225 ft* areas within one week
of grain harvest to enable maximum weed seed recovery. Plants were counted, dried, and weighed and sesd was
threshed and weighed. Wheat grain was harvested at maturity.

Table 1. Environmental data.

Experiment location Lewiston Potlatch
Application date April 26, 1995 May 15, 1995
Alr temperature 65 F 74 F

Soil temperature 52F @ 4 inch 60 F @ 4 inch
Relative humidity 55% 62%

Cloud cover 10% overcast

Wind speed 0to 25 mph 0 to 5 mph

Weed seed production tended to increase with a reduction in herbicide rates applied with either spray system at
both locations (Tables 2 and 3). Total weed density was higher with the conventional sprayer (50 plants/yd®) than
the air-shear sprayer (20 plants/yd®) at Lewiston (Table 2). However, the conventional spray system resulted in
fewer weeds, lower weed biomass, and lower weed seed weight than the air-shear system at Potlatch (Table 3).
There was no rate by sprayer type interaction at either Jocation. Crop yield was reduced only in the untreated
control at both locations. (Plant Science Division, University of Idaho, Moscow Idaho 83844-2339)

Table 2. Weed control in winter wheat with reduced herbicides applied through an air-shear sprayer at Lewiston.

Weed Wheat Wheat

Weed' density Weed biomass seed weight test weight grain yield
Rate Alr Conv. Air Conv. Air Conv, Air Conv. Air Conv.

-- plants/yd® - e glyd® <es wme glyd? -e- --- Ib/bu --- --- bu/A ---

Check 68 152 3.9 57.7 8l

1/4 x 50 67 53 20 1.93 0.98 57.6 57.6 112 107
1/2 x 13 84 1 18 0.31 0.84 58.2 57.8 115 110
3/4 x 6 37 1 2 0.20 0.26 583 57.9 121 109
1 x 11 14 1 3 0.06 0.66 58.1 58.4 109 114
Mean 20 50 14 11 0.63 0.69 58.0 57.9 114 110

" Catchweed bedstraw, prickly lettuce, wild buckwheat, shepherd's-purse, field pennycress, mayweed chamomile,
wild mustard, yellow starthistle

Table 3. Weed control in winter wheat with reduced herbicides applied through an air-shear sprayer at Potlatch.

Weed Wheat Wheat

Weed' density Weed biomass seed weight test weight grain yield
Rate Air Conv Air Conv Air Conv Air Conv Alr Conyv

-- plants/yd? -- - glyd? - --- gfyd?® --- --- lb/bu --- --- bw/A ---
Check 182 83 0.72 54.0 56
1/4 x 150 42 20 5 1.01 0.15 549 544 67 66
1/2 x 42 48 5 5 0.26 0.1z 54.8 54.9 61 58
3/4 x 14 g 1 03 0.03 0.00 55.0 55.0 61 69
1 x 27 4 14 1 0.15 0.07 55.1 55.1 68 65
Mean 59 26 10 3 0.36 0.08 55.0 54.9 64 64

' Prickly lettuce, panicle willoweed, wild buckwheat, red clover, erect knotweed, field pennycress, shepherd's-
purse
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Jointed aoatarass interference in souther ho winter wheaf. Don W. Morishita and Robert W.
Downard. A field experiment was conducted near Twin Falls, Idaho to determine the

competitiveness of jointed goatgrass in dryland winter wheat (var. Stephens). The crop and
jointed goatarass were planted October 13, 1994. MWinter wheat seeding rate was 60 1b/A in a 12-
inch row spacing. Jointed goatgrass was seeded to obtain uniform densities of 5, 10, 25, and 50
plants/yd’. Plots were thinned to desired jointed goatgrass demsities in the early spring. The
experimental design was a randomized complete block with four replications. A postemergence
application of bromoxynil and MCPA was applied at 1.0 1b/A for broadieaf weed control May 3.
Jointed goatgrass and wheat were harvested by hand August 1. Jointed goatgrass seed number and
yield and wheat yield were determined from each plot and averaged.

As jointed goatgrass populations increased. seed number and yield increased (Table). However,
jointed goatgrass seed yields decreased from 196 seeds/plant at a density of 5 p]antsfydzto 106
seeds/plant at 50 plants/yd®. Wheat yields decreased as jointed goatgrass plant density
increased. There was no wheat yield reduction at jointed goatgrass populations of 5 and 10
p]ants;’yd2 compared to the weed-free check. (Department of Plant, Soil, and Entomological
Sciences, University of idaho, Twin Falls, ID {83303}

Table. Jointed goatgrass and wheat seed yield. near Twin Falls, Idaho.

Jointed goatgrass Jointed coatarass Wheat
density seed/acre seed weight yield
plants/yd’ seed x 10° 16/A Bu/A
0 0 0 57
5 4.7 415 48
10 7.4 602 50
24 13.9 1111 40
47 25.7 2059 36
LSD (0.05) 4.8 405 11
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Tria an ¢ teclant interaction effect on wheat stan i 1d vield. Daniel A. Ball, Darrin L. Walenta,
Richard W. Smiley, and Lisa-Marie J. Patterson. A study was established at the Columbia Basin Agricultural Research
Center near Pendleton, OR to evaluate possible interactions between triallate and two commercially available wheat seed
protectants on winter wheat stand establishment and yield. Speculation on the possible safening effects of seed protectants
against wiallate injury on wheat prompted this trial. Seed protectants evaluated in this study were difenoccnazole,
formulated as Dividend, and carboxin+thiram, formulated as RTU Vitavax Thiram. Winter wheat var, ‘Madsen’ from a
single seed lot was treated with commercially recomumended seed protectani rates of 0.5 oz/cwt Dividend, or 6.0 oz/cwt
RTU Vitavax Thiram. The study was arranged as a split-plot design with main treatments consisting of seed protectants
and an untreated seed control. Main treatments were split into sub-plots consisting of preplant incorporaied (PPI) triallate
applied at 1.5 Ib/A, 3.0 Ib/A, and an untreated control. Main treatments were 10 by 90 ft in size, and sub-plots were 10 by
30 fi, with 3 replications. Soil at the site was a Walla Walla silt loam (25.6% sand, 59.2% silt, 15.2% clay. 1.6% organic
matter. 3.6 pH, and 16.2 Meg/100 g CEC). PPI granular triallate sub-trcatments were applied on September 28, 1994 with
a drop spreader (air temp. 87 F, sky partly cloudy, wind NW ai 4 mph, relative humidity 34%, soil temp. at 0 inch 115 F.|
inch 103 F, 2 inch 96 F. 4 inch 80 F), and incorporated twice at right angles with a flex-tine harrow set to a 2 inch depth.
Percent germination of treated seed was evaluated in the laboratory in two separate tests on September 28 and October 13,
1994 by placing 4 replications of 200 seeds from each treatment in moistened rolled paper towels and placing in a
laboratory seed germinator at 20C with no illumination. Germinated seed were counted periadically over a 14 day period.
Treated winter wheat was planted in field plots on October 4, 1994 at a 2 iuch depth into moist soil with a Great Plains
double disk drill. Evaluations of early wheat emergence in the field were made 14 and 16 days after planting by counting
two 0.5 m sections of row per plot. Final wheat stand estimates were made on November 8, 1994 and March 24, 1995 by
counting all wheat plants in two 1.0 m sections of row per plot. Plants from one 0.5 m of row per plot were collected on
April 19, 1993, roots washed free of soil and visually evaluated for Rhizoctonia root rot, take-all, and dryland root rot
diseases. On June 22, 1995 wheat heads from two 1.0 m sections of row per plot were counted, and wheat plant heights
obtained. Grain was harvested on July 24, 1995 with a Hege plot combine, and vields converted to bu/A based on a 60
Ib/bu test weight.

Laboratory germination counts for wheat treated with seed protectants were not significantly different and averaged
difenoconazole, 98.3%; carboxin+thiram, 95.3%; and untreated seed, 97.5%. No significant differences in earlv wheat
seedling field emergence due to seed protectant or triallate were observed (Table 1), partly due to a high level of viablility
in overall emergence data. Stand counts of untreated wheat seed plots were reduced on November 8th compared to either
seed protectant when averaged over all triallate sub-treatments (Table 1). On March 24th, stand count was less for
untreated eompared to treated seed averaged over all triallate weatments (Table 1). Triallate at 3.0 Ib/A reduced wheat
stand where wheat seed was untreated. Negligible differences in plant root or crown disease from any seed treatment or
herbicide were observed from plants sampled and rated on April 19 (data not shown). These data indicae that both seed
treatments improved wheat stand counts in triallate treated field soil, however, wheat plant height, head count. grain vield,
nor test weight were affected by seed protectant or triallate in this trial (Table 2). (Columbia Basin Ag. Res. Ct:.. Oregon
State Univ., Pendleton, OR 97801).

JTable 1. Trialk d infl on wheat and final stand.
+ - O —

Seed Treament Herbicide Rate October 18 Crctober 20 November 8 March 24
Ib A e s O PlANESTR OF TOW -ooe s e
Difenoconazole tnallate 1.5 5.0 254 327 26.5
mallae 30 2.6 9.4 2.0 232
control 17.0 17.4 355 272
Carboxin=thiram triallate 1.5 130 20 380 272
1rallate a0 103 210 343 265
conrol — 36 144 378 30.2
Contre! trillae 1.8 54 20.4 9.2 2.3
triallate iD 50 17.6 i 17.7
control 9.2 25.6 30.2 273
LSO {0.05) sced wreatment ns ns a4 a1
herbicide ns ns ns 4
seed rreatmant * herbicide ns ns s ns

Table 3. Trialiaw/secd wreatment influence on wheat plant height, head count, grain vield, and 1est weight

Winter wheay
Seed Treaumem Herbicide Rate Height Heads Yield Tes: weight
Ib/a em piams/m bulA - Ibrby
Difenoconazole wnaltate 1.5 95 110 113 62.0
wnallate 3.0 95 105 110 61.%
contral - 9 119 16 61
Carboxin-thizam iriallate 15 97 116 13 620
wiallate 3.0 97 115 115 60,5
control - 92 106 111 624
Conwro! wnilate 1.5 94 104 114 620
triallaie 0 o3 Ly 109 62.0
o control 97 12 116 61.8
LSD (0.05) seed treatment ns ns ns ns
herhicide ns ns ns ns
seed treatmeni * herbicide ns ns ns ns
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Wild oat and italian ryegrass control in winter wheat. Carcl Mallory-Smith, Bill D. Brewster, and Dennis
M. Gamroth. Tweo trials were conducted to evaluate wild oat control in winter wheat with postemergence
herbicides. One of the sites was also infested with {talian ryegrass. The experimental design was a
randomized complete block with four replications and 8 by 25 ft plots. Herbicides were applied with a
single-wheel compressed-air plot sprayer that delivered a broadcast spray of 20 gpa at 15 psi. One trial
site was near Perrydale in Polk County, OR, and the other was near Woodburn in Maricn County, OR.
Application dates and growth stages are listed in Table 1.

All treatments provided greater than 80% control of wild oats (Table 2). Tralkoxydim was slightly more
effective than diclofop-methyl on wild oats at both locations. Imazamethabenz was somewhat better
than diclofop-methyl on wild oats at the Polk County site, but failed to control Italian ryegrass at the
Marion County site. Diclofop-methyl provided complete control of ltalian ryegrass. (Dept. of Crop and
Soil Science, Oregon State Univ., Corvallis, OR 97331-3002.)

Table 1. Herbicide application information for two trials in western Oregon.

Polk County Marion County
Application date 2/3/95 2/22/95
Wheat growth stage 4 |eaf, 1 to 2 tillers : 3 leaf
Wild oat stage 4 leaf, 0 to 2 tillers 3 to 4 leaf
Ryegrass stage - 4 leaf, 1 to 2 tillers
Evaluation date 6/21/95 6/22/35
Harvest date 8/9/95 8/9/95

Table 2. Wheat grain vields and visual evaluations of wild oat and Italian ryegrass control from herbicide
treatments, Polk and Marion Counties, OR.

Wheat vield and weed control

Polk County Marion County
Wild Wild ltalian
Treatment’ Rate Wheat oats Wheat oats ryegrass
(Ib/A) {bu/A) - (%) (bu/A)y e S
Tralkoxydim 0.18 109 100 76 94 91
Tralkoxydim 0.25 109 100 81 97 94
imazamethabenz 0.47 106 95 34 99 0
Diclofop-methyl 1 104 97 81 91 100
Check 0 44 0 15 0 0
LSD s 15.7 14.5
. CV (%) 10.8 _ 16.4

‘A mineral oil and non-ionic surfactant blend was added to tralkoxydim treatments at 0.5% v/v. A non-
jonic surfactant was added to imazamethabenz treatments at 0.25% v/v.
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A simple method for computer mapping of weed infestations and other features in DOS or Windows, Lawrence W,
Lass, Hubert W. Carson and Robert H. Callihan. COUNTYCAD 3.0 and REGIONCAD 3.0 for DOS, Windows and
Windows 95 are simple, but useful systems for the computer mapping of geographically-distributed data. Each enables
non-cartographers to draw and display data in map form without the expense of a full Geographic Information System
(GIS) and highiy-trained support personnel.

COUNTYCAD and REGIONCAD are data sets which are used with the EasyCAD software program. Data is
added or edited as layers, much as transparencies are overlaid on an overnead projector. Positions or boundaries of
weed populations and other features are easily entered with a mouse or from global pesitioning system data.
COUNTYCAD and REGIONCAD display roads, streams, water bodies, towns, political boundaries and a latitude and
longitude grid. COUNTYCAD includes both primary and secondary names for map features.

COUNTYCAD and REGIONCAD are fully compatible with EasyCAD for Windows and EasyCAD for DOS.
EasyCAD for Windows utilizes the Windows Clipboard feature and has fuil printer support including color and FAX
capabilities. EasyCAD for Windows offers many different feature styles, lines of variable width, printable coordinates
for map features, increased selection of text fonts, new menu with zoom buttons on the side, easy alignment of grid to
map features, and comes with an improved COUNTYCAD manual. Data may be exchanged with most GIS packages.
The program runs on any IBM or compatible computer running Windows or DOS with a hard disk, mouse and printer
This low-cost mapping software allows for simple record-keeping of pest locations and management planning. (Plant
Science Division, University of Idaho, Moscow, ID, 83844-2339)
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Newly reported weed species; potential weed problems in Idaho. Timothy W. Miller, Robert H. Callihan and Sherri

L. Carson. The occurrence and distribution of weed species is a dynamic phenomenon. Weed science works within
a framework of ecological plant geography. Few programs devote resources to systematically surveying weed floras
or documenting changes in weed species distributions. The distribution of weed species in Idaho submitted from all
sources for identification by weed science diagnostic personnel, and of weed species in Idaho otherwise called to our
attention, were examined to discover recent changes in distributions. As in previous years the distribution was
categorized into three groups. No species were found to be new to the Pacific Northwest (Idaho, Oregon and
Washington) in 1995. Two species were found to be new records for Idaho in 1995. Extensions of the ranges of
several species that have been present in Idaho for several years were also recorded. Twenty species were found to
be new records for individual counties in 1995. As this diagnostic service continues to build the data base, as
extension weed identification programs increase, and as county staff and consultants gain in diagnostic ability, fewer
questions are submitted, and fewer unrecorded species are reported. This is considered to be a measure of successful
state and county extension programs. These new records document the reporting and verification of the presence of
these species, not necessarily their time of entry into the state or county. Not all are recognized weeds; some are
native to the continent, region, state or district; others are simply escaped ornamentals or crops; none are native to
the location reported. The reporting period for these data was December 1, 1994 to November 30, 1995. The
following lists cite the scientific name, Bayer code (when extant), Weed Science Society of America common name
(or common name from other references when WSSA common name is not available), family name and location(s)
of each new record. Additional data are maintained on permanent file. (Idaho Agricultural Experiment Station,
University of Idaho, Moscow, Idaho, 83844)

GROUP I:  New regional records: species not previously documented for idaho, nor currently listed in Elaof 9. Leomurus cardiaca L. (LECCA) motherwort; Lamiaceae.

the Pacidic Noghwest (new regional as well as state and county records). County: Oneida.
None reported. 10.  Mollugo verticillata L. (MOLVE) carperweed, Alzoaceae.
County: Ada.

GROUP I1:  New state records: species not previously documented for Idahe, although currently listed in Elora.al ; . ”
the Pacific Norhwest (new state as well as county records). 11, Mpyosoris scorpioides L. (MYQPA) forget 1, true; Borag
County: Shoshone,

1 Anthriscus sylvesiris (L.) Hoffman (ANRSY) chervil, wild; Apiaceae. )
Count;. uﬂh & 12, Navarrena squarrosa (Esch.) H. & A (*) skunkweed; Polemoniaceae

County: Kootenal,

r

Centourea macrocephala Puschk. (CENMC) knapweed. bighead; Asteraceae.

County: ldaho. 13 Onobrychis viciaefolia Scop. (*) sainfoin, Fabaceae,

County: Power,
GROUP 1il: New county records: species not previously reported in the county listed, although previously reporne

in onc or more counties in [daho. 14 Oxalis siricta L. (OXAST) woodsorrel, yellow; Oxalidaceae.

County: Latah.
I. Acroptilon repens (L) D.C. (CENRE) knapweed, Russian, A
County: Lewis,

15, Pencum miligceum L (PANMI) miller, wild-proso; Poaceae.
County Clearwater.
2 Adonis aestivalis L. (*) pheasant-eye; Ranunculace:-e.

County: Power 16, Polypogon monspeliensis (L,) Desf. (POHMOQ) polypogor, rabbitfoot; Poaceae.

County: Clark, Washingion.
3 Alyssum alyssoides (L) L. (AYSAL) alyssum, yellow, Brassicaceae.

County: Fremont 17.  Ranuncufus arvensis L. (RANAR) buttercup, com, Ranunculaceae

County. Latah.
4 Alyssum desertorum Stapf (AYSDE) alyssum, dwarf, Brassicaceae

County: Clark 18, Sisymbrium loeselif L. (SSYLO) musiard, tall hedge, Brassicaceae

Counry: Clark.
3. Anchusa ervensis (L.) Bieb, (LYCAR) bugloss, small, Boraginaceae.

County: Benewah 19, Sorghum halepense (L.) Pers. (SORHA) Johnsongrass, Poaceae.

County: Payene.

6. Datura jum L. (DATST) ji d; Sol 20, Spergularia rubra (L.)Presl (SPBRU) sandspurry, red; Caryophyll
County: Kootenai, Bonner. County: Gem, Ada
7 Digitaria sanguinalis (L.) Scop, (DIGSA) crabgrass, large; Poaceae. ') No Bayer Code listed in WSSA Composite List of Weeds,

County: Twin Falls.

8. Hesperis matronalis L. (HEVMA) damesrocket; Brassicaceae.
County: Twin Falls,
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1995 weed identifications for county extension and weed contral programs in Idaha. Timothy W, Miller, Robert H. Callihan and
Sherri L. Carson. The extension weed identification program at the University of Idaho provides a service to those desiring
authoritative identifications on plant specimens. The reasons people submit specimens vary from mild curiosity to a bona fide need
by a property manager 10 control a species that is unknown. The data generated in this program are useful in determining
educational needs as well as documenting changes in the Idaho weed flora. Informaton obtained in this program enable: (1)
compiling of weed species present in Idaho, (2) determining diswribution of weeds, (3) recording weed dispersal into new areas, (4)
detecting new alien species (5) recognizing the season(s) that particular weed identification problems arise, (6) identfying education
deficiencies to assist in planning programs for extension and regulatory personnel on weed identification, and (7) compiling of an
available historical data base. This report serves the important function of advising research, extension, and regulatory personnel
in Idaho, as well as other states, of weed distributions in Idaho that may significantly affect those states.

A total of 294 plants were submitted for identification or verification in the reporting period December 1, 1994 to November 30,
1995. Two hundred and eighty-four of these were from the state of Idaho, with ten submitted from other states. One hundred and
ninety-seven of these data (listed below) are from identification requests submitted 10 weed identification personnel by county
extension agents and county weed superintendents in the state of Idaho; ninety-seven were from other sources. This list indicates
species of interest that warrant development of educational material and instruction. In addition, many samples are submitted
because of unusual circumstances (novelty, growth stage, specimen condition or specimen inadequacy) that call for specialist
capabilities. Many of these are native species, some are crops, and some are ornamentals submitted by homeowners for curiosity
rather than weed concerns. (Idaho Agricultural Experiment Station, University of Idaho, Moscow, Idaho, 83844).

ldectificadan Counry Date
Acer rubrum, Aceraccac Ada November 06, 1995
Acrophilon repens, Asieraceae Lewis June 08, 1995
Adonis aesavalis, Ranunculaceas Idaho May 25, 1995
Adoars aesnvaiis, Ranunculaceae Power August 10, 1995
Agoseris grandiflora, Asicraceae ¥ Koowenai July 14, 1595
Alopecurs pratensis, Poaseas Idaho August 22, 1993
Alvssum aiyssordes, Brassicaceas Fremont June 28, 1995
Alyssum desertorum, Brazsicaceae Clask Apnl 26, 1993
Ambrosia acanthicarpa, Aswraceae Gem Qewober 23, 1993
Ambrosia aconthicarpa, Asieraceae Mirudoka August 23, 1993
{melanch Inifolia, R Ada August 02, 1995
A i1a retrorsu, B Benewah May 31, 1995
{neausa arvensts, Boragl Benewah May 31, 1995
Aninriscus sylvestris, Apiaccae Lacah May 19, 1995
Arains holpoellll pinetorum, Brassi Fremont June 01, 1995
Armica cordifolia cordijplia, Asieraceae idaho June 12, 1995
Artemisia ludoviciana, Asteraceac Ada July 14, 1995
A dovi LA Butte October 02, 1995
\sclesias speciosa, Asclepiad Lewis August 29, 1995
Asperugo procumbens, Boraginaccae Mindoka June 01, 1995
Astragelus filipes, Fabaceas Washington June 21, 1995
Atnpiex rosea, Chenopodiaceas Bingham Octaber 09, 1993
Airiplex rosea, Chenopodiaceas Lincoln Ociober 30, 1995
Azvlle mexicana, Salvinizceas Ada November 03, 1993
Brdens cernua, Asteraceae Clark July 19, 1995
Bidens frondosa, Asteraccas Bonner September 05, 1995
Brass:ca kaber, Brassicacens Keatenu August 03, 1995
Brassica napus, Brassicaceas Washington Oectober 23, 1995
Brassica rapa, Brassicaceas Jerome Seprember 25, 1995
BHromus reciorum, Poaceae Ads May 02, 1995
Bryonia alba, Cucurbitaceas Franklin August 15, 1995
Baonia alba, Cucurbitacese Fremont June 28, 1995
Bryomia aiba, Cucurbitaceas Latah July 26, 1995
Camelina microcarpa, Brassicaceae Cem July 10, 1993
Campanula rap loides, Campanul Twin Falls Apnl 28, 1995
Carduus acanthoides, Aslcraceac Lewis July 17, 1995
Carex vesicarta vesicaria, Cyperaccae Nez Percs Junc 20, 495
Casrillefa angusnfolia, Scrophulan Twan Falls June 22, 1995
Centaurea macrocephala, Asietaceae Idaho July 21, 1995
Chenopadium foli Chenopodi Idabo Sepiember 19, 1995
Chondrilla juncea, Asteraceas Bonper Seplember 25, 1995
Chondrilla juncea, Asteraceas Twia Falls June 09, 1995
Cirsium arvense, Asicraceae Lewis June 30, 1995
Clirsium arvense, Asteraccas Canbou September 25, 1995
Clarkia amoena, Onagracene Gem ¢ July 18, 1995
Cleame lutea, Cappoandaceae Twin Falls June 09, 1995
Collomia grandiflora, Polemoniaceas Latah June 27, 1995
Collomia linearis, Polemoniaceae Fremont June 28, 1995
Crambe abyssinica, Brassicaceae Hingham August 17, 1995
Crepis acuminata, Asteraceac Twin Falls June 09, 1995
Crepis occidentalls occidentalis, A Custer June 22, 1995
Crepis occidentall. dentalis, A Washington June 01, 1995
Cuseuta pentagona calycina, Convolvuaceas Gem Scptember 11, 1995
Cuscura p I . C vul Kootenu August 29, 1995
Cynsus nigricans, Fabaceas Ada November 03, 1995
Dacrylis glomeraia, Poaceac Kootenai May 17, 1995
Datura stramonium, Solanaceae Bonner September 14, 1995
Datura stramonium, Solanaceas Keootenal June 15, 1995
Davcus carota, Apiaceas Idaho August 21, 1993
Deschampsia elongata, Poaceae Kooteom September 27, 1995
Descurainia sophia, Brassi Kootenal May 30, 1995
Dnanihus laiifolius, Caryophyllaceas Twn Falls May 30, 1995
Digitarta ischaemum, Poaceac Kootenai August 21, 1995
Digiaria sanguinalis, Poaceac Twin Falls August 25, 1995
Eleocharts ovata, Cyperaceas Kootenai September 19, 1995
Epilobium glaberrimum, Onagraceae Twin Falls July 11, 1995
Eprilobium ! Onag Lewis April 28, 1995
Epilobium watsonil, Onagracese Ada May 03, 1995
Equi: arvense, Equi Bencwah May 25, 1995
Eg fl: le, Equi Bencwah May 25, 1995
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Eragrosns cifianensis, Poacese
Erigeron annuus, Asieraceae
Erwahyllum lanamm lanarum, Asteraceae
Euphorbia marginata, Euphorbiaceas
Erochorda racemoso, Rosaccae
Festuca arundinacea, Poaceas
Festuca rudra, Poaccae

Festuca rubra, Poaceac

Frasera fasngiara, Gentianaceas
Frasera fastigrara, Gentianaccae
Funaria hygromeirica, Funanaceae
Galium uparine, Rubiaceac

Geum macrophyllum, Rosaceae

Gilia aggregata aggregara, Polemoniacene
Glycyrraza lepidota, Fabaceae
Gnaphalium chifense, A

Grindelia squarosa, Asteraceas
Gypsophila elegans. Caryophyllaceae
Hesperis marronalis, Brassicaceac
fva axillaris, Astcraceas

Juncus bufonius, Juncaceas
Juniperus communis, Cupressaceas
Junigerus communis, Cupressacess
Juniperus squamata, Cupressacene
Knauria arvensis, Dipsacaceas

Lacmica pulchella, Asieraceae
Leorturus cardiaca, Lamiaceae
Leonurus cardioca, Lamiacese
Lepraium campesire, Brassicaceae

Lesquerella dentalis cusicidi, B
Ligusricum verucillarum, Apiaccas
Litkoghragma parviflors, Swifrag:
Lithophragma temella teneila, Seulragaceae
Lolium multiflorum, Poaccae
Lotium mulnflorum, Poaceae
Lolium perenne, Poaceae
Lolium perenne, Poaceae
Loltum perenne, Poaceae
Lomatium d. o p
Lamarnium foeniculaceum, Apisceas
Lonicera utahensis, Caprifoliaccac

Lunaria rediviva, Brassicaceas

Lunarig rediviva, Brassicaccae

Lygodesmia juncea, Asteraceae

Lythrum salicana, Lythraceae

Lythrum salicarta, Lytheaceae

Madia glomerara, Asteracene

Madia glomerara, Asteraceac

Madia giomerata, Astcraceae

Marrubium vulgare. Lamiaceac

Matncaria serforata, Asteraccas

Menizelia laevicauirs laevicaulis, Loasaceas
Mentzelia laevicoulis loewicaulis, Loasaceae
Menrzelia laevicoulis laevicoults, Loasaceae
Microsteris gracilis, Polemoniaceae
Moilugo verncillara, Aizoaceac

Myosotis scorpiordes, Boraginaceae
Navarrena intertexia, Polemoniacese
Navarreria intertexta, Palemonaceae
Navarreria squarrosa, Polemoniaceac
Nemophila breviflora, Hvdrophyllaceae
Denothera biennis, Onagraceac

Oenothera biennis, Onagraceae

Cenothera bieams, Onagraceas

Oenothera hookeri ormara, Onagraceae
Onobrychis viciaefolia, Fabaccac
COrnithogalum umbellarum, Liliaccac

(o) ; i

P e A
7

Oxalis siricia, Oxalidaccac
Pocnisiima myrsimites, Celastraceae

Panicum milteceum, Poaceas
P autidus, Scrophulari
P niftidus, Sc ‘_' lari

Phacelia hostata leucophyila, Hydrophyllaceae

Poa annua, Poaccac
Foa annua, Posccac
Poa compressa, Poaceae

Pof);anum glasii doug,
Folygonum douglasii douglasit, Polygonaceae

Poly

Lt 4 PEE '« FRIYE
Polypogon monspeliensis, Poaceae

Franklin
Ada
Benewah
Twin Falls
Ada

Ada

Ada
Canyon
Kootenai
Kootenai
Oneida

October 23, 1995
June 19, 1995
June 09, 1995

Seprember 14, 1995
July 12, 1995
Sepember 22, 1995
April 03, 1995

July 18, 1995

June 02, 1995

May 17, 1995

JTune 30, 1995

July 05, 1995

May 04, 1995

June 27, 1995

October 20, 1595

July 74, 1995

July 19, 1995

July 05, 1995

May 22, 1995
August 02, 1995
August 01, 1995
April 17, 1995
January 26, 1995
November 07, 1995
July 10, 1995

Iuly 06, 1995

July 21,1995

June 27, 1995

June 22, 1995

May 30, 1995

June 14, 1595

Junc 12, 1995
February 27, 1995
March 20, 1995
March 16, 1995
luly 17, 1995
Ocuober 04, 1595
June 27, 1995

June 28, 1995
April 07, 1995
September 15, 1995
April 17, 1995
Apnl 26, 1995
September 29, 1995
Mareh 03, 1995
August 31, 1995
August 10, 1995
luly 086, 1995

July 24, 1995

June 23, 1995

July 06, 1995

July 19, 1995
August L1, 1995
July 21,1995

July 05, 1995
August 17, 1995
Juby 27, 1995
October 16, 1995
July 24, 1995
September 27, 1995
June 22, 1995

May 25, 1995

July 21, 1995
August 10, 1995
uly 11, 1995
August 10, 1995
Apnl 26, 1995

June 12, 1995

June 15, 1995

Mav 25, 1995

July 13, 1995

May 04, 1995

May 04, 1995

June 09, 1995

May 05, 1995
September 28, 1995
October 04, 1995
September 12, 1995
June 01, 1995
September 28, 1995
Sepiember 25, 1995
August 08, 1995
June 23, 1995
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Polypogen monspeliensiz, Pasevac
Papuius angusnfolta, Saliceseas
Porennila argentea, Rosaceas
Powenalla norvegica, Rosacene
Prunus mohaleb, Rosacsae

Prunus iemenmgsa, Rosacess
Ranunculus tesneulams, Ranunculaceae
Ranunculus rextioulatus, Rasunculaceas
Rhinonthus sunor, Scrophulariaceae
Masmuriium officinale, Brassicacede
Rumex acetosella, Polygonacese
Rumex crispus, Polygonaceas
Sambecus cerulea, Caprifoliaceas
Sanguesorba minor, Rosaceae

Serrpus palitdus, Cyperaceas

Senecio itegerrips vaseys, Asweraeac
Senecio serra, Asteracsas

Senecia vulgarts, Astcracene

Siteng conoidea, Caryopnylineeae
Sisvmoruim ioeselif, Brassicacess
Solanum carglinense, Solanaccas
Satanuem dulcamara, Solanseas
Sorbaria arborea, Rosaceae

Sorghurm iailepense, Poasae
Sperguiana rbrea, Caryophyllaceac
Spergiaria rebra, Carvophylilaceas
Sperguiaria rubra, Caryopivilaceae
Spaceralcea munroana, Malvacoae
Taeratherust caput-medusae, Poucess
Tanaceram valgare, Asteracsae
Thiaspi arvense, Bragsicaceas
Trifolivm repens Fabhaceas

Trifoitum repens, Fabaccae

Trjolium regens, Fabaccae

Lrtica dioica, Urticaceas

Verbascuns dlawaria, Screphulariaceae
Verbena bracteata, Vecbenaceae
Vergnica americana, Scrophulariatcas

Yeronica anagallis-aguarica, Scrophulariaceae
Veromea peregrina xalupensis, Scrophulaniatsas

{

Yeronica peregring xal g

Yeronica serpyllifolic Aumifosa, Serophulariaceas

Clark
Ada
Boundary
Ada
Kootena
Canyon
Lewis
Clark
Bouoer
Twia Falls
Idaho
Fremont
Boanevile
{anyon
Payetie
Koatenal
Caribou
Twia Falls
Latah
Clark
Payetie
Kootenal
Ada
Payete
Ada

Gem
Fonwnud
Clark
Ada
Latak
Clark
Canyon
Koowna
Koownai
Butie
Leowis
Twin Falls
Koownay
Clark
Gem

Mez Perce
Tewn

Jakv 19,
August 03,
Jume 22,

June 02,
August 10,
Mareh 27,
May 04,

April 26,

June 23,

June 19,

May 04,

Tuly 10,
Naowvanber 13,
Apnl 12,

July 05,

May 04,

luly 21,
Seprember 01,
June 09,

July 19,
September 18,
Seprember 07,
Seprember 20,
August 25,
March 12,
July 26,
August 21,
July 19,

Luly 17,

uly 28,

May 30,
September 12,
March 21,
March 29,
Octobzr 02,
Scprember 18,
Sepramber 01,
July 27,

July 19,

June 19,

April 20,

June 19,

(995
1993
1995
1995
993
199§
199§
1993
1995
1995
1995
1995
1995
1993
1993
1593
1995
1993
1995
1993
1995
1995
1993
14995
1993
1995
1995
1995
1955
1995
1595
1995
1995
(995
1993
1993
1995
1995
1998
1995
1995
1995

Sixteen specimens dentified only to genus and fory specimens which were nol identified due to the condition of the plant are not

included in this list
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Turf suppression and broadleal weed control with AC 263,222 combinations, John O. Evans and R William
Mace. Research plots were established April 7, 1895 at the Logan-Cache Airport near Utah State
University, to evaluate turf suppression and broadieaf weed response using AC 263,222 at four rates with
and without dicamba. The soil type was a Parlo silt loam with 7.9 pH and an organic matter content of less
than 3%. The experimental design was a randomized complete block with three replications. 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 grasses at the site were 85%
crested wheatgrass, 10% downy brome and 5% bulbous bluegrass. The broadieaf weed population
consisted of prickly lettuce, corn gromwell and clasping pepperweed. They made up only 5 to 10% of the
plant community. Visual evaluations were completed on several dates throughout the summer for grass
response and broadieaf weed control. The grasses were evaluated for reduction in color, height, and seed
heads. Yields were taken August 21, 1985,

AC 263,222 alone did not provide weed control at any rate tested but when dicamba was added broadleaf
weed control was greater than 87 percent. Though not significant there were some interesting trends in the
results. Dicamba appeared to contribute some synergism to AC 263,222 in reducing the height, seed
heads and yield of the crested wheatgrass. There was also less color reduction in the wheatgrass in plots
containing dicamba. Increasing rates of AC 263,222 revealed a greater trend for height, seed head and
yield reduction. AC 263,222 appears to suppress forage grasses. This provides a management alternative
to mechanical mowing without causing permanent grass damage or shortening stand life. (Utah Agricultural
Experiment Station, Logan, Ut. 84322-4820)

Table. Broadleaf weed control and turf suppression with AC 263,222,

Weed control (Grass response

Treatment Rate Boadleaf Height red. Head sup. Color red, Yield
Lb/A % % kg/Ha.

AC 263,222° 0.094 0 38 65 7 1681
AC 263,222 0.125 0 49 78 22 1409
AC 263,222" 0.156 0 52 70 28 615
AC 263,222 0.188 0 58 83 30 786
AC 263,222" + dicamba 0.094+ 38 91 41 84 7 828
AC 263,222 + dicamba 0.125+.38 90 58 85 12 623
AC 263,222" + dicamba 0.156+.38 95 52 90 13 506
AC 263,222 + dicamba 0.188+.38 93 61 g2 10 749
AC 263,222% 0.156+.38 91 57 91 g 702
AC 263,222% + dicamba 0.156+.38 87 56 88 13 828
Untreated 0 0 G 19.7 2843
LSD o 4.3 5.8 9.7 17 764

1

2Sun-‘st Il added at .75 qUA

nen-onic surfactant added at 5 % viv

117



Comparison c¢f imazapyr 2nd glyphosate for saltcedar control. Keith W. Duncan. Saltcedar is an
intreduced phreatophvte which dominates millions of acres of riparian areas throughout the western
United States. Saltcedar is an aggressive competitor and cften grows in near monoculture stands.

Previous research at New Mexico State University has shown that saltcedar may be controlled with
ground applications of imazapyr applied alone or in cembination with glyphosate. klso, ore
previous trial suggested that saltcedar could be controlled with aerial applicaticns ¢f imazapyr.
Much of the saltcedar in the Pecos River Valley of eastern New Mexico is inaccessikle to ground
based application of herbicides. Therefore, trizls were established in September, 19%2 and in
August, 1993 and 1994 to evaluate the efficiency of aerial applications of imazapyr and/o:
glyphosate for control of saltcedar.

In the 1992 trial, herbicides were applied with a helicopter in a total volume of 7 gpa with 0.25%
v/v surfactant. Swath width was 30 ft. 1In the 1%93 and 1994 trials, herbicides were applied with
a fixed-wing aircraft. Total sprav solution was 7 gpa or 3 gpa with 0.25% v/v surfactant and 0.25%
v/v Nalcotrel. Swath width was 45 f£t.

Table. Saltcedar mortality 34, 23 or 12 months after helicopter or fixed-wing application of
imazapyr and/or glyphosate near Artesia, New Mexico.

Treatment Rate Mortelity Mortality Mortality
Helicopter Fixed-wing Fixed-wing
1882 1983 1994
==1lb/a--

imazapyr + 0.5 + 3.0 70

glyphosate

imazapyr + 0.5 + 0.715 72

glyrhosate

imazapyr + 0.5 + 0.5 61

glyphosate

imazapyr 1.0 a0

imazapyr + 0.5 + 0.5 80 99

glyphosate

imazapyr + 0.375 + (.375 65 92

glyphosate

imazapyr + 0.375 + 0.5 66 79

glyphosate

imazapyr + 0.25 + 0.5 37 86

glyphosate

imazapvr 0.75 72 80

imazapyr + 0.5 + 0.5 69 54

glyphosate®

imazapyr! 0.75 80 64
'3 gpa total solution

Treatments applied by helicopter in 1992 resulted in fair contreol of saltcedar 34 months after
application. &application streaks were evident throughout the 1992 plots and evaluations were
made only in the sprayved portions of each plot. 1In the fixed-wing applications of saltcedar
mortality tended to be higher where imazapyr was applied at 0.5 lb/a or greater. Saltcedar
mortality was generally higher in treatments where the herbicides were applied in 7 gpa total
volume as compared to 3 gpa total volume.

Mortality was determined by stem counts in July, 1995. Additionzl mortalityv stem counts will

be conducted in summer, 1996 (Cooperative Extension Service, New Mexico State University,
Artesia, New Mexico 88210).

118



PROJECT 6

BASIC SCIENCES, ECOLOGY, BIOLOGY, PHYSIOLOGY,

GENETICS, AND CHEMISTRY

Chairperson: Pat Fuerst
Washington State University
PulIman, WA

119



PROJECT 7

ALTERNATIVE METHODS OF WEED CONTROL

Chairperson: Kossim Al Khatip
Washington State University
Mt. Vernon, WA

120




Effect of soil solarization, metham, and metham plus solarization on weed seed survival and diseases of cherry
rootstocks. R. Ed Peachey, Larry W. Moore, Aida Raio, Jack Pinkerton, and Marilyn Canfield. The effect of weed seed
survival in response to soil solarization and soil incorporated metham was determined in an interdisciplinary experiment
on disease incidence and severity during the early establishment phase of cherries. Field experiments were conducted at
the OSU Botany and Plant Pathology Experimental Farm near Corvallis, OR at three sites with two different soil types
and 4 replications for each treatment. Plots were mechanically rototilled to a fine texture and irrigated to field capacity.
Twenty four hours later, the soil was inoculated with a suspension of A. tumefaciens and annual bluegrass seeds. The
soil was irrigated to field capacity and a 1 mm plastic tarp was placed over the plots. Soil was covered with plastic tarp
from July 15 until September 30. In the metham plots, the soil was rototilled to 15 cm within 10 minutes of applying
metham, and the plots rolled with a water-filled lawn roller to seal the surface. In September of 1994, one soil core 5 cm
in diameter by 15 cm deep was taken from each plot. The core was cut in segments of 0-2.5, 2.5-5, 5-10, 10-15 cm,
bagged separately and air dried. Two hundred grams of soil from each sample was pulverized and placed on top of
greenhouse soil in 10 by 10 by 10 cm pots. Annual bluegrass emergence in the field was evaluated on December 15.

Soil solarization reduced annual bluegrass seed survival by 89 percent in the top layer of soil and by approximately
50 percent up to the 5-10 cm depth. In the solarization plus metham study the trends were similar. Annual bluegrass
germination was eliminated from the top one inch of soil by solarization. Metham at the high rate (100 gpa) totally
controlled weeds at the lower levels but a few survived near the surface, possibly due to metham volatility losses even
though the soil was sealed mechanically after application. The low rate of metham (25 gpa) plus solarization
significantly improved weed control at all soil depths compared to metham without solarization, although some of the
effect was probably due to tarping rather than solarization alone. Seil temperatures at the 5 cm depth averaged as high
as 40 C in the sandy loam soil.

Populations of A.tumefaciens declined from 10° colony forming units per gram of soil to undetectable levels in
solarized silty loam soil. The number of A.tumefaciens strains in silty clay soil declined but was still detectable after
8 weeks in solarized soil. In both greenhouse and field studies, none of the cherry trees planted into solarized soil
formed tumors. In unsolarized soil in the greenhouse and in field plots, tumor incidence on cherry trees was 13 and
2 percent respectively. (Horticulture Dept., Oregon State University, Corvallis, OR 97331).

Table 1. Number of weed seedlings emerged from solarized and unsolarized soil in controlled environment
germination study.

Annual bluegrass Total weeds
Soil depth Solanzed Check Solarized Check

-cm-

0-2.5 0.1 1.1 0.5 82
2.5-5.0 0.3 1.7 0.9 7.3
5.0-10 09 1.5 3.3 7.3

10.0-15.0 1.5 0.8 5.4 6.5

Table 2. Effect of metham and soil solarization on annual bluegrass seed survival at four depths, and field emergence
of annual bluegrass two months after removing plastic tarp.

Soil depth Annual bluegrass seedling emergence from 200 g of collected soil
Check Solarized Solar+metham Metham Metham
(cm) (25 gal/ac) (25 gal/ac) (100 gal/ac)
0-2.5 4.5 0 0 12 1.0
2.5-5.0 5.6 2.0 0 0.6 0
5.0-10 5.3 8.0 0 03 0
10.0-15.0 6.0 113 0.3 0 0
. Annual bluegrass emergence in field plots (no./m?)
Field plots 827 17 0 248 116
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Gypsophila elegans M. Bicb. (Baby's breath, cushion) ........ . ... ... ... ... ... .. ... ... ...... 113
Helianthus attiuus L. (SUBIOWER COMMONY c.. v vamny swn smans s sasin s i% s Geaies save 6 ik b 59
Hesperis matronalis L. (Damesrocket) .. ... . 112,113
Hordeum vulgare L. (barley, volunteer spring) . ............................. RN YD IR 69
Ivasasillarts Pursh {Surapweed, PoVeil) soomn son svmms o vpoms soun wairee »am s 20 Boess ©9% 48 575 3 113
Juncus bufonius L. (Rush, toad) .. ... . . 113
Juniperus communis L. (Juniper, COMIMON) . .. ...ttt it 113
Junipenis squaniata Lamb. (JUIIPEE) .:uwcsn commams suomumos smmammes amas ma s Sbmms e § 113
Knautia arvensis (L.) T. Coult (Bluebutlons) .. .. ... .. .. e 113
Kochia scoparia (L.) Schrad. (kochia) . .................... 33,38,39,40,41,42,56,58,62,63,79,87,93,95
Lactuca puchella (Pursh) DIC. (Lettuce, BIUB) . i woivin svaivases vunviven smss ovs v mas sl i s 113
Lactuca serriola L. (Lettuce, prickly ) ... ... .. . 20,78,100,106,117
Lamium amplexicaule L. (henbit) ... ... ... ... . 67,68,78,97,98,100
LenseulindfisMedic. (Ientil; VOIINEEE) . couivn win vosin aun vwan S0n svsiis 9w o5 WEWEE Swaiey e 4 103
Leonurus cardiaca L. (Mothenwort) . ... ... . 112,113
Liepidiumcampestie (L) R. B, (FeppenWeed Beld) umn wom vasma samams s amwms swevsens moase s s 113
Lepidium pérfoliatum L, (Peppersveéd, elosping ) ww. cun sowin sin cuins sas vt 50 o st anne s 117
Lesquerella occidentalis cusickii (Jones) Hitche. (Bladderpod, western) . ... ...... ... ... ... .. .. 113
Ligusticum verticillatum (Geyer) Coult. & Rose (Lovage, verticillate-umbel) ...................... 113
Linaria vulgaris Mill. (Toadflax, yellow ) ... .. i e 14
Lithophragma parviflora (Hook.) Nutt. (Fringecup, smallflowered) ...... .. ... ... ................ 113
Lithophragma tenella tenella Nutt. (Fringecup,slender) ... ............ ... ............ e 113
Lithospermum arvense L. (Gromwell, COMY i vvvin sin vioss nve s i s5s s sime vl svmsivien s s 117
Lolium multiflorum Lam. (Ryegrass, Italian) ... . ... ... . . ... . . i 103,105,109
Lolium peréting L. (Ryesrass, petentilal) .. cosvmens sas vwman o saemn whm s o5 svemis wie me s 505 113
Lomatium dissectum dissectum (Nutt.) Math. & Const. (Lomatium, fern-leaved) ... .. ... ... ... ..., 113
Lomatium foeniculaceum (Nutt.) Coult. & Rose (Parsley, desert) ............ooiiiiiiiiiireenn... 113
Lonicera utahensis Wats. (Honeysuckle, Utal) ... ovvvn iv sommn svn sonvn s e des wvans s sves 113
Lunaria rediviva L. (MOOnWOIL) . .. ..o e e e e e 113
Lygodesmia juncea (Pursh) D. Don (Skeletonsveetl) ... . avw i v vvn s o s siaise o v weas 113
Lythrum salicaria L. (Loosestrife, purple) . ...vu vt iiui i iinsin s ine s seaeseiinesisiives 113
Madia glomerata Hook. (Tanveed, cluster) . ... ... . ... e 113
Malva neglecta Wallr. (mallow, COMMON). & voin vt sivns wv wviems o swviens samaes svs vods foe woves 20
Malva parviflora L. (mallow, IUE) . . .. o 25
Marrubium vulgare L. (Horehound. white) . ... ... .. . ... ... .. . . 113
Matricaria matricarioides (Less.) C.L. Porter (pineapple-weed) .. ......... .. ... ... .............. 99
Matricaria perforata Merat (Chamomile) .. ... ... .. ... 113
Melilotus officianalis (L.)Lam. (sweetclover, yellow) . ...ttt i, 16
Mentzelia laevicaulis laevicaulis (Douglas) T. & G. (Blazing star) . ... ... ........................ 113
Microsteris gracilis (Hook.) Greene (Microsteris, pink) .. .. ... ... . 113
Mollugo verticillata L. (CarpetweBd) .- cvucunnn wneswmmn wns s samim e e s v say £ 112,113
Myosotis scorpioides L. (Forget-me-not, true) ... .........ooiiuuriiee e 112,113
Nasturtium officinale R. Br. (Watercress) . ...ttt e 113
Navarretia intertexta (Benth.) Hook. (Navarrctia, needleleal) ... ... .. ... ... .. .. ... 113
Navarretia squarrosa (Esch.) H. & A. (Skunkweed) . ... ... .. 112,113
Nemophila breviflora Gray (Nemophila, Great Basin) .. ........... ... ... i, 113
Oenothera biennis L. (Eveningprimrose, COMMON) . ... ...t 113



Oenothera hookeri ornata (Nels.) Munz. (Eveningprimrose, Hooker's) . ... ....................... 113
Onobrychis viciaefolia Scop. (Sainfoin) .. ... ... . 112,113
Ornithogalum umbellatum L. (Star-of-bethlehem) .. ....... ... ... .. ... ... . ... ... ........... 113
Osmorhiza occidentalis (Nutt.) Torr. (Sweet cicely, western) . ... i 113
Oxalis stricta L. (Woodsorrel, vellow) .. ... 112,113
Oxytropis sericea Nutl, ex T.& G. (Crazyweed, silky ) ... .. oo 2
Pachistima myrsinites (Pursch) Raf. (Box, mountain) ... .. ... ... ... ... .. ... ... ... .. 113
Panicum miliaceum L. (Millet, wild-proso) . ... .. ... . . 112,113
Penstemon nitidus Dougl. (Penstemon, shining) . .. .. .. ... ... .. e 113
Phacelia hastata leucophylla (Torr.) Crong. (Phacelia, whiteleaf) ........... ... ... ... ... ........ 113
Phalaris minor Retz, (canarygrass, Htleseed) . . .oiv vns vicsmmns sie mivms spwiis v sasas sive 5dses st 32
Physalis Wrightii Gray (groundcherry, Wright) .. ... .. . 16
Podvnaia L. (BlOcerass Amital] sxemens non wormes sm 5o v s sy a0 00580 5 SR 208 s 113,121
Poa compressa L. (Bluegrass, Canada) ... ... ... 113
Poa trivialis L. (bluestem, roughstalk) . ... ... .. e 65
Polyientimavieiilars L. (Khobweed, proStiile) o sen swues s moven o s s (e Dy B 60
Polygonum coccineum Mubl. ex. Willd. (Smartweed, swamp) ............ ... ... .. ... ........ 113
Polygonum convolulus L. (buckwheat, wild) ......... .. ... ... . ... .. 79,89,103,106
Polygonum cuspidatum Sieb. & Zuce. (Knotweed. Japanese) ... ... .. .. ... ... i 113
Polygonum douglasii douglasii Green (Knotweed, Douglas) .. ... ...... ... ................... 113
Polygonum erectum L. (knotweed, €rect) . ... oot 106
Polygonum oleracea L. (purslane, common) ... . ... ... i 19,77
Polygonum persicaria L. (Ladysthumb) ... ... . .. . .. 105,113
Polypogon monspeliensis (L.) Desf. (Polypogpon, rabbﬂfoot) .............................. 112,113
Populus angustifolia James (Cottonwood, narrowleaf) . ..... ... ... .. ... . .. iiiiiiiii... 113
Portulaca oleracea L. (purslane, common) .. ........ ... . . . i 19,77
Potentilla arperten L. (CINGUBTOIL SIVEIV) «uv o v vnn i wnm vwmie s sromiss s i oo s s 113
Fetentilla porvesica L. (Cinqustoil, souglt]) . « v o o cnvinins ovans oo sife sioii B vos simss ses o 113
Prunus mahaleb L. (Cherry, mahaleb) ... ... ... .. . . 112,113
Prunus tomentosa Thunb. (Cherry, nanking) ........ .. ... ... ... bt WADIR AT S GHS $ e o 113
Ranunculus arvensis L. (Butlercup, COrn) . ... . . 112
Ranunculus testiculatios Crantz (Butteroup, BUE) .. cowwc van wimms s vim s sas s v s s o 112
Rhinanthus minor L. (Yellow=rattle) . . ... ..o e e e et 113
Rumex acetosella L. (Sorrel, red) .. ..o 113
Riiitie Srispiis L. (DRI BURLY) s s samrvmins sias s ss smsn oas sveass foh awias S ms 5 55,113
Sambucus cetulea Raf, (Elderberty, BIUBY . ., cii vin vvvivi soe vomins sws mamiie s sdaiis vas s srs sabs 113
Sanguisorba minor Scop. (Burnet, small) . ... ... . . 113
Scirpus pallidus (Brittt.) Fern (Bulrush, pale) .............. .. ... R Te—— s e e 113
Senecio integerrimus vaseyi (Greenm.) Crong. (Groundsel, western) . ............................ 113
Senecio riddellii Torr. & Gray (Groundsel, Riddell ) .. ... .. ... .. . .. .. . ... . . ... ..., 3
Senieciogerra Hook: (Buttenwvedd, Ball) cusin vim vnmn s sonssms sias o S0ai 1o SESWY Bea s 113
Senecio vulgaris L. (Groundsel, common) ... ... ... . e 17,2021,113
Setanagencnlati(Lam) Beatin (Toxtatl, BRGHGOE) o cow avmama smeain ma oo B v s SR6ES 71
Setarig viridis (L.) Beauy, (Fox1ail, T8AY . . v v vwiy tws svstinons sos o s sssse nes somos s 72,74,75,84
Silene conoidea L. (Catchlly, CONE) . .. oottt e e 113
SisymbriiiialtissietunL. USTEL THRbLED wamnm v s swn omms o coh SoeRma B 11,38
Sissmbrnm 1130 Lo (rOcReE, LONAONY ... ..o roorsnisnss sms somoms b nasins wie bammss s s b mhrs 32
Sisymbrium loeselii L. (Mustard, tall hedge) ... ... 112,113
Solanipt caralingnse L. (HOSEROIR) o vun vvwsnees sewmnwn fis apivies Scaisst Sees S CERNEE 113
Solanum dulcamara L. (Nightshade, bittersweet) ... . ... 113



Solanum nigrum L. (nightshade, blacky ... .. .. .. .. ... 23,24,30,50,51,52,74,75 80
Solanum sarrachoides Sendtner (nightshade, hairy) ... . ... .. 212439404142 49 56,58,60,62,77.84
Solanum triflorum Nutt. (nighishade, cutleal) ... . 90
Solanum tuberosum L. (potato, voluntecr) ... ... 22
Sonchus oleraceus L. (sowthistle, annual) . ..., 56,58,59.,62 63
Sorbaria arborea Schneid. (Spirea, false) ... 113
Sorghum halepense (L.) Pers. (Johnsongrass) . ..... ... ... .. ... ... . ... ... ... 112,113
Spergularia rubra (L) J. & C. Presl. (Sandspurry, red) ... o . 112,113
Sphaeralcea munroana (Dougl.) Spach (Globemallow, Monroe'sy ... ... ... . .. . L. 113
Taeniatherum caput-medusae (L) Nevski (Medusahead) ... ... .. ... ... ... .. . ... ... .. .. 13
Tanacetum vulgare L. (Tansy, common) . ... .. ... . 113
Thiaspi arvense L. (Pennyceress, fieldy .. ... .. ... ... ... ... .. 67,68,76,78,88.90,96,97,98,99,105,106,113
Trifolium pratense L. (clover, red) ... . e 106
Trifolium repens L. (Clover, white) .. . o o 113
Triticum aestivum L. {wheat, volunteer) . . ... e 49
Urtica dioica L. (Nettle, stinging) . ... . e 113
Verbascum blattaria L. (Mullein, moth) . ... 113
Verbena bracteata Lag. & Rodr. (Vervain, prostrate) ... .. .. 113
Veronica americana Schwin (Speedwell, American) .. ... ... .. 113
Veronica anagallis-aquatica L. (Speedwell, watery ... .. ... . 113
Veronica peregrina xatapensis (H.B.K.) Penncll (Speedwell, western purslane) ... .......... ... .. 113
Veronica serpyliifolia humifosa (Dickson) Vahl (Specdwell, thyme-leaved) .. .. ... ... ... ... . ... 113

128



HERBACEOUS WEED INDEX

(alphabetically by common name)
Page/Pages

Agoseris, large-flowered (Agoseris grandiflora (Nutt.) Greene ... ....... ... ... ...coviieeiii.. 113
Alyssum, dwarf (Alyssum dedsertorium Stapf) ... ... . 112,113
Alyssum, yellow (Alyssum alyssoides (L) L. . oonvivnncon i i v s i s v 112,113
Arnica, heart-leaved (Arnica cordifolia cordifolia Hook) ... ... ... .. . .. . . . .. . .. 113
Avens, large-leaved (Geum macrophyllum Willd.) .. ... ... 113
Baby's breath, cushion (Gypsophilaelegans M. Bieb.) ... .. ... ... ... .. ... .. 113
Barley, volunteer spring (Hordeum vulgare L.) ... ... ... . . . ... . 69
Bamyardgrass (Echinochloa crus-galli (L) Beauv.) . .. .. ... ... . i, 2324747577
Bedstraw, catchweed (Galium aparine L)) ... .. ... ... ... ... ... ..... 11,78,96,97,98,102,106,113
Beeplant, yellow (Cleome lutea Hook.) . ... ... 113
Beggarticks, nodding (Bidenscernua L) .. ... .. 113
Bepearticks, devil's (Bidens frondosa L) < cavon s sonan con oss wis simvas o i sun s i e 113
Bellflower, creeping (Campanula rapunculoides L.) . ... ... . ... o 113
Bladderpod, western (Lesquerella occidentalis cusickii (Jones) Hitche, .. ... ... ... ... ... ... ... 113
Blazing star (Mentzelia laevicaulis lacvicaulis (Douglas) T. & G) . ... ... ... ... .. .. il 113
Bluebuttons (Knautia arvensis (L.) T. Coult)) ... .. . 113
Bluegrass, annual (Poaannua L) ... .. 113,121
Bliigerass. /Canada (PonCompressi ] vuone m sum vvenn Saa 5 ao 5o e aions wheil 5o sre i 113
Bluegrass, roughstalk (Poa trivialis L.) ... .. 65
Box, mountain (Pachistima myrsinites (Pursh) Raf)) . ... . 113
Brome, downy (Bromus tectorum L) ... ... e 11,64,78,104,113
Broom (Cytisus nigricans L.) ... ... .. e 113
Bryony., Whits (BEyORIE AN L)) s s s s maams sars cmmcmpnm oot astingg S S5 e T S 113
Buckwheat, wild (Polvgonum convolvulus L) .. ... ..o 79,89,105,106
Bugloss, small (Anchusa arvensis (L) Bieb.) . ... ... .. .. 112,113
Bultuish; pale (Scivpus pallidis (BEtE.) FEIML) ... o v v wons swssasnn v e i o s 113
Burnet, small (Sanguisorba minor Scop.) . ... ... 113
Bursage, annual (Ambrosia acanthicarpaHook.) ......... .. ... i 113
Buttercup, bur (Ranunculus testiculatus Crantz) . ... ... .. e 113
Buttercup, corn (Ranunculus arvensis L.) ... .. ... 112
Butterivead: fall (Seitedio S8 HEOKY coven vus mwems nes cmm e s oo omimess i W5 w5 113
Cacpetiveed (MiollugoverlitiliB L) « i ves s s oss o S0mes i momms RS Fafhs LStd Ems Rihs 112,113
Carrot, wild (Daucus carota L) . . ... 113
Catehtly. cofie (S1lene CONoIASa Lu) muuas v v svims drarvaions v v med v et Subiy as Fems 113
Catchweed (Asperugo procumbens L.) .. ... ... . e 113
Chamomile{Matricatin perkorata MELAD) o swmrmesiwms smmsmamme v sa-ssme dEams ©5b HUEms Ses SEms £ 113
Chamomile, mayweed (Anthemiscotula L) ................ 47.68,76,78,87,88.,96,97,98,99,100,105,106
Cherry, nanking (Prunus tomentosa Thunb.) .. ... .. . .. . . . . . . 113
Cherry, mahalel (PGS aRALEE L) v cnr smmna vwn mummmioms ws s vasim s G iy SRS 1 113
Chervil, wild (Anthriscus sylvestris (L.) Hoffman) ... ... ... ... ... .. ... .. . . .. . ... . ..... 112,113
Cinquefoil, rough (Potentilla norvegica L.) . . ... .o 113
Cinquefoil, silvery (Potentilla argenten L] oo v v v cnaien sos ihiens vie i s s i v 113
Clover, el L THTOHUBIDIAENSEEL) . ovn srie o 85 508 sa@as bt bbbt Sad bd@nd bt bi®hid babbpibd bas 106
Clover, white (Trifolium repens L.) .. .. .. 113
Collomia, large-flowered (Collomia grandiflora Dougl.) .. ... . ... 113
Collomia, narrow-leaf (Collomia linearis NUtt.) . . ... . e e e 113



Cotton-batting plant (Gnaphalium chilense Spreng.) ........ ................................. 113

Cottonwood, narrowleaf (Populus angustifolia James) .. ... ... .. ... ... ... . ... 113
Crabgrass, smooth (Digitaria ischacmum SchrebexMuhl) .. .. ... ... ... ... ... .. 24,113
Crabgrass. large (Digitaria sanguinalis (L.) Scop.) ... ... ... ... . ... . ... .. 112:113
Crambe (Crambe abysSINICA) ... ..o 113
Crazyweed, silky (Oxytropis sericed Nt ex T.& G:) o v canns van vsime s0n taes swv i sim sveida 254 4 2
Damesrocket (Hesperis matronalis L) .. ... .. 112,113
Dock, curly (Rumex crispus L.) . ..o o 35,113
Dodder, Icspedeza (Cuscuta pentagona Engelm.) ... ... .. .. .. . .. ... 113
Dogfennel (Eupatorium capillifolium (Lam.) Small ... .. ... ... ... L 17
Elderberry; blug{Sambucus-cenilea Bal) ..cu vow vnmwn pos wowes vas swss s sme s s s e o 113
Eveningprimrose, common {Oenothera biennis L) vvi con vavian vom s sidn sin svsns o sivs 55 553 o 113
Eveningprimrose, Hooker's (Oenothera hookert ornata (Nels)Munz)) .. ... ... ... ... ... ..... 113
Falseflax, smallseeded (Camelina microcarpa Andrz.ex. D.C.) ...... ... ... ... ... ... ... ........ 113
Farewell-to-spring (Clarkia amoena (Lehm.) Nelson & JF. Macbr.) ......... ... ... ... ......... 113
Fescue, red (Festucarubra L)) .. ... o e . 113
Festue, tall (Festiica arimdinacti SSRIEh.)) o won s sumemimnss summm s waaiss mim Gosas s 5w 113
Eiddleneck:.(AMSHCIASEL) o2 svaes tumvaesy i ses ars Svany Jaeis S5y Saesn da s Svane s v 11
Filaree, redstem (Erodium cicutarium (L) L'Her. ex. Ait) ... .. 25,60
Fleabine; anmual (Erigeronannuus (L) PEES) savisinin vavvivion sveni sws scovis son i 69a we e &% 113
Flixweed (Descurainia sop;hia (L.) Webb. ex. Prantl) ... ... ... . .. ... .. .. . ... ... ........ 20,113
Forget-me-not, true (Myosotis scorpioides L.) . ... ..o 112,113
Foxtail, green (Setaniaviridis (L.) BEAUV.) ..o vun v sos s on mws s s s s e s i 1 72,74.75,84
Poxtail, meadow (Alopercurus prateénsis Lu) .. cov s s soiv s cis ¥5ar dvn winesin cie ol sda kel dais o 113
Frasera, clustered (Frasera fastigiata (Pursh) Heller) . ... ... . .. ... . . . .. . . .. .. . . . ... ... 113
Fringecup, smallflowered (Lithophragma parviflora (Hook ) Nutt.) ........ ... . ... ... ......... 113
Fringecup, slender (Lithophragma tenella Nutt.) ...... ... . ... ... . . . . .. 113
Galin, searter (Gl apprerata (RUrShY SHYEHE.) sws cus smvmn amn wmumes s smonmin B CATH HERuE his o 113
Globemallow, Monroe's (Sphaeralcea munroana (Dougl.) Spach) .. ....... ... ... ... ....... ... ... 113
Goatgrass, jointed (Aegilops cylindrica Host) . ... ... ... ... . . . . .. . .. . e 107
Goosefoot, lealy (Chenopodium foliosum (Moench) Asch.) .. ... ... ... .. . . . 113
Goosefoot, nettleleaf (Chenopodiummurale L) . .. oo i e i ias 55
Gromuvell, comn (Lithospermum arvense L.) ... ... ... i 117
Groundcherry, Wright (Physalis Wrightii Gray) . .. .....ooiiiiiiiii i it i iviineeens 16
Groundsel, common (Senecio vulgaris L) ... ... ... 17,20,21,113
Groundsel, western (Senecio integerrimus vaseyi (Greenm.) Crong.) .. ... i 113
Groundsel, Riddell (Senecio riddellii Torr. & Gray) : . cuvw cvn wwwiy vis winis s smn s s sann s viaih vis i 3
Gumyweed, curlycup (Grindeha squarosa (Pursh) Danal) . ....... . ... ... ... ... ... ... ....... 113
Hairgrass, slender (Deschampsia elongata (Hook ) Munro) . .. ....... ... ... i, 113
Hawksbeard, western (Crepis occidentalis occidentalis Nutt.) .. .. ... ... . . ... ... .. ... ... ..... 113
Hawksbeard, long-leaved (Crepis acumimata NUtl) .. .. .. . . e 113
Henbit (Lamiim amplexicatle L.) .vs suens s s o s simisson i s S s 67,68,78,97,98,100
Honeysuckle, Utah (Lonicera utahensis Wats.) ... ... e 113
Horehound, white (Marrubium vulgare L) ... ... ..o 113
Hothisenettle (Solanim ClroNBSHASE L)) convnvonm cmwmmmsn sowem onw s o apese B9 @8 298 DaEms o 113
Horsctail, field (Equisetum arvense L.) . . ... ... ot 113
Horsetol, awvater (Bquisetum Juviatile Le) cos con voremm von suseus e simas via wu st s v s v i 113
Jimsonweed (Datura stamonium L) ... oo 112,113
Johnsongrass (Sorghum halepense (L.) Pers.) .. ... ... ... 112,113
Junipér, commion (JunipeniS COMMUNIS L) « cowevams sun vuwsn 000 v svs oreps ovs S Svei sas e 113




Juniper (Juniperus squamata Lamb.) ... ... 113

Knapweed. bighead (Centaurea macrocephala Puschk.) ... .. ... ... ... .. ... .. ... ... ... 112,113
Knapweed, diffiise (Centanrea diffuSa Lan) . vos cownn ame smmns ame svemd was s s e ses Ve v 4
Knapweed, Russian (Acroptilon repens (L) D.C.) .. ..vuiiionne it romn vnennanesmnnssns 112,113
Knotroot, setaria (Setaria geniculata (Lam.) Beauv.) . ... . ... .. 71
Knotweed. Douglas (Polygonum douglasii douglasii Green) ........... ... ... . ... ... .......... 113
Knotweed, erect (Polygonum crectum L.) . . . ... 106
Knotweed, Japanese (Polygonum cuspidatum Sieb. & Zucc.) . ... 113
Knotweed, prostrate (Polygonum aviculare L.) ... ... ... 60
Kochia (Kochia scoparia (L.) Schrad)) .................... 33,38,39,40,41,42,56,58,62,63,79,87,93,95
Ladysthumb (Polygonum persicaria L.) . ... ... . e 105,113
Lambsquarters, common (Chenopodium albumL.) .......... 18,19,26,33,37,39,40,41.42.46,47,56,58,59

60,62,63,76,78,79,84,85,88,89,96,97
Lentil, volunteer (Lens culinaris Medic.) .. ... ... . 103
Lettuée, blie (Lactuca pulchella (Pursh) DiC. i v con smmanes sas vimren wa viveisn dae 00 o o o3 113
Lettuce, prickly (Lactuca scrriola L) ... .. ... 20,78,100,106,117
Licorice, wild (Glycyrrhiza lepidota (Nutt.) Pursh.) .. ... oo . 113
Littleseed, canarvgrass (Phalatis minor REEZ) v cuviv vin vnins son smmins v smmie ram o e ev e fes 32
Lomatium, fern-leaved (Lomatium dissectum (Nutt.) Math. & Const.) . ........ ... ... ... ... ... .. 113
Loosestrife, purple (Lythrum salicaria L.) ... ... o e 113
Lovage, verticillate-umbel (Ligusticum verticillatum (Geyer)Coult.&Rose) .. ........ ... ... ....... 113
Mallow, common (Malva neglecta Wallr.) ... ... ........ PP 20
Mallow, little (Malva parviflora L) ... o 25
Maple: redi{Acet b L) vn o von s vas moraes a5 s e Deied s S i Ga S0 s o 113
Medusahead (Taeniatherum caput-medusac (L) Nevski) . ........ . ... .. . .. .. 113
Microsteris, pink (Microsteris gracilis (Hook.)) Greene) .. ...t i 113
Milkvetch, basalt (Astragalus filipes TOrr) ci vivivsvn vus wvvin o daaiss sis ewsiiss sfreid ealh douid o 113
Milkweed, showy (Asclepias speciosa TOIT.) ... ..o 113
Milket: wild-prose (Panicum sailiageuiin L) oo cevmeems van v wom vsonn s vwmnn e o9 0w 112,113
pMoonwort (LARBANTEEEVIVA i) o icon ois s oo sombiimeit 1ed Lma 1ed madiie T8 8 Es Bhebs s 113
Moss, twisted cord (Funaria hygrometrica Hedw.) . ... ... . ... . . . 113
Mothervort (Léohins Catdigta L] connx s momes vun vammins aresm oo somowdnn noEs RS 80 112,113
Mullein, moth (Verbascum blattaria L.) . .. ... e e e e 113
Mustard, birdsrape (Brassicarapa L.) . ... o 113
Mustard, black (Brassica nigra (L) W.J.D. Koch) .. ... ... . e 49
Mustard, blue (Chorispora tenella Pallas (DC)) .. ... ... o 20
Mustard, tall hedge (Sisymbriumloeselit L)) ... ... ... i 112,113
Mustard, tumble (Sisymbrium altissimum L) .. . .. 11,38
Mustard, wild (Brassica kaber (DC.)L.C. Wheeler) ... ... ... .. . . 106,113
Navarretia, needleleal (Navarretia intertexta (Benth.) Hook) . .. ........... . o i 113
Nemophila, Great Basin (Nemophila breviflora Gray) ... .. ... ... . . i 113
Nettle, stinging (Urtica dioica L) .. .. oo e 113
Nightshade, bittersweet (Solanumdulcamara L) . ...... ... ... ... .. . ..o 113
Nightshade, black (Solanum nigrum L) . ... ... .. ... ... ... ... .. ........ 23,24 .30,50,51,52,74,75,80
Nightshade; cutleaf (Solanumy taBomm NULE) . oo vosis con vmsvm i visas st vaman s v s shve s 90
Nightshade, hairy (Solanum sarrachoides Sendtner) . .. .. ... ... .. 21,24394041,4249,56,58,60,62,77 84
Nutsedge, purple (Cyperus rotundus L.) . .. oo e 31
Nutsedge, vellow (Cyperusestulotifis L) o cou san vvvan v s smn toims 10ian s ss se0es con vasim s 19
Oat,wild (Avenafatua L) . . ... ... .. ... . ... 32.36,37,44,48,67,68,69,78,96.100,105,109
Orach, red (Atriplex rosea L) L .. 113


http:000000.00

Orchardgrass (Dactylis glomerata L) ..o oos coves si vonsi 035 veoiia nya 20858 00 068 Sis V8 0 ms vins s 113

Paintbrush, northwest (Castillaja angustifolia (Nutt.) G. Don) ... ... .. .. .. .. .. ... .. . ...... 1173
Parsley, desert (Lomatium foeniculaceum (Nutt.) Coult. & Rose) . .................ooiiiiiiii... 113
Pcarlbush, common (ExochordaracemosaRehd.) . ... ... ... . . .. 113
Pennycress, ficld (Thlaspiarvense L) . .................... (67,68,76,78,88,90,96,97,98,99,105,106,113
Penstemon, shining (Penstemon nitidus Dougl.) .. ..o 113
Peppenweed, clasping (Lepidium perfoliatum L) .. ... oo 117
Pepperweed, field (Lepidium campestre (L)R. Br.) ... 113
Phacelia, whiteleaf (Phacelia hastata leucophylla (Torr.) Crong.) ... .. .. ... 113
Pheasant-eve (Adonis asstivaliS L) 5 oeu svm e 05 vk 5 sioh nie shoms selb s 504 5ot sos 80558 5o 110,113
Pigweed, prostrate (Amaranthus blitoides S. Wats.) .......... ... .. ... ... .... 16,39,50,51,52,74,75,80
Pigweed, redroot (Amaranthus retroflexus L.) .............. 17,19,21,30,37.40,41,42,49.50,51,52 54,56,
58,59,60,62,63,74,75,79,80.,84.89 90
Pigweed, tumble (Amaranthus albus L.) .. ... ... 16
Pineapple-weed (Matricaria matricarioides (Less.) C.L. Porter) ... ... ... ... ... .. ... ... ... ..... 99
Polypogpon, rabbitfoot (Polypogon monspelicnsis (L.)Desf)) ... .. ... ... ... ... ........ 112,113
Potato, volunteer (Solanum tuberosum L.) .. . 22
Purslane, cominon (Portulica oleracta L) o vw vin wonim sns sams vim svae s wmenis s su sva v 19,77
Quackgrass (Elytrigiarepens (L) Nevski) . ...ttt 66
Rapeseed, canola (Brassicanapus L) ... ... 113
Rockeress, Holboell's (Arabis holboellii pmclomm (RidesE) RAING) . vosmes svninvnn smns v owaies o 113
Rocket, London (Sisymbrium irio L) .. .. e 3
Rush, toad (Juncus bulonius L) ... 113
Rycorass; pereanial (LolOmipere it L) cwcans s smons mom snmmes suor swms monieg wms Sohews s & 113
Ryegrass, Italian (Lolium multiflorum Lam.) .. ... ... ... ... . .. .. .. ... .. .. ..., 103,105,109
Sainfoin (Onobrychis viciaefolia Scop.) ... . 112,113
Sandspurry, red (Spergulariarubra (L) J.& C. PresL) .. ... . 112,113
Sedge, inflated (Carex vesicaria vesicaris L.) ... ..o 113
Servieeberry (Amelanchier alafeliENGIE) wcwn s v s o s son wm o e wio we e s s : 113
Shepherd's purse (Capsella bursa-pastoris (L.) Medicus) ........ ... ... ... ... ..... 17.24,89.100,106
Skeletomveed (Lygodesmia juncea (Pursh) D. Don) . .. ... ... o 113
Skeletorweed, rishi(Chondrillo jinees L oo v vncnn vvams sos v sas seani v sam sssms v 113
Skunkweed (Navarretia squarrosa (Esch) H& A) ... ... .. ... ... . 112,113
Smartweed, swamp (Polygonum coccineum Muhl. ex. Willd)) ... ... . ... .. . ... .. ... ... ... ... 113
Snow-on-the-mountain (Euphorbia marginataPursh) . ... ... ... . ... ... ... 113
Sorrel, red (Rumex acetosella L) .. . 113
Sowthistle, annual (Sonchuszoleratens L) « son menen sew srveme soe srems smam s S fes 56,58,59,62,63
Speedwell, American (Veroncia americana Schwin.) ... ... . .. . ... .. 113
Speedwell, thyme-leaved (Veronica serpyllifolia humifosa (Dickson) Vahl ........................ 113
Speedwell, water (Veronica anagallis-aquaticaL.) . ....... ... i i 113
Speedwell, western purslane (Veroncia peregrina xalapensis (HB.K) Pennell .. ... ................. 113
Spikerush, ovoid (Eleocharis ovata (Roth) R . ... ... 113
Spirga, false (Sorbaria arbores SehteId)’ <= sopun cos wiress aus Vo S5 GTIT IR S ESEE SEAEE 113
Spurge, leafy (Euphorbiaesula L) .. ... . e 79,10
Star-of-bethlehem (Ornithogalum umbellatum L) ... .00 113
Starthistle, yellow (Centaurea solstitialis Li.) .o ciu i i vuvi v e ennss osissons o 11,106
Stinkgrass (Eragrostis cilianensis (AIL) E. Mosher) .. ... 113
Sutpweed, poverly (IxaaxellafisPursh) oo voeows mom vmims s vpwus seruesss gonen s9% 5 S8 aiws i 113
Sunflower, common (Helianthus annuus L) . oo 59
Sunflower, wooly (Eriophyllum lanatum lanatum (Pursh) Forbes) ... ... ... ... ... ... ... ... ... 113
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Sweet cicely, western (Osmorhiza occidentalis (Nutt.) Torr)) ... ... o o i 113

Sweetclover, yellow (Melilotus officianalis (L)Lam.) ... ... .. . . 16
Tansy, common (Tanacetum vulgare L) .. . . 113
Tarweed, cluster (Madia Blomerata HOOK.) i vxx sovvns v s wom s ion vis suiaris ©am o5 5 s i ot 113
Tanwveed, Palouse (Amsinckia retrorsa SUKSA.) . . v v vve i v tveni vv s s v ot sim s on oveen s o 113
Thistle, Canada (Cirsium arvense (L) Scop.) .. .. ..o 13,72,113
Thistle; plumeless (Carduus acanthoides Lo) ox vowve i vammmsn swmi sin vimsa s s saers 13,113
Toadflax, yellow (Linaria vulgaris ML) o voi vvais com svain ioi smevs sime ivmivs sivie b sl n Sasiis siae b 14
Velvetleaf (Abutilon theophrasti Medicus) .. .. ... . e 73
Vervain, prostrate (Verbena bracteata Lag. & Rodr) o vos veesn amm snise smn souees sme snmes samms s 113
Watercress (Nasturtium officinale R, Br.) .. o it i e it 113
Waterfern (Azolla mexicana Presl) . ... 113
Whigat, volunteer (Triticumiasstivom Ja) cou vac s sun s ean sieinn win swssan et 5as sawnd e 49
William, sweet (Dianthus latifolius Willd.) .. .. ... 113
Willowweed, panicle (Epilobium paniculatum Nutt. ex T&G) ... ... .. ... ....... 106,113
Willowweed, smooth (Epilobium glaberrimum Barbey) ....... ... . ... 113
Willowweed, Watson's (Epilobium watsonii Barbey) ... ... ... ... . 113
Windgrass, interrupted (Apera interrupta (L) Beauv.) . ... ... ... 105
Woodsorrel, yellowi(Oxahs Strieta L) . con smsmvons van s sms ama wwein sam s dse s oos o 112,113
Wormwood, Louisiana (Artemisia ludoviciana Nutl.) .. ... ... ... ... . ... . .. .. 113
Yellow-rattle (Rhinanthus minor L) .. 113
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WOODY PLANT INDEX

(alphabetically by common name)

Page/Pages
Sagebrush, bigelow (Artemisia bigelovii) .. .......... ... . 6
Sagewort, fringed (Artemisia frigida) ... ... ... 6
Saltcedar (Tamarix ramosissima Ledeb.) ... 5,18
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WOODY PLANT INDEX

(alphabetically by scientific name)

Page/Pages
Artemisia bigelovii (Sagebrush. bigelovii) .. ... 5 S ST BRSEE SR R Y G SRR e peasae ws w0
Astemisia frigida: (Sapewort, TARBEA ) . .. o« o vvins o ns oo 204 pmenr o ms smsins st b orime sine ssimoni 5ot o 6
Tamarix ramosissima Ledeb. (Saltcedar ) .. ... . 3,18
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CROP INDEX

Page/Pages
ARl 30,31,32
AINBNAS e IR b vk T i NS (R SR e S A e o e e Sy P e DI 120 sl 25
ASPATAZUS L .ot 18,19
BArley ... oo 33,34,35,36,37,38,39,40,41,42 44 46 47 48
BeangRidness. s s o2 o mes ol Bmans sos Somls DOR s S SN sl Mo S BRNDN SRS A s 49
Bean, PINLO . . ..o e 50,51,52,53,54
BEAD SHAD o momnnion e sinmmsy nae wnevdie sk, SRMims S5 TUTATN e DRGINE S W GER FAIRR SR SRR Wi R 26
BEEE SUBAY - . o it ara paams cs LiEis @ SN 5D wile i e i o 46,55,56,58,59,60,61,62,63
Beel, table . .. 26
Bliiegrass, KERCRY « cun sorain svn swss mis vims 00 uaiios avd S90S B RU00E DA% S80S 4 64,65,66,67,68
Bluegrass, Sherman . .. ... e 11
BroCColl oo 26
EANOLE oo oo wamies tan paais mvs Sams S FROAE DU FERST VR PRUEE VG DR DUEES s sa 34.35,69,70
CABAJOUPE . . v s wme s s sommss 58 Sifioans mime Scmund sace sfisoms wEre S SA wa s S s 16
L0 o o 20,21,22.26
CARDEIOWET o sironss save sy e S0 P SOBTED UG SUAYTE Bl VAN e SSTh REER S SRR Bl SR 26
TS P 121
Clover, ladino . . ..o 71
GOt TRl won v won e s sy in SRl el Sus A 0 Sk NIEE SN DRaE 1 e 72,73,74,75
COMUEWERL .00 s s mmemssions Srmiessm wiste spadissiiassm it e Pl et S e mmiasass’ Siouer iR ssss e 26,27
CUCUIM DT L . L e 17
FESCUHEISHERD o invten Sunspvaui pomneis Mo vl et FInes it Yt s qurenss S Jei SeEinEs SERG 11
lEntil. o o8 . o, S, e Smom B S P S B S B Bl Sl B g el S Sl 34,76
LBIBUOR soscnn son siwvaves asvamhin sinms assiein sivh SISENE0T SO60s SERTRKIV S650 UGRevos wokTh. SIS SV A SRR SRR SR RS 26
DRION svvras.ord st S0l Sim SoRD Sul DRl Gan NS G I T SO S S SR B e 26
T ™R 0 ol B v Bzl ne ol B0 DBedany BT 2o B o Tl By ol wssel cove s o 26
Paspalifil, SEashons . conms cuv vmasy s vomin oren somas oo SSm R SR SEATET S TR ELN BATCEE SR URREN S 28
Pea, blackeye .. . o 77
POHBIIE 5 scw i omn sivsss s somion e Soeiae dac waeiim ows Gsm e Sies Samem S e s s 26,34,78
Peppermiing'; ous ou ovs sy isssvams dam sy » 57 SRS SE SHe R Fae SRANE dheind neE SRR R e 79,80
POt . o 80,81,82,83,84,85
RAAISH 5 coni snmoma s somomn: i Sw e Sav o wiel PEOREERIEE S SRR RO G SR EIRaTE S, 505 O DR SR 26
BYEBHIEE o v i i i s n a5 S AT Sh B e 80 g R A o B o S B B TR s, e 0 i 555 26
SPIMACK L . 26
SQEABIE < oo wosmien vomam cite Wi it SRR S5 K S50 VRIS VR SR S WA WA e R SR 3 17
OO svs i, 5. 5pwe s sBignk e fole st hes & sele EUSH Sep Syt oB o RN B e N e 23,24
Wheat, SPring . . .. oo 26,44,87 88.89,90:93,95,96
WHIBAE, WiITIter s s swmus wo vLeims dav 509 34,35,78,97,98,99,100,101,102,103,104,105,106,107,108,109
Wheatgrass, crested .. .............. .. P 11,117
WHheatgraSs, PUDEEEBAE o wm smmon msamsies Wisast s SO SRsnss s St R ey Do Bymuesis nasd 11
WHhHeatorass, SIBERAN . ou i o veiic romemnis fvm 50 oEE Tl Sein fums sl si bt o s e mhadls S5 sere s 11
Wildrye, RUSSIAN ... . e 11
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HERBICIDE INDEX

(by common name or code designation)

This table was compiled from nomenclature approved by the Weed Science Society of America Terminology
Committee (Published in each issue of Weed Science) and the Herbicide Handbook of the WSSA (6th
edition). “Page” refers (o Lhe page where a report about the herbicide begins; actual mention may be on a

following page.

Common Name
or

Designation Chemical Name Page
AC 263,222 (%)-2-(4,5-dihydro-4-mcthyl-4-(1-methylethyl)-5-oxo-

1 H-imidazol-2-yl)-5-methyl-3-pyridinecarboxyvlic acid 117
AC 299,263 2-(4-isopropyl-4-methyl-5-ox0-2-imadazolin-2-yl)

-3-(methoxymethyl)nicotinic acid 30,51,54
AC 513,995 unavailable 72
acetochlor 2-chloro-N-(ethoxymethyl)-N-2-ethyl-6-methylphenyl)acetamide 73
alachlor 2-chloro-N-(2,6-diethylphenyl-N-(methoxymethyl)acetamide 53
atrazine 6-chloro-N-cthyl-N’-(1-methvlethyl)-1,3,5-triazine-2,4-diamine 74,75
benefin N-butyl-N-ethyl-2 6-dinitro-4-(trifluoromethyl)benzeneamine 32
bensulide 0,0-bis(1-methylethy)S-[2[(phenyl

sufonyl)amino]ethyl]phosophorodithioate 16,17
bentazon 3-(1-methylethyl)-(1H)-2,1,3-benzothiadiazin-

bromoxynil

carfentrazone-ethyl

chlorsulfuron

clethodim

clomazone

4(3H)-one 2,2-dioxide 27.51,52,54,79,97

3,53-dibromo-4-hydroxybenzonitrile 21,32,33,36,37,38,40,41,42,
47,68,72,78,79,88,89,90,93,
96,97,98,99,100,101, 106

See F-8426

2-chloro-N-[[(4-methoxy-6-methyl-1,3,5-
triazin-2-yl)amino]carbonyvl]benzenesulfonamide 93,953,103
(L, E)-2-[ 1-[[3-chloro-2-propenyl)oxy]imino] 24 49

propyl]-5-[2-(ethylthio)propyl]-3-hydroxy-2-cyclohexen-1-one

2-[(2-chlorophenyl)methyl]-4,4-dimethyl-3-isoxazolidione 16,17,26,80

137



clopyralid

cvanazine

cvcloate

desmedipham

dicamba

diclofop

difenzoquat

dimethenamid

dithiopyr

diuron
EPTC

ethalfluralin

etholumasate

F-84206

fenoxaprop

flumetsulam

FOE 5043

3.6-dichloro-2-pyrnidinccarboxylic acid 2,3,6,11,13,38,56,

60,62,72.79,93

2-[[4-chloro-6-(ethylamino)-1,3,5-triazin -2-yl]amino]
-2-methylpropanenitrile desmedifam ethyl[3-1[[phenylamino)
carbonvl]oxy]phenyl]carbamate 16

S-ethyl cvelohexylethvlcarbamothioate 56,59,63

ethyl [3-[[(phenylamino)carbonyl]oxy|phenyl]carbamate 55,56,58,59,60,62.63

3,6-dichloro-2-methoxybenzoic acid 2.3,4,6,7,13,283338,

3 Tars

39.40,44,65.72,74,75 87,
$8,89.93,99,100,102,117

(+)-2-[4-(2,4-dichlorophenoxy)phenoxy]
propanoic acid 36,37,96,100,105,109

1,2-dimethyl-3,5-diphenyl- | H-pyrazolium 37,67,96,101
2-chloro-N-[(1-methyl-2-methoxy)ethyl]-

N-(2,4-dimethyl-thien-3-yl)acctamide 16,23,50,52,53,58,73,75,

77,80,81,82,83,84 85
S,S-dimethyl 2-(difluoromethyvl)-4-(2-methylpropyl)-6-
(trifluoromethyl)-3,5-pyridinedicarbothioate 16
N -3 ,4-dichlorophenyl)-N,N-dimethylurea 63

S-ethvl dipropyl carbamothioate 20,21,30,31,56,59,84,85
N-ethyl-N-(2-methyl-2-propenyl)-2,6-
dinitro-4-(trifluoromethyl)benzenamine 16,17.50,59,77,78
(£)-2-ethoxy-2,3-dihydro-3,3-dimethyl-5-benzofuranyl
methancsullonate 55.36,58,59,60,62,63,63
ethyl 2-chloro-3-[2-chloro-4-fluoro-5-(4-difluoromethyl-4,
5-dihydro-3-methyl-5-oxo0-1H-1,2,4-triazol-1-yl)
phenyl]propanoate 38,40,47,93,95,102,105
(£)-2-[4-[(6-chloro-2-benzoxazolyl)oxy|phenoxy]
propanoic acid 28.65,101

N-(2,6-difluorophenyl)-5-methyl[1,2,4]
triazolo[ 1,5-a]pyrimidinc-2-sulfonamide 75

N-(4-fluorophenyl)-N-(1-methylethyl)-2-[[(5-trifluoromethyl)-
1,3,4-thiadiazol-2-yl]-oxy]acetamide 64,103
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glvphosate

halosulfuron

imazamethabenz

imazapyr

imazethapyr

isoxaben

lactolen

linuron

MCPA

mecroprop
metham

metolachlor

metribuzin

metsulfuron

MSMA
napropamide
napthalam

nicosulfuron

N-(phosophonomethyl)glvcine

5.7,11,22,25,63,71,118

methvl 3-[[(4,6dimethoxy-2-pyrimidinyl)amino]carbonylamino
sulfonyl]-3-chloro-1-mcthyl-1-H-pyrazole-4-carboxylate 75

(£) -2-[4.5-dihydro-4-methyl-4-( 1-methylethyl)-5-

oxo- 1 H-imidazol-2-yl]-4(and 3)-
methyvlbenzoic acid (3:2)

35,36,37,44,65
67.96,101,105,109

(+)-2-14,5-dihydro-4-methyl-4-( 1-methylethyl)-5-oxo- 1 H

imidazol-2-vl]-3-pyridinccarboxylic acid

5,118

2-[4.5-dihydro-4-methyl-4-(1-methylethyl)-3-oxo0- 1 H-

imidazol-2-yl]-5-ethyl-3-pyridine-carboxylic acid

N-[3-(1-cthyl-1-methylpropyl)-3-isoxazolyl]
-2,6-dimethoxybenzamide

(£)-2-cthoxy- I-methyl-2-oxoethy! 5-[2-chloro
-4-(trilluoromethyl)phenoxy]|-2-nitrobenzoate

N'-(3,4-dichlorophenyl)-N-methoxy-N-methylurea

(4-chloro-2-methylphenoxy)acetic acid

(£)-2-(4-chloro-2-methylphenoxy)propanoic acid
methylcarbamodithioic acid
2-chloro-N-(2-ethyl-6-mcthylphenyl)-N-

(2-methoxy- 1-methylethyl)acetamide

4-amino-6-(1,1-dimethvlethyl)-3-(methylthio)-
1,2 4-triazin-3(4H)-one

2-[[[[(4-methoxy-6-methyl-1,3,5-triazin-2-
ylyamino]carbonyl]amino]sulfonyl]benzoic acid
monosodium methanearsonate
N.N-dicthyl-2-(1-napthalenyloxy)propanamide
2-[(1-napthalenylamino)carbonyl]benzoic acid
2-[[[[(4,6-dimethoxy-2-pyrimidiny|)amino]
carbonyl]amino]sulfonyl]-N, N-dimethyl-

3-pyridinecarboxamide

139

30,49,51,52,54,72.76,77

18

25
18,19,20

33,36,37,38,39,40,
41,42,88,90,93,96,98,101,106

28
121

16,50,53,73,75.77.80,
81,82,83,84.85

19,21,39,64,63,73,74,76 80,
84.85.87,98,102,103
2.3,4,6,89,93,93,103

28
16,23

17

72



norflurazon

oxvfluorfen

paraquat

pendimethalin

phenmedipham

picloram

primisulfuron

prosulfuron

pyrazon

pyridate

quinclorac

rimsulfuron

SAN 845H

sethoxydim

sulfentrazone

terbacil

thiafluamide

4-chloro-3-(methvlamino)-2-(-trifluoromethyl)
phenyl)-3(2H)-pyridazinone

2-chloro-1-(3-cthoxy-4-nitrophenoxy)-4-
(trifluoromethyl)benzene

1. 1’-dimcthyl-4 4°-bipyridinium ion

N-(1-ethvlpropyl)-3,4-dimethyl-2,6-dinitro
benzenamine

3-[(mcthoxycarbonyl)amino]phenyl (3-methvlphenyl)
carbamate

4-amino-3,5,6-trichloro-2-pyridinecarboxylic acid

2-[[[[4,6-bis(difluoromethoxy)-2-pyrimidinyl]amino|
carbonyllamino]sulfonyl]benzoic acid

[-(4-methoxy-6-methyl-triazin-2-yl)-3-[2-(3,3,3-
trifluoropropyl)-phenylsulfonyl]-urea

5-amino-4-chloro-2-phenyl-3(2H)-pyridazinone
O-(6-chloro-3-phenyl-4-pyridazinyl) S-octyl
carbonothioate
3,7-dichloro-8-quinolinecarboxylic acid

N-[[4,6-dimethoxy-2-pyrimidinyl)amino]carbony!l]
-3-(ethylsulfonyl)-2-pyridinesulfonamide

3,6-dichloro-2-methoxy benzoic acid

2-[1-(ethoxyimino)butyl]-3-[2-(cthylthio)propyl]-3-
hydroxy-2-cyclohexen-1-one

N-[2,4-dichloro-3-[4-(difluoromethyl)-4,5-dihydro-
3-methyl-3-oxo0- 1 H-1,2 4-triazol-1-yl]
phenyl]methanesul fonamide

5-chloro-3-(1,1-dimethylethyl)-6-methyl-2,4-(1H,3H)-

pyrimidinedione

N-(4-fluropheny!)-N-(1-methylethyl)-2-[3-trifluoromethyl)-

1.3.4-thiadiazol-2-yl)]acctamide

140

31

21,25,64,65,80

32

16,20,59,77,84 85

55,56,58,59,60,62,63

2,3,4,6,7,9,10,11,14

64,63,66,68,72

34,46,47,93,97,102
59,60,63
18,27,38,39,49,74,76,
77,79, 87,93,100

49

19.23,24.84 55

39,100

24.32,69,72

18,80

65,79




thiazopyr

thifensulfuron

tralkoxydim

triallate

triasulfuron

tribenuron

triclopyr

trifturalin

triflusulfuron

2,4-D

2.4-DB

methyl 2-(difluoromethyi}-3-(4,5-dihvdro-2-
thiazolyl)-4-(2-methylpropyl)-6-(trifluoromethy i}
-3-pyridinecarboxylate

3-[{[14-mecthoxy-6-methvi- 1,3 5-triazin-2-vljamino]
carbonvl Jaminosulfonyl]-2-thiophenccarboxylic acid

2-{1-(ethoxyimino)propyl|-3-hydroxy-3-(2.4,6-
trimethyiphenyl}-2-cyclohexen-1-one

S5-(2,3,3-trichloro-2-propenylbis(1-
methviethyljcarbamothioate

2-(2-chloroethoxy)-N-{|{4-methoxy-6-methyl-
1,3-3-triazin-2-ylJaminojcarbonyl]benzene sulfonamide

methyl 2-|][[4-methoxy-G-methyl-1,3 5-
triazin-2-yl)methylaminojcarbonyl}amino]sulfonyl]
benzoate acid

[(3,3,6-trichloro-2-pvridinylYoxy] acetic acid

2,6-dinitro-N,N-dipropyl-4-(trifluoromethyl)
benzenanine

methyl 2-[[|[[4-dimethylamino-6-(2 2,2~
triffuoroethoxy)-1,3,5-triazin-2-yl jamino]

carbonyljanuno]sulfonyl]-3-methylbenzoate

(2,4-dichlorophenoxy)acetic acid

{2 4-dichlorophenoxybutanic acid

141

16

33,38,40,41,47,
61,70,78,88,93,95,97,98,
99,100,101,102,105,106

36,37,96,101,109

78,103,108

89,9395
33,38.4041.42,47,61,70
78.88,90,93.95,97 98,99
100,101,102,105,106
2,6,11

16,39

36,60,62

23,4.67.9.10,11,13,14,
28.33,36,37,38,39,40 41
47,87,88,89.93,95 96,97

$9,100,101
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ABBREVIATIONS

2O and
B cvvanin nan s smac sEe PEREE iE SRTRAR Vs SR RE SRR 0 RETAR ST ST PTG (R SRS S dollar
(] o e el car Bl Moy noh BB e e Mgt s o conlls ISR o Dol o 8 e L g p at
TH comormnse eronn smmvess Smm e i ST S S B SRS T SIS S ERIEON S SPEE S (N AERE S plus
B rvminn e HEIEEN TURie Gl R s Sed SR SR S DR M SRS A S R S S greater than
I e L S U o et o T Sl P Bl S e BN, Sl s e o 5 e s S e percent
B number
B A OPAE o s waoiain omi somians stive, snionath WA SRR WAl SEOAKE R SSGETE WRIA M SN WIS A% WRDEER S0 4 acre
B i e e acid equivalent
PECIERS: s som o sam 0ames PEESHEXE S50 SEEEN Do MR HHE e e SIS Jjointed goatgrass
AR OFABTIC & oo saviin s wwies S v ees S GG e RS e SRR S N SRS AR W Agriculture
AGRSM Agropyron smithii
1o U active ingredient
BB g copmnvies aRensE S SR R ER BTG AR KT VR DR S active ingredient per acre
AMAATLL, ., covvinis coptims romiy st moe tomimmee sias sonmenre moe s s e e = S e tumble pigweed
AM A BL prostrate pigweed
BNARE s s avies Sl GraTven REATTAEE BGTREE SRR SVORE VS SEEWE o redroot pigweed
AMMN e e e ammonium nitrate
ANENER v somicsmoms axruies smu pases wne 5o om G sk SEem s G0 55 SREE B> spurred anoda
ANONR oo 0% slrann U o DIess iae Heke v oo saavss wa BUe ok TRaY or Shes analysis of variance
ANCGE) o 2, B T 5 SRS (ol e s (e B T O T e mayweed chamomile
APEIN. & smammass somin s s s seests sl sos i win SR £0 SR §w wms interrupted windgrass
APHDE: wown sommmern 5eomw 555 DRt SEptaa et G50 SRS o SR S50 Fe i n SRt S toothed spurge
ADDln e T B e o TS (i, BT B D T B e T T T e B S application
P o cncniniy cvmsimme i SRmms O SV SR SN G MINEES SREI D SERA S SV QS 5 April
ABILL: o sos poven o5 iens M RES EE TR 5 TR 20T TR BT e N R e SR Alnus rubra
A e B e bl el ne il e ey AT von sz s Al e e o s air temperature
BEN i cenon smmun o s D e Wik JRems i PRos His WEOEE Fin SRR ;S v all terrain vehicle
RO B BB Bk o o B B B e Bl pson August
AVERA «oos o ve ssoons saa w ki A I S B S WS ST WESRAN o R S & wild oat
AVESA: 5 s vvoms v 50055 0im o588 155 5 ol 55 08 e 5000 S Ao it vt s S e i B e ma 08 5 oats
A e e e Arizona
BABIGE v covs wvorsin v v s Snitesm 5ol Sownion S S S0 O S SRR S R BAT S bare ground
BET VUL - oiany g sa i, Sianamate, 55 BE@airm Bt bsthts B m i i S e e s sugar beet
BOUGER . . . Bouteloua gracilis
BRANT o o conn somsmn s S sies SRS SRR, VRN S SR VI SRS AT G R black mustard
BREOMEE s daiames 1ao.00mm S0 e sl sows soitime damns e s et brumus species
BROTIE . svoiom souw s aea summs jumsamsioms wie bsil s 5 Sy s 5978w 5o s Bromus tectorum
BROTE @ sonous ome auosy ves 5ol SRaTyens S Seeil Josvemss Sum e & e i aveny O downy brome
DU A e bushel(s) per acre
o s soiorn semiine oo S U RS YROGK R SR IR SRR SRS SR WS S B 1 degree Celsius
BB cvwii s sl s Jal Lameasite SRRRTRES LR e e s e S G s i e California
CA P L e sherpherd's purse
CABREL . o o omn oo wims v s s Same Sin FIE0E Rl ST ST SIS I S0E, 5 Carex filifolia
S o, S S e B o, B L SR B B il o cation exchange capacity
CENCY ... i T R WSS T SRS G ARG SRR e cornflower
CENTERE' s oo cmmnn vinuiyaes vieav 556 Uomiss sie 30608 555 sn s eei o v i Centaurea repens




CHEAL common lambsquarters

CHEMU © nettleleaf goosefoot
ChiorChlorsulf .. chlorsulfuron
CIRAR Cirsium arvense
CITL L centimeter(s)
GO Colorado
CO2orCO, o e carbon dixoide
COC crop oil concentrate
COnV. conventional
Cotylor coty . .. cotyledon
CRP Conservation Reserve Program
CRUAC Carduus acanthoids
OV e cultivar
OV coefficient of variation
CWU A e one hundred weight per acre
O one hundred weight
CYWOF Cynoglossum officinale
DA T days after treatment
DB days before planting
Dep or Dept .« o . Department
DES SO flixweed
DV e deviation
D dry flowable
DM dry matter
DS dry soluble formulation
E east
Epostor EPOST .. . early postemergence
BB early bloom
B emulsifiable concentrate
ECHO ... ... ... . ... ... .. P junglerice
ECHCG barnyardgrass
EnL Entomology
EPHES e Euphorbia esula
EROCT L redstem filaree
XD Experiment
S Extension
O value of statistical test
F degress Fahrenheit
B in plant breeding, the first filial generation
Tl foot or feet
P Fort
B square feet
B e gram{s)
g hatorglha .. . . gram(s) per hectare
G granule
G/A,GPA, gpa .. gallon(s) per acre
GALAP catchweed bedstraw
Oly o glyphosate
gpa, galla .o gallons per acre
ha o e hectare



HALGL: cx voon smssn s s e so0sms wem sdasn oot Seume L a6 wheey o i Galogeton glomeratus
HORVY o cnans vovkin 5 8005 253 Saa @y 5ok SRS v SR sl 5 pd Sile e sk o0 smfis 58 o e barley
3 S hour(s)
TLD v oo v st epvns oiens S0smess G SR RO REET DR WA SO SRUNE FNER OR RS PR S LR Idaho
WEOE™ 5 nam Do s Soems 250 SUeEh I5h S SN AaT e B Sl Bl S Rl A e e e inch(es)
IR imidazolionone resistant
TS o sommvisie st sumis iorm Masts BRI SRTHO0 Kaka BIsriies SIRARIRATSNG v 5 QIS MRS R 5 imidazolionone tolerant
T, 5 vioie FHa e i i R S o Uy TS S SR eI GER SRR G s it B S June
K potassium
KCHSC OFROCSE i coiniom wont smsssvmwmon savs aisorensn s st vioais s Slasss s Sk i ms s kochia
RO co soriosnen Posss Doese ang Domss S50 SrEEs S SR Srn R B TN i o kilogram per meter
K/ . kilogram per hectare
RO omress st o misrsias Tt GSAGEH ST ST STSAIRE SR ST AT i BITAME (30 ST MR YR S kilogram
R T kilometers per hour
KA kilopascal
Lo svimrn st sves wmavii fnm i e RS S0 SRR VEPREISE GO WA SN SRR S GRS S I G B TR liquid
[ St i, i ey N e s e Sl = W o Mol i el 8 S D L o N liter(s)
L/mat or L/a . ... liter(s) per hectare
LACSE oo i s, sussvin’ 5600 DR0H5R P B (98, (S0 S DR S MR VAR e S prickly lettuce
BBANIAIVL . o msen mioie st s shm st tasss oms i ms samia s st 4usil ss sl sease i e SoussFRct M6 EEsusratis posbinms henbit
/A O IBS A pound(s) per acre
1! o smmes ams pswas wma s mo s S BEENGE S WRETH Gin BESRE FRl BOER WORE s DR Yo b pounds
b O IS L pound(s)
Ibai/gal ... e pound(s) acid equivalent per gallon
TOIRTA  sonen snm v muemes ors suud e RRFRR S PATRS DES SRS e pound(s) active ingredient per acre
B o o rme EEe s e AR TR T B N liquid concentrate
LENCU e lentil
EBREVE coovn v sinas 65006 003 f0 e iR neis mue ARt sem iid aba Seke BeE bt Virginia peppenveed
e leaf or leaves
LIOLIVILT v sncsnn sm sinsmms wora smissn suvassissi S e sl sivi SErem QR mik SRvEs S w8 Italian ryegrass
BB 553 S e 0 e R e B B B L H SRR i Sl ke seenye sl in it low pressure
L O S T late postemergence
ESEE wo samon s man Smdis sasieinimn S50 SUANE W8T S SRI00 W S 06N Least Significant Difference
LV L oicn sumimimn fane simomstrs somse Srmemri S50 1o AR 95U SRS P AL AGAPISR SAE SN TR low volative ester
TE o s o e G woom R@HE S G TN S ST T SR S SRS SR N A SR Hee s meter(s)
B 0 convoain scpis s 5y SRETE BVE G EEER S SN S COEE P SNGRE SRS EEeN i square meters
MAF T months after first treatment
IVEBEPI oo sommomas. susss s oo asmivossis 0em St . VURaomt, TR, SERROME T450 RN BRI 9, S BT little mallow
M BERBE v 000 w0800 s s e et el Sominis. o ot dr s ot e S ssssos i months after treatment
3 o [ milliequivalent
MELGEMESUIE mom somvvson Snitg s S0ebe FEs Sl Sisrs e Sanres TaEy s Siees i metsulfuron
MIE modified in furrow
THISE woan asveom s S SU5 wered SR SRR Rus S BEm IR R R e S § miscellaneous
MEDINILTD = sovcopssan s s b Susulines s SONn SEases e 1aeie oS RYews e i narrowleaf montia
D e miles per hour
MEOQST 5 conm vo s v s ouesaims s s wivis periodic contact type postemergence treatment
NIB G oun cnmas v v ol vaim il S e s, Sk SR 6885 LS i wlee Mt B S Fivie methylated seed ol
N nitrogen or north
BIY, o somon wwam oo wnme son sonivs S0 SH0EE R 2aTh CEE SRS Fae S ORE SVAVE B4 ER North Dakota
IS e H e o T B e T B ST T ol eros st smamcminmmes ol » nonionic surfactant



BINVE oo connmn somm vammmiios ones Soussnie 05 ORusinins voans ¥ GAE Sos SUVERTEIRLENNEE SN0 S SIS . MRS B4 New Mexico

BN o e, oo i O s T O L S A T s T 5 T T8 New Mexico State University
N S OF NS L non-significant
WWoccrs sam o smsam owe ooy 05 DRRGE o5 RINTEPIeTiN . Tl (S SR A AES SR SR RS northwest
OO o o S T ST AT N e e A T e R T i S RO . 2 POt STt e October
OM OF O & ettt e e e organic matter
813 T T L Ty vy Opuntia polycantha
DR, Gt Moy e e, e e e WM o e e e o el e, e e Sl e, Moo Oregon
OZ YA ounce per square yard
GHCE s oo v wwams sus bams T o i SRS FA BRVIOR S WA s SR ounce per hundred weight
QT & oo it ey TR T R A sEm A R o B e e RS S NS SR OUNCES per acre
OZ o o o ounce
Pl e s g s SESEs e SRS DR WSS SR DS NER SRUSEIS N LA R SRIGE SRS el S probability
T Il I phosphorous
PANMI e wild-proso millet
POIRE o svonvon sns wmins sa cownsn 957 sSnliins v WG Fon wieemi e soin siss Sk SRERE i e post-directed
BEvr., oo 0 oXoas s em e e s s o sl b e et i A 5ot preemergence incorporated
PH (-) log hydrogen ion concentration
PRk ses smovimiass Sudrs S0biog. a0 R S9N AT S GREHIEARL BT GRS, SN RN B T TR S0 T picloram
pIts/f2 or plants/f ... ... plants per square foot
PM oOr Pl . package mix
PIRIWE o wiscwiis s i iYaa 0o gl s Soalied ot SNees i Wi maails SR S s Pacific Northwest
PEILICQY: ..o oo rimmmie sysusiomis mosit i s s mepssss 18 55550 oo 3 . S8 M S S50 808, fEwsEss 1 wild buckwheat
BOPES: oocmm. snramens o e anmarss 5o 20mtnss s amem. simasaiiies mis postplant preemergence surface
POPT s sy sigupmns poms sambegie 5ok @iy 050 Sriie @ e Susg H s s spmet S9 42 postplant incorporated
POST, Post, post or POE . ... e postemergence
PRI Or PPI . oo preplant incorporated
PRE 9168 00 DR o sns o tan sni e e o REeum 5an suwn ol sRews o Swass swes preemergence
51 pounds per square inch
PSR i cnicunms sscntines s siivssssn s wion Sxins. siss. 5oy 1005, SRy o, SUATA Guei, RIS S Pseudotsuga menziesil
PHBRS s i ey Tom S ein pae iR hn G St B B s BB e re e e i D S pint(s) per acre
BEOY v wons smmmins oo smmmin sose mumiasess §500 5890 »iore wismsse S400 SAUSG N M@ LA o5 Singn 508 power take-off
QEEA o oo comionsns v Samd. MONS RIS SR ANIAGNS S SWSGED B TR S B RS S S quarts per acre
RCB randomized complete block design
RED. oois vins sonommn wommasran sise s £ wa bus Sonim o min Sasess e v By £ i £ Research
BEE s s vens o000 650 S0 e ah SR SR T B SN SR R 1R eSS TR § relative humidity
S e south
SURABICR s ccorninbin oo b o 5680050A 0T AT S, RIS, BTSRRI RS SRR O D Russian thistle
OB e 8 G R S S S A S B A R T RS SR e B S e m DTS Ra Science
SE 4 et s srreisie sins sieiins sien wieim e s s sk siee SN soss s s S e ey 8 e s S e 6 e southeast
SPBUETE o v o i ien e i e on WansE 50 S A i SO 0. Soais T Ve S e rye
SERIVE | e o mimmns wimsons imsms isos supmisdt w8l tmsneise Soa Siastomss woksr sipsions s Ags i $ensd common groundsel
DEPR s cis srwne sms sooevain wase mosmn HEARSRE BEG RV SR SR TR MRS SRS SRS SEAR S 63 September
SETYE s wwpne v w5y vam Sueki o e 50k soinie Do Jniets weg 0 Sun Dune W s green foxtail
S G soluble granule
BOF & cvu swinis s mmans oo smams w8sRe e s REwem 535 Gime Fa% SIeme @i soluble granule formulation
SOENL 12 vosiin 655 50 588 mhems $ms nie s sop o5 500 56508 535 SA0I0E bk B e Boss wom i S black nightshade
SO S A hairy nightshade
SOLTER . s v aams immms =08 2o S Vo /as s SR yEs sieeees Wew s e cutleaf nightshade
SEMRE 1 oo 5 e e 00 s W S B w8 o s s e s msieiin spiny sowthistle



SONOL:  cin wmiows s e siens shi RSy e e son SETREESIER SRFTAY Fih RETE S 4 annual sowthistle
SO o SR SR S B ST SRR EAT naE A A S R G S R 4 tumble mustard
SO Y IR e London rocket
PR . oo sienn s BISIEE R HAASR B SN LT IR SRR REE S SOHER G RN T soil temperature
S oo e s i See b S PG A BN EEE R S, GRS e SR S e ST s s Station
STEME .. o wsiosn stmsoemmi ninesit ot ol sibe Snenms S St siiiok g common chickweed
BEICQ 2 swvinn cons svrem sodva Ssmwinls o FRWI S S0 s Ao UATSAS Ss SRATEE Ars Al SR G Stipa comata
IV S e e e e N M S B s Sl Rl B ot el o B sl B S ST Mo P southwest
T/ P OT VA ton(s) per acre
TR v surams o e Sum, S DURES DG SEIGEE AU DAY SN AR DRSS S DOUBNES A7 4 temperature
Thif, thifen, thi, or thifensulf. . ... . . e thifensulfuron
THL AR field pennycress
EREAE s wwmmn soon s v wimai B0 SYSey RN OISR ST ARG e VRTINS N R SRR e SR wheat
52000 o071 s W) i o A e O S SO tribenuron
UAN ureca-ammonium nitrate
B . simns s o cvws oy conaians s Wi 00 OIS i SRS ks OGRS o ANV WSS S R University of [daho
|l T N U et N = CORNUC - N D 1 = WL = S R University
US A United States of America
TIEY s commin. vams peeag shmes S5ei2rions ESGIE S VSRV ST R SO S (N ST SR S SR P VR Utah
VN e e volume per volume
WAT  wotmcan sovsavine mie mocsin som e Fos eIy SI0R FES IR SR R A M W variety or varieties
VAE  pamnn Soud Wie SEEEG SRS PO O ISR D SR A e SR S A sy variation
T N W N, varieties
VI ccrm st eis M e WEIEISAAl EHRER (SN MY S SN (o WSATSIRRSIE AGHCEAAE RO s R RS P Versus
S s v S DTSR R TR SR SRS P ORI T T G e S AR weight per weight
W e s B B o ol Sl i g syt Bt Mo Mo, il el sl Mows | S Mol ceesis west
VNS o i oo svonsesie viin SERTRORIN bt HIESHEIN B SRS (Mol BRI (O FRA e O S SR Washington
WAT cin uosus sunss 550 W50 oin S0l 200 Buend 5ok Tanis 505 R o0 S es e weeks after treatment
NG I s, o . SO0 0 O e, SRR RSN W BB B RN - water dispersable granule
WRE oy s oo coios St s S dAeR DR R DR EAGRIN GTRT SRR AR LSRG ISR S SERY A RS M weeks
N R =N oW S U A SO SO wettable powder
LY water soluble powder
WY iy i R0 S0 S ST ER BRI DI SRR S DN S S SR SR B S Wyoming
K OT X L ottt times
S rcn s e . SRS e e S RATIVEY ORI WA SR GABURT B METRAE S TR A SH SRR vard
L square yard
/2 zinc
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