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PROJECT 1

WEEDS OF RANGE AND FOREST

Chairperson: Kirk McDaniel
New Mexico State University
Las Cruces, NM



Red alder seed germination control using pre-plant broadcast herbicide applications: Plantation
age six status report. Paul F. Figueroa. Red alder is a major hardwood competitor to conifers in
the Pacific Northwest. It is a prolific seeder that seeds in from adjacent natural stands and
rapidly develops from seed forming an overtopping canopy that suppresses conifer growth.
Current standard control methods ailow alder to develop until densities exceed a competition
threshold (usually between plantation ages' six and ten years).

Many common aerial herbicide control applications use either 2,4-D or a combination of 2,4-D
plus triclopyr for spring-foliar conifer release treatments. The spring-foliar release window is
narrow since it is between the time red alder leaves have developed to at least 75% of their
previous years full size, and Douglas-fir terminal bud expansion is less than 1.5 inches (on less
than 5% of the trees). This is the time Douglas-fir has the lowest risk of herbicide injury and
when the alder is most sensitive. If triclopyr is selected as the herbicide for release treatment it
cannot be used if there has been any Douglas-fir bud expansion. This herbicide treatment
guide results in an operational window that can range from a few days to several weeks
depending on the herbicide used, climatic and yearly growing conditions. If treatment is not
made there can be lower conifer growth rates in subsequent years and a greater risk for
reduced long-term growth.

An alternative alder control strategy is to prevent red alder seed from germinating through the
use of soil-active herbicides. This approach could potentially eliminate or reduce future need
for conifer release treatments. A research test was established to evaluate several soil active
herbicides and their ability to prevent alder seed from germinating and developing into conifer
competitors. The study was established in an area where there was a high probability of alder
seed germination.

The test was established in Weyerhaeuser Company's Southwest Washington Region on a site
that had been bumed as a site preparation treatment (1988). Alder seed germination was
assessed on 48 0.03 acre plots that were treated with imazapyr, asulam, atrazine, and
sulfometuron. Treatments were applied as pre-plant and pre-plant plus repeat broadcast
application treatments. Treatment blocks were established to correspond to seeding distances
from a mature alder stand. These blocks represented zones of 50 to 100, 100 to 150, 150 to
200, and 200 to 250 feet from the seed source. Pre-plant herbicide treatments were initially
applied three weeks prior to planting 2+0 Douglas-fir seedlings (3/6/88). Follow-up release
treatments were done in March 1990 and February 1991. Table 1 shows the treatments tested
in this study.

Table 1. Spring app!ied herbicide treatments.

Treatment Timing
Check no herbicide treatment
Asulam (1.7 Ib) year 0 only (Aug 1983)
Imazapyr (0.15 Ib) year 0, year 0+1, year 0+1+2
Atrazine (4.0 Ib) year 0, year O+1, year 0+1+2
Atrazine (4.0 Ib) plus year 0+1+2 plus

asulam (1.7 Ib) year 0, in August 1989
Sulfometuron (2 oz) year 0, year 0+1, year 0+1+2



There was a treatment effect on seed germination and alder height patterns for age 5 and 6
years. Three years of imazapyr had lower germination and alder height than either the 1 and
1+2 imazapyr treatments for each zone. A similar trend was seen for atrazine and sulfometuron
treatments (Figures 1, 2, 3, 4). However, sulfometuron had lower density and shorter a|der
heights than either atrazme or imazapyr tréatments.

Red alder seed germination by the sixth year after treatment began to show different patterns.
As shown in Table 2, thers appeared to be a morg random (or normal) seed germination
pattern developing at age 6. It is highly unlikely that there could be any herbicide residual that
would inhibit seed germination during the sixth year.

At plantation age 8, red alder seedling density differences could be related to chance, but it
appears applications of sulfometuron were effective at preventing alder seed from germinating.
Visual observations indicate a generally higher degree of vegetation control, and increase in
Douglas-fir growth on sulfometuron treated plots (compared to the non-ireated check and the
atrazine and imazapyr plots). This suggest there are other pos&twe gains from sulfometuron in
addition to controlling red aider germination.

it was noted that by age 6 only the sulfometuron O+1 and sulfometuron 0+1+2 treatments
maintained alder stocking and height below a level that would mandate broadcast aerial
herbicide application in order to maintain conifer growth and survival. Additional larger scale
operational applications are ongoing to validate these data across a broad range of soils and
site conditions, (Weyerhaeuser Company, 505 North Pearl Street, Centralia, WA 88531).

Table 2. Red alder density and predominant mean height for ages 4, 5, and 6
by treatment for the 50 - 100 feet zone from the alder seed source.

Red Alder Density Red Alder Height

Treatment aged aged ageb age4d ageb ageb

{tpa) {tpa) = (lpa) {feet) {feet) {feet)
Check 2267 2533 3400 6.4 10.0 18.5
Asulam 4000 6133 10733 50 7.3 16.7
Atrazine 0 667 2000 5133 28 6.6 10.3
Atrazine 0+1 3a7 600 1000 33 8.0 10.7
Atrazing 0+1+2 87 500 2700 1.4 39 8.1
Atrazine/Asulam 100 167 1600 1.0 3.2 54
Imazapyr 0 2133 2533 3567 7.0 7.3 17.0
Imazapyr 0+1 1000 1933 4167 6.7 9.1 16.4
imazapyr 0+1+2 567 733 3367 2.5 4.2 11.5
Sulfometuron 0 33 400 2867 0.4 1.0 6.2
Suifometuron 0+1 0 67 800 0 0.1 1.6
Sulfometuron 0+1+2 0 0 400 o 0 0.8



Ryderwood, 9100 Road herbicide screening trial. Red alder seedling density and height
five and six years after Douglas-fir plantation establishment. Asulam applied at 1.7 Ib,
imazapyr at 0.15 b, atrazine at 4.0 Ib, and sulfometuron at 2 oz

Figure 1. Age 5 red alder density by treatment and Figure 2. Age 6 red alder density by treatment and
by distance from the seed source. by distance from the seed source.

Alder seedlings per acre ( £ 1000) Alder seedlings per acre ( x 1000)
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Figure 4. Age 6 red alder mean height in the 50 to 100 £t

Figure 3. 5 red alder mean height in the 50 to 100 ft
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Black cottonwood seed germination control using sulfometuron: Plantation age two status report.

Paui F. Figueroa. Black cottonwood is a hardwood competitor that occurs in many conifer
plantations in the Pacific Northwest. It generally seeds into areas adjacent to water sources and
particutarly on soils that have intermittently high water tables. Black cottonwood can be a very prolific
seeder when adjacent soil or water conditions are correct. It can have rapid juvenile growth that can
quickly overtop planted trees and suppress conifer growth. Current standard control methods aliow

alder to develop until densities exceed a compaetition threshold (usually between plartation ages’ Mo
and six years).

Most aerial herbicide control treatments use triclopyr for spring-foliar conifer release treatments after
the plantation is older than 2 vears. The spring-foliar release window occurs when cottonwood
leaves have developed to at least 50 10 75% of their previous years full size and there is no Douglas-
fir bud expansion. This is the time Douglas-fir has the lowest risk of herbicide injury and when the
cottonwood is susceptible to triclopyr. If any conifer bud sweli or growth is detected, treatments are
postponed until the next year. If treatment is not made there can be lower conifer growth for the
succeeding years depending upon cottonwood densities,

An alternative control strategy is to prevent cottonwood seed from germinating through the use of
sulfometuron as a pre-plant site preparation treatment. This approach has shown to be effective for
control of red alder in similar situations where it could potentially eliminate or reduce future need for
conifer release treatments,

The test was established in Weyerhaeuser Company's Cascade Region on a site that had no
mechanical site preparation treatment foliowing harvest. The treatment unit was located in an area
where there was a high probability of cottonwood seed germination and high probability a release
treatment would be required. Herbicide treatment was applied May 12, 1993 prior to conifer planting
on June 3, 1993. The second-year release treatment was made on March 28, 1894 prior to conifer
growth and expected cottonwood germination, Table 1 lists the treatments for this study.

Table 1. Spring applied herbicide treatments.

Treatment Name Herbicide  Raie - Timing

Check None - no herbicide treatment
Site Preparation Sulfometuron (4 0z} year 0 (May 1993}
Releasé Only Sulfometuron (2.8 0z}  year 1 (March 199;1 only)

Site Preparation plus Sulfomaturon (4 oz) plus  year 0 (May 1983)
Release Sulfometuren (2.6 oz) year 1 {March 1994)

Each treatment consisted of a five acre block. Applications were made by helicopter using 10 gallons
water per acre. Cottonwood seed germination was assessed on a set of ten 0.02 acre monitoring
plots per treatment. On the basis of visual observations of each treatment block, it is untikely that any
block would have substantially different cottonwood germination and growth patterns.



As shown in Table 2 and Figures 1 through 4, two years after treatment there appears to be
treatment effects. The non-treated check plots had 1140 cottonwood seedlings that averaged 4.4
feet in height. The release only treatment had higher density but is probably no different from the
non-treated check plots. The predominant mean height differences may be significant in later years.
Observation of the other competing vegetation indicates that the sulfometuron release treatment did
reduce total vegetation cover. This reduction in grasses and forb competition appears to have given
the established cottonwood more site resources and resulted in more vigorous seedlings. These
visually different, higher vigor cottonwoods may have the potential to grow at a higher rate than the
cottonwood on the non-treated check plots.

Cottonwood germination and growth on the site preparation treatment are lower than either the
check or release treatments. This treatment was effective in controlling other competing vegetation
including grasses and forbs into the second growing season. The lower cottonwood density probably
accounted for the vigorous second year height growth.

The site preparation plus release treatment maintained the lowest level of cottonwood germination
and growth. These two treatments provided grass and forb control below the level that is expected to
impact conifer or hardwood growth. The surviving cottonwoods were of poor vigor showing potential
longer term treatment effects.

On the basis of cottonwood density and height (relative to planted conifers), both the non-treated
check and release only block would be scheduled for operational aerial broadcast release
treatments. Additional measurement years will be needed to determine if either the site preparation
or site preparation plus release treatments can effectively keep cottonwood competition from
significantly affecting conifer growth or survival. (Weyerhaeuser Company, 505 North Pearl Street,
Centralia, WA 98531).

Table 2. Black cottonwood density and predominant mean height for ages 1 and 2 years
after treatment.
Cottonwood Density Cottonwood Height

Treatment age1 age2 age 1 age 2

: (tpa) (tpa) (feet) (feet)

Check 100 1140 0.2 4.4
Release only 285 1935 0.2 4.8
Site Preparation only 5 340 0.1 42
Site Preparation + Release 0 5 0 0.4

Griffin Creek Mainline, 261%3 Road site preparation and release trial. Black cottonwood density
and height one and two years after plantation establishment. Sulfometuron applied at 4 oz
product per acre for site preparation and 2.6 0z per acre for the release treatment.

Eigure |. Age | cottonwood density by wemment.  Eigure 2. Age 2 cononwood density by treatment. Figure 3. Age | contonwood height by restment.  Eigured. Age2
Density (tpa)

Predominant maan height (fest) Pradominant mean height (feel)
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Percent live canopvy of downv brome infested rangeland following cone, two and three annual
applicationg of paraguat and glyoghosate (Kaycee WY). Tom D. Whitson, Gerald E. Fink, R.E.
Swearingen, D.C. Meyers. Research w#s established on rangeland at the Means Cld 88 Ranch,
Kaycee, WY to evaluate successive annual herbicide treatments for control of downy broma
(Bromus tectorum L.). The studies were established at two downy brome growth stages, 2 to 8
leaf and early bloom. Treatments were applied to 35 by 660 ft. single blocks with four
randomized permanent transects established within each block. Herbicides were applied with a
tractor mounted sprayer delivering 13 gpa at 35 psi. Applications information: April 9, 1991
{air temp. 48F, relative humidity 48%, wind N 2-5 mph, sky clear, soil temp. - 0 inch 45F, 2
inch 45F and 4 inch 42F) downy brome was in the 2 to 3 leaf stage 1 inch tall, May 17, 1391
{air temp. 53F, relative humidity $5%, wind calm, sky cloudy, soil temp. = O inch 53F, 2 inch
49F and 4 inch S5F) to downy brome in the 2 to 8 leaf gtage. April 23, 1992 (air temp. 59F,
relative humidity 39%, calm winds, clear sky, soil temp. - O inch 67F, 2 inch &3F and 4 inch
63F) Downy brome in the 2 to 8 leaf stage, Hay 6, 1992 (air temp. 80F, relative humidity 32%,
calm winds, clear sky, soil temp. - 0 inch 70F, 2 inch 70F and 4 inch 83F) to downy brome with
50% seed head emergence, April 29, 1993 (air temp. &5F, relative humidity 60%, clear sky, wind
8W 2~3 amph, soil temp. -~ 0 inch 60F, 2 inch 62F and 4 inch 62F) to downy brome in the 2 to 3
leaf stage, and June 11, 1993 {air temp. 70F, relative humidity 71%, wind S 1 mph, clear sky,
soil temp. - Q0 inch 85F, 2 inch 75F and 4 inch 75F) to Downy brome was in early bloom. Downy
brome was heavy with a uniform distribution.

Neither paraquat or glyphosate applied as a single year application provided satisfactory
contrel of downy brome with the long-term objective of a reduction in its seed bank. Paraquat
applications at 0.3 lp/acre for two consecutive years at either the 2 to 8 leaf or at early
bleoom stages provided greater than 90% downy brome control. Needleandthread (Stipa comata)
live canopy cover increased from 8% in the check to greater than 21%. Western wheatgrass
decreased from 5% in the check to 1%. Forbs increased from 1% to greater than 2% while bare
ground increased from 32% in the check to greater than 49% in areas treated at both growth
stages with paraquat at 0.5 1lb/A.

Glyphosate applied three consecutive years at the 2 to 8§ leaf stage at 0.5 lb/A provided
greater than 98% downy brome control. Blue grama live canopy increased from 8% in the check t
12% in the treated area. Needleandthread live canopy increased from 8% in the check to 24% in
the treated area, western wheatgrass decreased from 5% in the check to 1% in the treated area.
Forbs increased from 1% in the check to 4% in the treated area while bare ground increased fro
32% in the check to 58% in the treated area. {Agric. Exp. Sta., Laramie, WY 82071 SR 1695).

Table. Percent live canopy of downy brome infested rangeland following one, two and three annual
applications of paraquat and glyphosate. {Kaycee, WY}

. BROTE* STICO BOUGR CARFI AGRSHM Hisc forb Bare G
Treatment! Rate Year 2-8 EB 2~-8 EB 2-8 EB 2~8 EB 2-8 EB 2-8 ER 2-8 EB
1f 1f 1f 1f 1f 1f 1f
Percent live canopy cover’
Paraquat 0.5 1991 11 18 37 31 18 20 3 1 2 2 7 7 22 18
Paraquat 0.5 1991,1992 3 3 31  3e 28 25 4 1 1 1 8 6 25 28
Paraquat 0.5 1991,1992,1993 1 1 20 37 36 31 6 O 1 ¢} 7 3 29 28
Paraquat 0.7 1991 13 5 27 38 37 23 2 1 0 2 4 3 16 28
Paraquat 0.7 1991,1992 4 8 24 24 38 20 4 2 2 2 9 12 20 30
Paraquat 0.7 1991,1992,1993 1 Q 26 40 24 26 4 0 1 1 10 5 32 29
Paraquat 0.9 1991 15 8 41 28 10 29 2 1 2 1 5 3 24 30
Paraquat 0.9 1991,1992 2 1 34 40 11 17 6 2 1 2 14 8 31 30
Paraquat 0.9  1991,1992,1993 0 o] 16 37 26 22 13 1 o Q 9 3 35 37
Paraquat 1.1 1981 36 7 19 29 16 26 3 2 2 1 6 2 18 32,
Paraquat 1.1 1991,19%92 17 1 33 39 16 21 4 1 1 o 16 5 13 33
Paraquat 1.1 1991,1992,1993 1 ¢} 10 28 31 30 3 0 1 0 7 4 40 38
Glyphosate 0.38 1891 44 30 20 16 7 15 [e ] 12 10 4 3 13 25
Glyphosate (.38 1991,1992 19 17 2% 31 14 o} g 0 9 1 5 4 24 26
Glyphosate 0.38 1991,1992,1993 22 3 30 22 23 28 o 0 3 1 4 2 19 44
Glyphosate 0.5 1991 21 13 26 30 21 28 [ I 8 1 6 2 18 26
Glyphosate 0.5 1991,1992 g 12 33 29 271 22 g 0 0 4 9 s 18 28
Glyphosate 0.5 1991,1992,1993 1 4 33 24 36 26 c 0 1 7 7 1 18 38
Glyphosate (0.63 1991 10 38 27 12 34 15 o 0 3 11 9 4 17 19
Glyphosate 0.63 1991,1992 9 19 35 21 2% 16 o 0 0 9 11 8 20 26
Glyphosate 0.63 1991,1992,1993 10 2 35 26 9 14 o 0 1 [ 16 2 29 48
Glyphosate 0.75 1991 ig 23 26 25 7 21 0 0 3 3 15 3 11 21
Glyphosate 0.7% 1991,1992 31 14 13 35 9 17 o 0 2 5 22 2 20 21
Slyphosate 0.75 1991,1992,1993 8 ¢} 23 27 13 20 o 0O 1 1 16 2 34 49
Zheck —— e e 33 33 18 18 14 14 o 0 18 19 2 1 15 15

‘Treatments applied April 9, 1991, April 23, 1992 and April 29, 1993 downy brome 2 to 8 leaf
_etage, May 17, 1991, May 6, 1992 and June 11, 1993 downy brome early bloom.

BROTE - Bromus tectorum, STICO ~ Stipa comata, BOUGR ~ Bouteloua gracilis, CARFI ~ Carex
filifolia, AGRSM -~ Agropyron smithii, Misc. forb -~ miscellaneous forbs, Bare 6. - Bars ground,
2-8 1f - 2 to 8 leaf, EB -~ Early Bloom.

Weed control live canopy based on 400 pint frame counts/treatment, July 28-30, 1993.

7



Wild caraway control with herbicides on Colorado grass hay meadow. J.R.
Sebastian, and K.G. Beck. An experiment was established in a grass hay meadow
near Steamboat, CO to evaluate wild caraway (CARCA) control with triclopyr
amine and ester, 2,4-D amine and ester, and 2,4-D amine plus liquid nitrogen.
The design was a randomized complete block with four replications. All
treatments were applied May 17, 1994 with a CO,-pressurized sprayer using
11003LP flat fan nozzles at 24 gal/A, and 15 psi. Other application
information is presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations of treated plots were compared to non-sprayed control plots
and taken June 20, 1994 before cutting. Fall rosettes failed to germinate in
1994 (possibly due to droughty conditions), so only cne evaulation was
completed. Triclopyr amine controlled 33 to 45% of CARCA and triclopyr ester
controlled 20 to 63% of CARCA approximately 1 month after treatment (MAT).
2,4-D amine and ester provided 43 to 68% control of CARCA 1 MAT. 2,4-D amine
plus nitrogen (1.0 and 2.0 1lb ai/a plus 8.0 gt pr/a) provided 65 to 80% CARCA
control 1 MAT but nitrogen did not improve 2,4=-D amine’s performance. There
were no differences between similar rates of 2,4-D formulations. Indicated
grass injury included slight stunting and leaf curling to all species present.
Herbicide treatments will be evaluated again in 1995 for control longevity.
(Weed Research Laboratory, Colorado State University, Fort Collins, CO 80523)

Table 1. Application information for wild caraway control on Colorado grass
hay meadow.

Environmental data

Application date May 17, 1994

Application time 7:00 AM

Air temperature, F 50

Cloud cover, % 10

Relative humidity, % 40

Wind speed, mph 0 to 1

Soil temperature, (2.0 in.), F 46

Application date species growth stage height density

(in) (plts/fte

June 17, 1994 CARCA rosette (1lst year) 1 3 to 10
CARCA rosette (2nd vyear) 2 1 to 5
TAROF early flower 0 to 2
BROSP 4 to 5 leaf 5 varies
POASP vegetative 3 varies
PHLSP 4 to 5 leaf 5 varies
DACSP 4 to 5 leaf 5 varies
TRISP vegetative 3 varies

Table 2. Wild caraway control on Colorado grass hay meadow.

Treatment Rate Wild caraway Grass

control injury

June 20, 1994

(1b ai/a) (% of check)

triclopyr amine

w
(%]
[

triclopyr ester'

u oL
w
(=]

2,4-D amine

2,4-D ester

w
£
HOoOWWwWWLROoOOoOOoOo

ONHNHONMFEHOOOKFDO
Lo
(1+]
o

.

moococouwvwoouwLMNEHOW
[
w
[

2,4-D amine
+ nitrogen? 56

[SE™
(= =]
%]

LSD (0.05) 18 7

' Non-ionic surfactant added at 0.25% v/v to all triclopyr ester

treatments.

2 Nitrogen (8.0 gt pr/a) added to indicated treatments.



Wild caraway (Carum Carvi)control with various herbicides. T. Thomas, T.D. Whitson and J.
Jenkins. Wild caraway is a decedent of the common parsley family. It was once cultivated but
now has become a highly competitive weed. Wild caraway is a biennial plant, it’'s first year of
growth has the characteristics of a small fern, growing low to the ground. Growth the second
year starts from a single tap root and then produces a brownish red hollow stem 1 to 3 feat
tall with a white to pink floral top. Seed are approximately 1/8 inch long, with five tan
linear lines. Wild caraway is in the bloom stage by mid June. Wild caraway grows and thrives
in areas of wet to damp soils, such as mountain meadows, roadeides, hay meadows and irrigation
ditches.

A study was established for control of wild caraway on June 16, 1994 near Meeteetse, WY.

Plots 10 by 27 ft. with four replicationa arranged as a randomized complete block design.
Application information: air temperature 43F, surface temperature 1 inch 51F, 4 inches 47F and
5 inches 45F. The study site was a hay meadow containing both alfalfa and mixed grass species
which was densely infested with wild caraway. Thirteen different treatments consisting of six
different herbicides at various rates were applied with a CO, pressurized six-nozzle knapsack
sprayer delivering 30 gpa at 40 psi. All treatments were evaluated twoc times on July 8 and
September 8, 1994. The average of the two evaluations are presented in Table 1.

All herbicides with the exception of glyphcsate caused some damage to either the grass or
alfalfa. The treatment combinaticn of clopyralid plus 2,4-D at 0.19+1.0 lb ai/A controlled 85
percent control of the wild caraway with little damage to the grass hay. This study will be
evaluated in the spring and fall of 1995 to provide further information on control and
vegetation regrowth. (Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 1703).

Table 1. Wild caraway control with various herbicides.

Rate % Hay Damage
Herbicide' aifacre % control? Grass Alfalfa
Picloram 0.25 70 80 50
Picloram 0.5 80 90 50
picloram 1.0 90 90 100
Metsulfuron 0.6 oz 96 90 100
Metsulfuron 0.45 oz S0 50 100
Metsulfuron 0.3 oz 90 25 100
Metsulfuron 0.15 oz 90 5 15
Metsulfuron 0.08 oz 87 5 10
2,4-D+clopyralid 0.5+0.05 a0 5 50
2,4-D+clopyralid 1.0+0.1 85 10 65
Clopyralid 0.23 50 5 5
Glyphosate 1.0 0 5 S
Check — 0 0 0

Herbicides were applied 6/16/94.
! Evaluations were made July 8 and September 8, 1994, those data
were very similar, therefore it was averaged.
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Halogeton control with metsulfuron, dicamba, picloram, and 2,4-D on Coloradc
rangeland. J.R. Sebastian and K.G. Beck. Two rangeland experiments were
established near Maybell, CO to evaluate halogeton (HALGL) control with
metsulfuron, dicamba, picloram, and three 2,4~D formulations. The design was a
randomized complete block with four replications. Treatments were applied June
17 and June 23, 1992 at sites 1 and 2, respectively, with a CO,~pressurized
sprayer using 11003LP flat fan nozzles at 24 gal/A, and 15 psi. Non-ionic
surfactant at 0.25% v/v was included with all treatments. Other application
information is presented in Table 1. Plot size was 10 by 30 feet. Site 1 had
1 to 3 foot tall greasewood overstory while site 2 was a solid, single species
HALGL stand.

Visual evaluations of treated plots were compared with non-sprayed control
plots and taken at both sites in October of each year. Metsulfuron provided
good to excellent (73 to 94%) HALGL control at both sites approximately 5
months after treatment (MAT) while providing poor to good control 17 MAT.
Dicamba (32 oz ai/A) or dicamba tank mixes controlled 33 to 90% of HALGL and
the three 2,4-D formulations controlled 0 to 53% of HALGL 5 and 17 MAT.
Picloram controlled 19 to 49% and 26 to 82% of HALGL 5 and 17 MAT,
respectively. All treatments failed to provide adequate HALGL control 28 MAT.

Drought conditions occurred at both sites in 1992 and may have decreased HALGL
control. Also, at site 1 loss of HALGL control was apparent around the bases
of greasewood plants due to poor herbicide coverage at application. In 1993,
HALGL in plots where 40-60% of plants were controlled were more robust than
plants in check plots. (Weed Research Laboratory, Colorado State University,
Fort Collins, CO 80523)

Table 1. Application data for halegeton control eon Colorade rangeland
metsulfuron, dicamba, picloram, and 2,4-D on Colorado rangaland.

favironmental data

Location Site 1 Slte 2
Application date June 17, 19932 June 231, 1992
Application tima 8:00 PM 5:00 PM
Alr temperature, C 22 33
Cloud cover, % 0 10
Relative humidicy, % o 28
Wind speed, =ph L] 0 to 1
Soil temperature, (2.0 in.), € a0 32
tion £ ecles Growth staqe Height Depsity
(in) (plants/ft)
si
June 17, 1992 HALGL vegetative 1 told 7 to 14
site 2
June 23, 1992 HALGL vagetative 1 to3d 20 to 14

Table 2, Halogeton control with metsulfuron, dicamba, plcloram, and 2,4-D on Coloradeo rangaland.

Ireatment Rate Timing Halogeton
Octoher 12, 19%2 October 18, 1991 octobar 9, 1994
Site ] Site 2 Site 1 _Site 2 Site 1  Site 2
(oz aifA) {%¥ of check)===—==mscececccansamanmnne:
metsulfuron 0.1 1=3" a3 73 58 34 o o
0.2 1=3" &8 Bl a5 43 15 o
0.3 L=3n 93 90 80 50 0 L]
0.5 I=in 80 B4 76 65 13 B
0.6 1=3™ 81 94 87 61 o 5
matsulfuron 0.1
+ dicamba 3 1-3" 64 76 30 33 0 8
0.2
3 1=3% 78 Bl 78 g 21 5
picloram 2 1=3" 49 19 &0 26 a 0
4 1=3" 26 28 58 (3 o 5
[ 1-3" 16 40 71 82 13 o
dicamba 8 1-3" 49 45 43 40 7 ]
16 1-3n 61 S0 58 78 1] a
32 Y=3H 78 68 a0 90 13 10
dicamba a
+ plcloram 2 1= 68 56 74 60 ] 14
16
1-3" 70 56 70 78 o a
a8
4 1-3= 68 48 B4 75 ] o
2,4-D amine 16 1=3® k1] 41 o 5 L] a
dimethylamina'
+ diethan. 16 1=3= 53 16 o ] 0 o
2,4-D hu:c»:',rz
+ free acld 16 1=3= 51 a5 o o 4] o
dicamba [}
+ 2,4-D amine 16 1-am 72 61 43 40 o o
LsD (0.05) 25 7 25 17 20 15

dimethylamine + diethanolamine salt (Hl-Dep)
2

2,4-D butoxyathyl ester + free acld (Weedone 638)




Houndstongque control on Colorado rangeland with spring-or fall-applied
herbicides. J.R. Sebastian and K.G. Beck. A rangeland experiment was
established near Craig, Colorado to evaluate Houndstongue (CYWOF) control with
metsulfuron, metsulfuron plus dicamba, metsulfuron plus 2,4-D amine, dicamba,
picloram, and picloram plus dicamba. Spring (June 4, 1992) and fall (October,
12 1992) applications were made for timing comparison. The design was a
randomized complete block with four replications. Treatments were applied with
a CO,-pressurized sprayer using 11003LP flat fan nozzles at 24 gal/A, 15 psi. A
non-ionic surfactant at 0.25% v/v was included with all treatments. Other
application information is presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations of treatments were compared to non-sprayed control plots and
were taken in October 1992-94. Indicated control ratings are for CYWOF
rosettes only (very few bolted CYWOF plants were apparent in 1994 due to
drought conditions). All spring applied treatments (with the exception of
dicamba 8 oz ai/a) provided 77 to 100% CYWOF control approximately 4 months
after treatments (MAT) were applied (Table 2). Spring-applied metsulfuron (>
0.5 oz ai/a), metsulfuron plus 2,4-D, and picloram plus dicamba (8 plus 2 oz
ai/a) provided 83 to 92% CYWOF control approximately 16 MAT. Metsulfuron (0.6
oz ai/a) and picloram plus dicamba (4 plus 8 oz ai/a) applied in the spring
continued to provide 78 to 80% CYWOF control 28 MAT. Metsulfuron (0.6 oz
ai/a) and picloram plus dicamba (2 plus 16 oz ai/a) applied in fall controlled
73% of CYWOF 12 MAT. Spring-applied herbicides consistently out-performed
similar fall applications through the study. (Weed Research Laboratory,
Colorado State University, Fort Collins, CO 80523)

Table 1. Application data for Houndstongue control on Colorado rangeland with
spring or fall-applied herbicides.

Environmental data

Application date June 4, 1992 October 12, 1992

Application time 9:00 AM 8:00 AM

Air temperature, C 23 20

Cloud cover, % 50 40

Relative humidity, % 35 47

Wind speed, mph 0 to 2 0 to 5

Soil temperature, (2.0 in.), C 14 12

Application date Species Growth stage ight ensi

(in) (plants/£t°)

June 4, 1992 CYWOF rosette 1 1 to 10
CYWOF bolting 7 to 18 1 to 15

October 12, 1992 CYWOF rosette 1 to 4 1 to 10

CYWOF bolting 12 to 20 1 to 15

11



Table 2. Houndstongue control on Colorado rangeland.

Treatment' Rate Timing Houndstonque control?
October October October
1992 1893 1994
(oz ai/a) (% of check)
metsulfuron 0.1 spring 94 73 53
0.2 spring 83 57 48
0.3 spring 100 72
0.5 spring 95 83 63
0.6 spring 93 92 78
metsulfuron 0.1
+ dicamba 3 spring 77 68 63
0.2
3 spring 82 67 65
metsulfuron 0.3
+ 2,4-D amine 16 spring 100 92 67
picloram 4 spring 90 77 58
dicamba 8 spring 53 40 5
16 spring 87 33 23
picloram 2
+ dicamba 8 spring 93 70 63
4
8 spring 97 92 80
2
16 spring 89 70 32
metsulfuron 0.1 fall - 0 0
0.2 fall - 20 20
0.3 fall - 20 23
0.5 fall - 60 55
0.6 fall - 73 47
metsulfuron 0.1
+ dicamba 3 fall - 43 48
0.2
3 fall - 23 25
metsulfuron 0.3
+ 2,4-D amine 16 fall - 45 47
picloram 4 fall - 22 10
dicamba 8 fall - 18 10
16 fall - 35 27
picloram 2
+ dicamba 8 fall - 28 15
4
8 fall - 50 20
2
16 fall ? - 73 45
LSD (0.05) 18 32 38

! Non-ienic surfactant added at 0.25% v/v to all'treatnents.
Houndstongue control ratings are for rosette plants only.



The establishment of perennial grasses in areas infested with Russian knapweed. Tom Whitson,
Rick Bottoms, Bridger Feuz, Ron Swearingen and David Koch. Even though perennial grasses have
been introduced and compete successfully with lea‘y spurge Euphorbia esula L. they have not
been successfully introduced in stands of Russian knapweed (Centaurea repens L.). Ruasian
knapweed is allelopathic, therefore areas must be tilled before new seedlings can grow.
Russian knapweed a deep rooted perennial is highly competitive on disturbed sites and
reductions of land values from $75 to $150 per acre have been found by land appraisers.

Two studies located on Lander Complex sandy loam soils near Riverton and Ft. Washakie, WY were
treated with various herbicides on October 10 and 11, 1991. Plots were tilled with a
rototiller October 20, 1991. Metsulfuron and clopyralid were applied in August, 1992 and all
herbicides were reapplied in August, 1594. Russian knapweed had started into winter dormancy
during the 1991 application and was in late bloom in 1992 and early bloom in 1994. All plots
were seeded with Sodar streambank wheatgrass, critana thickspike wheatgrass, Hycrest crested
wheatgrass, Rosana western wheatgrass and bozoisky Russian wildrye at 10 lbs PLS/acre except
Russian wildrye which was seeded at 6 lbs/A on April 11 and 12, 1992.

Russian knapweed live canopy was reduced from over 50% in the untreated check to 10% in the
areas treated with picloram and clopyralid plug 2,4-D. Stands of the five perennial grassas
averaged 27% live canopy cover in the clopyralid plus 2,4-D treatments and 33% in the areas
treated with picloram. Neither burning or mowing reduced the live canopy cover of Russian
knapweed. The two grasses having the greatest overall establishment were Critana thickspike
wheatgrass with an average of 19.7% live canopy cover and Sodar streambank wheatgrass with
18.2% live canopy cover. The lowest amount of Russian knapweed (13.1%) and the highest % live
canopy of grasses (24.2%) were found in areas treated with the three clopyralid plus 2,4-D
treatments and seeded to Sodar streambank wheatgrass (Table 1).

Grasses were clipped twice during the growing season analyzed for T.D.N. and protein. Hay
values were then derived from the TDN, protein and production for each species (Table 2).
Crested wheatgrass had the highest yield and value with 1829 1bs of air dried forage/acre
valued at $73/acre. Other values ranged from 532 to §52/acre. (Wyoming Agric. Exp. Sta.,
Laramie, WY 82071 SR 1598)

Table 1. Comparison of % live canopy cover of Russian knapweed and seeded to 5 grasses [n 5 weed

control treatments (Ave. 2 locations)

Treatment
Clopyralid
Metsulfuron 0.29 1b+2,4-D
0.5 oz 1.5 1b Picloram 0.25 1b Mow Burn
R knap Grass R knap Grass R Knap Grase R knap Grass R knap Grass
* * L1 L) %

Streambank 44.4 9.7 13.1 24.2 13.3 28.3 3s.8 6.0 38.7 7.8
wheatgrase
Thickspike 50.0 12.8 16.5 24.7 15.5 29.2 41.7 4.9 42.9 3.9
wheatgrass
Crested 44.3 8.4 16.2 12.9 18.0 13.8 39.2 3.8 41.4 2.3
wheatgrass
Western 48.4 6.5 14.8 16.8 20.1 15.8 38.9 3.9 44.5 4.2
wheatgrass
Rusaian 46.0 8.2 14.4 19.0 20.4 16.8 40.5 3.4 39.0 1.4
wildrye

Table 2. Production and value as hay forage values in plots treated with
clopyralld plus 2,4-D and planted to various wheatgrass specles as waell

as Russian wildrve.

Streambank Thickepike Crested Westarn Ruassian

Clipped 6/15/94

Dry Matter(lb/A) 855 922 994 600 778
TDN (lb/A) 525 428 492 278 398
Protein (1b/A) 117 95 127 65 79
Value 5 34 £ 37 540 5 24 £ 31
Clipped B/4/94

Dry Matter(lb/A) 1298 956 1829 796 1024
TON({1lb/A) 515 380 807 356 445
Proteln(lb/A) 116 78 126 73 98
Value 5 52 ___ S5 38 5 73 s 32 s 4]
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Russian knapweed control with herbicides on Colorado rangeland. J.R. Sebastian
and K.G. Beck. A rangeland experiment was established near Eagle, CO to
evaluate Russian knapweed (CENRE) control with picloram, dicamba, picloram plus
dicamba, chlorsulfuron, and metsulfuron. Fall (September 12, 1989) and spring
(June 18, 1990) applications were made for timing comparison. The design was a
randomized complete block with four replications. Chlorsulfuron and
metsulfuron treatments were applied with a non-ionic surfactant (0.25% v/v).
All treatments were applied with a CO,-pressurized backpack sprayer using
11003LP flat fan nozzles at 24 gal/a, 15 psi. Other application information is
presented in Table 1. Plot size was 10 by 30 feet.

Visual evaluations of treated plots were compared to non-treated control plots
and taken in June and August 1990, October 1991, and September 1992-94.
Picloram fall-applied at 1.0 1b/A controlled 80 to 100% of CENRE approximately
6, 11, 25, 36, 48, and 60 months after treatment (MAT) (Table 2). Picloram at
0.5 1lb/A fall-applied provided 92% CENRE control 11 MAT and 70 to 81% control
25, 36, and 48 MAT, respectively. Picloram at 0.5 and 1.0 1lb/A spring-applied
provided 71 and 92% control 16 MAT, respectively. However, only picloram at
1.0 1lb/A spring-applied provided acceptable long-term control. Chlorsulfuron
and metsulfuron did not provide acceptable long-term control. (Weed Research
Laboratory, Colorado State University, Fort Collins, CO 80523)

Table 1. Application information for Russian knapweed control with herbicides
on Colorado rangeland.

Environmental data

Application date Sep 12,1989 Jun 18, 1990

Application time 1:00 PM 9:00 AM

Air temperature, C 12 16

Cloud Cover, % 100 10

Relative humidity, % 60 44

Wind speed, mph 0 0

Soil temperature (2.0 in), C 11 16

Weed data

Application date Spezies Growth stage Height Density
(in.) (shoots/ft?)

September 12, 1989 CENRE fall vegetative 10 to 12 1 %o 4

June 18, 1990 CENRE bolting 6 to 10 1 to 6
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Table 2. Russian knapweed control on Colorado rangeland.

Ireatment Rate Timing Russian knapweed control
Jun Aug Cct. Sep Sep Sep
1990 159¢Q 1831 1992 1993 1994
{1b ai/a) - - (3 of check)
picloram 0.25 fall 75 60 46 42 40 40
0.5 fall 82 81 72 70 66 53
1.0 fall 100 94 g2 86 86 - 80
dicamba 0.5 fall 51 13 8 a 9 5
1.0 fall 77 41 8 3 o ¢
picloranm 0.25 ’
+ dicamba 0.5 fall 92 49 38 i6 35 33
0.13
1.0 fall 96 71 49 43 40 a9
chlorsulfuron' 0.02 fall 63 31 6 6 5 4
0.05 fall 86 59 0 o} o ¢
metsulfuron' 0.02 fall 78 48 0 ) ) 0
picloranm 0.25 spring - 59 44 40 35 30
0.5 spring - 70 71 65 65 64
1.0 spring - 80 92 91 89 88
dicamba 0.5 spring - 50 4 3 3 ¢
1.0 spring - 67 15 22 20 19
picloram 0.25
+ dicamba 0.5 spring - 72 58 54 54 46
0.13
1.0 spring - 65 25 20 12 is
chlorsulfuron 0.02 spring - 39 0 o 0 0
0.05 spring - 68 24 13 11 5
metsulfuron ¢.02 spring - 56 10 10 7 4
LSD (0.05) 11 20 26 24 23

! Non-ionic surfactant added at 0.25% v/v to all chlorsulfuron

and metsulfuron treatments.
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Efficacy of 2.4-D formulations for leafy spurge control. Mark A. Ferrell. This research was conducted near Devil's
Tower, Wyoming to compare the efficacy of various formulations of 2,4-D on the control of leafy spurge. Plots
were 10 by 27 ft. with four replications arranged in a randomized complete block. Treatments were applied
broadcast with a CO, pressurized six-nozzle knapsack sprayer delivering 10 gpa at 30 psi June 9, 1992 (air temp. 82
F, soil temp. 0 inch 125 F, 1 inch 110 F, 2 inch 95 F, 4 inch 85 F, relative humidity 27%, wind south at 5 mph,
sky partly cloudy). Retreatments were applied June 15, 1993 (air temp. 74 F, soil temp. 0 inch 90 F, 1 inch 85 F,
2 inch 80, 4 inch 75, relative humidity 35%, wind south at 3 mph, sky clear). Retreatments were applied June 14,
1994 (air temp. 60 F, soil temp. 0 inch 75 F, 1 inch 75 F, 2 inch 75, 4 inch 70, relative humidity 67%, wind
northwest at 2 mph, sky cloudy). The soil was classified as a silt loam (22% sand, 58% silt, and 20% clay) with
1.8% organic matter and 2 6.3 pH. Leafy spurge was in the full bloom stage and 7 to 12 inches high in 1992, 24 to
30 inches high in 1993 and 18 to 24 inches high in 1994. Infestations were heavy throughout the experimental area.
Evaluations were made June 9, 1992; July 8, 1992; September 10, 1992; June 15, 1993; September 21, 1993; June
14, 1994; and September 14, 1994,

Shoot counts taken July 1992, one month after treatment, show all treatments significantly reduced leafy spurge
shoot counts compared to the untreated control. Shoot counts taken September 1992, June 1993, September 1993
and June 1994 show no difference between the untreated control and the other treatments. All treatments show a
significant reduction in shoot counts, when compared to the untreated control in September 1994. However, data
indicate there are no differences between 2,4-D formulations for leafy spurge control at any evaluation date.
(Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 1693.)

Table. Efficacy of 2,4-D formulations for leafy spurge control.

Evaluation date

Treatment* Rate June 9, 1992  July 8, 1992 Sept. 10, 1992 June 15, 1993  Sept. 21, 1993  June 14, 1994  Sept. 14, 19%
Ib/A No. shoots/0.25 m™
Weedar 64% 2.0 44 6 26 47 23 34 8
Hi Dep® 2.0 37 5 27 38 19 29 7
Weedone LV42 2.0 47 4 29 41 21 30 6
Weedone 6382 2.0 41 2 33 40 20 29 6
Esteron 99C® 2.0 47 5 34 44 23 35 9
Tordon 22K® 0.5 50 19 23 48 16 36 9
Weedy check - 45 26 26 49 35 32 23
(LSD 0.05) 12 3 10 11 10 8 8
cv) 19 24 23 17 30 16 58

*Treatments applied June 9, 1992. Retreatments applied June 15, 1993 and June 14, 1994.
*Leafy spurge shoot counts are based on means of three 0.25 m? quadrats/plot. Counts were taken before treatment application on June 9, 1992.
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Leafy spurge control with quinclorac. Mark A. Ferrell. This research was conducted near Devil's Tower, Wyoming
to evaluate leafy spurge control with early fall applications of quinclorac, alone or in combination with 2,4-D amine
or picloram. Plots were 10 by 27 ft. with four replications arranged in a randomized complete block. Early fall
herbicide weatments were applied broadcast with a CO, pressurized hand-held sprayer delivering 20 gpa at 40 psi
on September 21, 1993 (air temp. 65 F, soil temp. 0 inch 65 F, 1 inch 65 F, 2 inch 65 F, 4 inch 64 F, relative
humidity 37%, wind north at 5 mph, sky clear). The soil was a silt loam (22% sand, 58 % silt, and 20% clay) with
1.8% organic matter and a 6.3 pH. Leafy spurge was past seed production and 14 to 20 inches in height for the
early fall treatments. Infestations were heavy throughout the experimental area. Visual evaluations were made June
15, 1994 and September 14, 1994,

Early fall applications of quinclorac + picloram (1.0 + 0.5 Ib/A) + Scoil, provided 89% control of leafy spurge,
nine months after treatment. However, control had dropped to 76%, 12 months after treatment. Quinclorac (1.25
Ib/A) + Scoil provided good control (82%) nine months after treatment, with control dropping to 72%, 12 months
after treatment. No other treatments provided satisfactory control of leafy spurge. (Wyoming Agric. Exp. Sta.,
Laramie, WY 82071 SR 1692.)

Table. Leafy spurge control with quinclorac.

Application date/evaluation date

Treatment Rate Sept. 21, 1993/June 15, 1994  Sept. 21, 1993/Sept. 14, 1994
/A control!
Quinclorac? 0.75 61 40
Quinclorac? 1 72 58
Quinclorac? 1.25 82 73
Quinclorac 1 76 63
Quinclorac +picloram? 0.75+0.5 89 76
Picloram 0.5 76 53
Picloram + 2,4-D amine 0.5+1 58 38
(LSD 0.05) 22 23
(CV) 23 32

'Percent control by visual evaluation.
?Methylated-seed-oil adjuvant (Scoil) added at 1 quart/acre.



Eluroxypyr control of Jeafy spurge. Mark A. Ferrell. This research was conducted near Devil's Tower, Wyoming
to evaluate leafy spurge control with fluroxypyr applied prebud to bud and full-flower. Plots were 10 by 27 ft. with
four replications arranged in a randomized complete block. Prebud to bud treatments were applied broadcast with a
CO, pressurized six-nozzle knapsack sprayer delivering 20 gpa at 40 psi May 25, 1993 (air temp. 73 F, soil temp. 0
inch 80 F, 1 inch 73 F, 2 inch 70 F, 4 inch 67 F, relative humidity 40%, wind south at 3 mph, sky clear). Full-
flower treatments were applied June 16, 1993 (air temp. 60 F, soil temp. 0 inch 75 F, 1 inch 70 F, 2 inch 68 F, 4
inch 65 F, relative humidity 90%, wind north at 5 mph, sky cloudy). The soil was a silt loam (22% sand, 58% silt,
and 20% clay) with 1.8% organic matter and a 6.3 pH. Leafy spurge was 14 to 18 inches in height, for prebud to
bud treatments and 14 to 20 inches in height, for full-flower treatments. Infestations were heavy throughout the
experimental area. Visual evaluations were made June 14, 1994 and September 14, 1994.

Treatments applied prebud to bud provided no leafy spurge control, one year after application. Treatments applied
at full-flower provided only limited control. (Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 1691.)

Table. Fluroxypyr control of leafy spurge.

Leafy spurge control’

Treatment' Rate Prebud to bud Full-flower
Ib/A %

Fluroxypyr 0.125 0 0
Fluroxypyr 0.25 0 8
Fluroxypyr 0.5 0 20
Fluroxypyr+2,4-D amine 0.25+1 0 23
Picloram+2,4-D amine 0.25+1 0 36
Picloram 0.5 0 28
2,4-D amine 2 0 8
Fluroxypyr +picloram 0.125+0.25 0 15
Fluroxypyr + picloram 0.25+0.25 0 4
Weedy check — 0 0
(LSD 0.05) ns 25
(CV) - 121

'Treatments applied prebud to bud May 25, 1994 and fuil-flower June 16, 1994.
*Weed control visually evaluated June 14, 1994,
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Comparison of imazaquin, imazethapvr, and various liquid and powder 2,4-D formulations for leafy 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
control is increased 15 to 25% when 2,4-D at | 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. Soon
several formulations of 2,4-D will no longer be available because they will not be 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 applied alone or with
other herbicides for leafy spurge control.

The first experiment was established June 8, 1992 near Valley City, ND when leafy spurge was in the
yellow bract to flowering growth stage with lush growth and 18 to 24 inches tall. Herbicides were applied
using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. All plots were 10 by 30 ft 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,

The water soluble powder CL-782 provided only 68% topgrowth control 1 month after the first treatment
(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 65% control following three
annual appolications, which was better leafy spurge control than for the other 2,4-D formulations evaluated.
Picloram applied at 0.5 Ib/A for 3 consecutive years provided 97% leafy spurge control.

A second experiment was established August 27, 1992 near Chaffee when leafy spurge was in the fall
regrowth stage. Picloram plus 2,4-D dimethylamine provided better leafy spurge control than picloram plus
2,4-D mixed amine [2 MAFT and tended to provide better control 24 MAFT (Table 2). Imazaquin or
imazethapyr applied at 4 0z/A with Scoil (methylated crop oil adjuvant) provided control similar to picloram
plus 2,4-D 21 MAFT. However, control declined rapidly especially by 24 MAFT. Control was not improved
when 2,4-D mixed amine was applied with either imazaquin or imazethapyr plus Scoil.

In general, leafy spurge control was similar with most 2,4-D formulations. 2,4-D mixed amine provided
better control than other formulations evaluated but only after 3 annual applications. Control was enhanced
when 2,4-D dimethylamine but not mixed amine was applied with picloram but not with imazethapyr or
imazaquin, (Published with approval of the Agric. Exp. Stn., North Dakota State University, Fargo 58105).
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Table |. Comparison of various 2,4-D formulations applied in June 1992 through 1994 for leafy
spurge control (Lym and Messersmith).

Months after first treatment
Treatment Rate 1 3 12 15 24 27

[6/A~ —— % control

2,4-D dimethylamine (Weedar 64) 2 98 20 19 46 21 25
2,4-D dimethylamine + diethanolamine (Hi-Dep) 2 98 13 11 56 43 65
2,4-D butoxyethyl ester (Weedone LV4) 2 00 18 22 57 30 45
2,4-D acid + butoxyethyl ester (Weedone 638) 2 99 18 13 75 38 45
2,4-D isooctyl(2-ethylhexyl)ester (Esteron 99) 2 99 18 10 47 30 28
2,4-D triisopropanolamine + diethylamine (Formula 40) 2 97 17 6 43 18 40
2,4-D dimethylamine 80% WSP (CL-782) 2 68 28 13 53 40 37
2,4-D dimethylamine 85% WSP (Savage) 2 %9 26 11 47 23 39
Picloram 0.5 99 8 65 94 93 97
LSD (0.05) 1 27 17 25 22 17

Table 2. Comparison of 2,4-D formulations applied with imazaquin or imazethapyr twice annually in the
fall near Chaffee, ND (Lym and Messersmith).

Months after
first treatment
Treatment Rate 9 12 21 24
—0ZZA — ——— % control ——
2,4-D mixed amine? 32 81 8 69 21
Picloram 8 95 27 98 22
Picloram + 2,4-D mixed amine® 8+ 16 98 39 98 36
Picloram + 2,4-D dimethylamine 8+ 16 99 61 95 50
Imazaquin + Scoil 2+ 1qt 93 23 87 28
[mazethapyr + Scoil 2+1qt 93 18 99 26
Imazaquin + Scoil 4+1qt 98 43 88 23
Imazethapyr + Scoil 4+1q 85 50 94 8
2,4-D mixed amine* + imazaquin + Scoil 8+2+1qt 97 13 87 9
2,4-D mixed amine® + imazethapyr + Scoil §+2+1qt 97 43 79 17
LSD (0.05) 14 24 16 18

“Mixed amine salts of 2,4-D (2:] dimethylamine:diethanolamine) - Hi-Dep.
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omparison icloram amine, ester, and potassium salt formulations applied at e st
leafy spurge control. Rodney G. Lym. Picloram formulated as the potassium (K) salt (Tordon 22K) has
been the most effective herbicide for leafy spurge control. However, picloram is poorly absorbed into
leafy spurge, so relatively high rates are used which means high treatment costs. The purpose of this
research was to evaluate an amine and ester formulation of picloram for leafy spurge control.

The liquid picloram formulations evaluated included a triisopropanol amine, isooctyl ester, and K-salt:
Picloram amine was commercially combined with 2,4-D triisopropanol amine at a ratio of 1:4 (Tordon
101) and picloram ester was commercially combined with triclopyr butoxyethy!l ester at 1:2 (Access).
Previous research at North Dakota State University has shown that triclopyr does not control leafy spurge
so any leafy spurge control from the ester combination was assumed to be from only picloram.

A series of experiments was established during the true-flower, flower-to seed-set, and fall-regrowth
growth stages of leafy spurge. Treatments were applied on June 8, 1992 near Valley City, June 26 near
West Fargo, and September 9 near Hunter, ND for the true-flower, early-seed-set, and fall-regrowth
growth stages, respectively. Treatments were reapplied on a similar date in 1993. Treatments were
applied with a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The experiments were in a
randomized complete block design with four replications, and plots were 10 by 30 ft. Treatments were
evaluated visually based on percent stand reduction as compared to the control.

Table. Comparison of picloram amine, ester, and potassium salt formulations for leafy spurge control,
applied at three leafy spurge growth stages in 1992 and 1993 (Lym).

Growth stage and

____Months after first treatment
Flower* Seed-set Fall

Treatment Rate 3 12 24 27 2 1123 9 12
— 0z/A — —— % control

Picloram amine+2,4-D*+X-77 4+16+0.5% 9 76 90 89 96 12 39 8 2
Picloram amine+2,4-D*+X-77 8+32+0.5% 99 92 95 93 98 6 26 94 25
Picloram®+2,4-D amine+X-77 4+16+0.5% 92 69 8 82 95 9 18 87 2
Picloram®+2,4-D amine+X-77 8+32+0.5% 98 80 97 90 98 9 21 97 49
Picloram ester+triclopyr+picloram* 1+2+3 93 64 93 78 93 S5 13 74 2
Picloram ester-+triclopyr®+picloram* 14247 97 81 92 84 9% 7 22 . .
Picloram ester-+triclopyr®+picloram* 2+4+6 98 83 93 93 95 3 6 97 19
Picloram ester+triclopyr*+picloram®+2,4-D

amine 1+2+3+16 9 92 90 87 90 3 10 93 20
Picloram K-salt® 4 99 83 91 81 8 6 7 70 3
Picloram K-salt® 8 98 79 92 75 92 321 84 6
LSD (0.05) NS 17 § 11 5 NSNS 20 20

*Treatments were reapplied in June 1993.

®Picloram triisopropanol amine plus 2,4-D triisopropanol amine (1:4) - Tordon 101.
‘Picloram potassium salt - Tordon 22K.

“Picloram isooctyl ester plus triclopyr butoxyethyl ester (1:2) - Access.

Leafy spurge control 12 months after treatment tended to be better with picloram amine plus 2,4-D than
picloram K-salt plus 2,4-D when applied at the true flower growth stage (Table). However, control was
similar with picloram amine or K-salt formulations when applied at the early-seed-set or fall-regrowth
growth stages. Previous research at North Dakota State University has shown that picloram ester at 4 to
8 oz/A kills {eafy spurge topgrowth rapidly and provides only short-term control. Picloram ester at 1 or 2
0z/A was applied with picloram K-salt in this study in an attempt to reduce initial leaf injury but still
increase absorption and thus long-term control. However, leafy spurge control with treatments containing
picloram ester was either similar to or less than treatments that contained picloram K-salt or amine
formulations. (Published with approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo).
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spurge control with quinclorac applied with various adiuvants for 3 years. 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 10 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 1951 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. Previous research has shown that quinclorac provided the
best leafy spurge control when fall-applied.

Evaluaion date

Treatment® Rate June 91 June 92 June 93  Sept 93 Sept 94
~ IbfA — % control

Quinclorac + BAS-090 I+1 gt 90 93 99 92 90
Quinclorac + Scoil 1+1 gt 74 95 99 94 81
Quinclorac 1 49 82 89 59 31
Quinclorac + picloram 1+0.5 85 97 97 94 93
Quinclorac + picloram + BAS-090 1+0.5+1 qt 91 99 99 97 97
Picioram + 2,4-D 0.5+1 81 92 94 90 84
Picloram + 2,4-D + Scoil 0.5+1+1 qt 43 69 92 61 63
Picloram + 2,4-D + BAS-090 0.5+1+1 gt 57 83 94 73 68
Picoram + Scoil 0.5+1 qt 71 82 95 60 63
Picloram 0.5 60 84 96 81 79
LSD (0.05) 28 14 6 28 22

"Treatments applied annually in September for 3 yr.

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 conirol in June 1993 following a third
application averaged 92% or better with all treatments except when quinclorac was applied alone.
Quinclorac at 1 16/A plus BAS-090 or the methylated-seed-0il 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. Long-term control with quinclorac plus BAS-090 or Scoil was
better than picloram plus 2,4-D at 0.5 plus 1 {b/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 reduced control when applied with picloram plus 2,4-D.

Quinclorac plus BAS-090 or Scoil fall-applied provided good leafy spurge control and could be an

alternative to picloram plus 2,4-D. There was no grass injury with any treatment. (Published with
approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105).
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Comparison of liquid and powder picloram formulations applied alone or with glyphosate or adjuvants for leafy
spurge control. Rodney G. Lym. Previous research at North Dakota State University has shown that the liquid

picloram K-salt formulation provided better leafy spurge control than water-soluble powder (WSP)
formulations. However, control from the picloram WSP formulations was improved when applied with 2,4-D
or adjuvants compared to the dry formulation alone. The purpose of this research was to further evaluate
various formulations of picloram alone and with additives for improved leafy spurge control compared to the
picloram K-salt formulation,

A series of experiments was established in the spring or fall of 1992 at various locations in North Dakota.
All treatments were applied with a tractor-mounted sprayer delivering 8.5 gpa at 35 psi either in June or
September when the plants were in the true-flower or fall-regrowth growth stages, respectively. The spring
treatments were reapplied in June 1993. All experiments were in a randomized complete block design with
four replications, and plots were 10 by 30 ft. Treatments were evaluated visually based on percent stand
reduction as compared to the control.

The first experiment evaluated picloram formulated as the K-salt, an acid WSP (XRM-5255), or a K-salt
WSP (XRM-5173) applied either alone or with Scoil (a methylated seed oil adjuvant) or 2,4-D. Picloram
K-salt applied as a liquid formulation provided better leafy spurge control than the acid WSP and tended to be
better than the K-salt WSP following one or two annual applications (Table 1). Control with the K-salt liquid
averaged over rates was 71 and 80% 12 and 24 months after the first treatment (MAFT), compared to 53 and
54% for XRM-5255, respectively, and 64 and 68% for XRM-5173, respectively. The difference between
picloram formulations was most pronounced when the lower rates of 0.25 and 0.5 Ib/A were used. XRM-5255
or XRM-5173 at 0.5 Ib/A applied either with Scoil or 2,4-D at 0.25 Ib/A provided control similar to the
comparable picloram K-salt liquid formulation treatment.

The second experiment evaluated the various picloram formulations applied alone or with various liquid or
powder formulations of 2,4-D at two locations in North Dakota. In general, picloram liquid and powder
formulations provided similar leafy spurge control at comparable rates (Table 2). However, initial leafy spurge
control with picloram plus 2,4-D tended to be higher when at least one of the herbicides was a liquid
formulation, compared to when both were WSP formulations.

Picloram liquid K-salt and K-salt powder (XRM-5173) applied in the late-flower to early-seed-set growth
stage provided similar leafy spurge control when applied with 2,4-D LVE or 2,4-D amine or a seed-oil adjuvant
(Table 3). However, control with picloram acid powder (XRM-5255) was improved when applied with 2,4-D
compared to applied alone. Glyphosate plus 2,4-D applied at 4 + 7 0z/A provided the most consistent control
at both locations, averaging 78 and 69% 3 and 24 MAFT applied alone or with picloram. There was no grass
injury at either location.

Glyphosate plus 2,4-D at 4 + 7 oz/A applied in September did not provide satisfactory leafy spurge control
the following growing season (Table 4). Control was similar with all picloram formulations, whether applied
alone or with 2,4-D or a seed-oil adjuvant. No treatment provided satisfactory control 12 months after
{reatment. .

In summary, picloram K-salt liquid formulation provided better leafy spurge control than the acid powder
formulation when applied in mid-June during the true-flower growth stage. XRM-5255 or XRM-5173 provided
similar leafy spurge control as liquid picloram K-salt when applied with 2,4-D or a seed-oil adjuvant.
Glyphosate plus 2,4-D provided good leafy spurge control when applied in late June but not when fall-applied
(Published with approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105).
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Table 1. Comparison of picloram liquid and water-soluble powder formulations for leafy spurge control applied in June 1992

and 1993, established near Valley City, ND (Lym).
o Months afier first treatment

Treatment Rate 3 12 15 24
e (O e e Y comitrol
Picloram® 0.25 67 48 68 65
XRM-5255" 025 36 45 61 33
KRM-5173¢ : 0.25 51 38 52 41
Picloram® 0.5 96 73 85 81
XRM-5255° 0.5 46 37 57 44
XRM-5173° 0.5 85 70 71 70
Picloram® ! 100 92 98 94
XRM.5255" 1 97 78 76 85
XRM-5173 i 99 84 92 93
XRM-5255° + Scoil 0.5+ 1 qt 98 88 5 78
XRM-5173° + Scoil 0.5+ 1 gt 97 88 83 79
Picloram® + 24-D 025 + 1 90 64 34 79
XRM-5285% + 24D 025+ 1 91 57 93 7%
XPM-5173 + 24-D 025 +1 91 48 93 7%
LSD (0.05) {7 25 13 18

"Picloram K-salt liquid - Tordon 22K,
*Picloram acid formulated as a water-soluble powder.
“Picloram K-salt formulated as 2 water-soluble powder.

Table 2. Comparison of picloram water-soluble acid powder, K-salt powder, and liquid K-salt formulations alone and with
liquid and powder 2,4-D formulations for leafy spurge control when applied in fune 1992 and 1993 at Valley City and West

Fargo, ND (Lym).
e OnRS after first treatment

Valley City West Fargo Mean

Treatment Rate 3 12 24 3 12 24 3 24
—— (A % control

XKRM-5255° 0.25 69 13 51 31 $ 30 50 40
XRM-5173° 0.25 90 24 45 38 9 25 64 35
Picloram® 0.25 82 19 49 28 4 8 55 28
XRM-5238° 1 56 6 31 44 3 $ 50 19
2,4-D amine WSP* 1 41 3 23 45 6 g 43 15
2,4-D amine Lquid’ 1 48 5 26 44 5 i5 47 20
XRM-5255" + XRM-5238° 025 +1 78 23 64 52 6 14 65 3%
XRM-5173° + XRM-5238% 025+ 1 68 17 50 60 12 27 64 38
Picloram® + XRM-5238¢ 025+ 1 90 37 &6 63 9 15 76 40
Picloram® + 24-I3 wmine WSP* 025+ 1 83 20 59 62 19 Z S b 46
Picloram® + 2,4-D amine liquid’ 0.25 + 1 91 26 &5 77 19 38 24 51
XRM-5255* + 2,4-D amine WSP* 025 +1 90 30 78 68 18 30 78 54
XRM-5173° + 2,4-D amine WSP* 025+ 1 93 31 70 68 15 32 80 51
LSD (0.05) 22 12 16 17 9 21 27 21

‘Picloram acid formulated as a water-soluble powder.
*Picloram K-salt formulated as a water-soluble powder.
*Picloram K-salt liquid - Tordon 22K,

2,4-D> amine water-soluble powder 85%.

‘80% WSP (Savage)

Dimethylamine (Weedar 64)
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Table 3. Comparison of various picloram formulations alone or with additives and glyphosate plus 2,4-D applied durin
fhe Tate-flower to early seed set g]rjowr.h stage at Sheyenne and West Fargo, ND (Ly!%)yp P i .

Month after first treatment

Sheyenne West Fargo Mean
Treamment Rate 3 12 24 3 12 24 3 24
— ozZA — % control
Glyphosate + 2,4-D*+ X-77 4+7+0.5% 99 69 58 91 80 70 74 64
Glyphosate + 2,4-D* + picloram + X-77 4+7+4+0.5% 99 87 10 9% 76 78 B8l 74
XRM-5255° 4 97 42 3 18 12 8 27 5
XRM-5255° +2,4-D LVE 4+16 97 36 35 85 21 44 28 39
XRM-5255° + 2,4-D amine 4+16 99 60 53 92 13 8 36 31
XRM-5173¢ 4 96 48 17 40 7 5 28 1l
XRM-5173¢ + 24-D LVE 4+16 99 47 44 9| 19 26 33 35
XRM-5173° + 2,4-D amine 4+16 99 41 26 9% 22 30 32 28
Picloram* 4 99 60 35 T4 12 16 39 25
Picloram* + 2,4-D amine 4+16 99 53 33 92 14 271 33 30
Picloram* + 2,4-D LVE 4+16 100 55 77 92 13 16 34 46
Picloram® + BAS-090 4+l qt 100 63 65 95 28 49 45 57
Picloram® + 2,4-D + BAS-090 4+16+1 qt 99 56 90 90 12 26 14| 57
Picloram® + Scoil 4+ qt 99 41 54 9% 17 29 29 4l
Picloram® + 2,4-D + Scoil 4+16+1 qt 99 48 81 91 23 44 35 57
LSD (0.05) 2 NS 34 16 la 27 15 39

“Commercial formulation - Landmaster BW.

*Picloram acid formulated as a water-soluble powder.
‘Picloram K-salt formulated as a water-soluble powder.
“Picloram K-salt liquid - Tordon 22K.

Table 4. Comparison of various picloram formulations alone or with additives and glyphosate plus 2,4-D applied in
September 1992 near Hunter, ND (Lym).

Months after treatment

Treatment Rate 9 12
—_0ZA — —— % control
Glyphosate + 2,4-D*+ X-77 4+7+H).5% 30 0
Glyphosate + 2,4-D* + picloram + X-77 4+7+8+0.5% 98 32
XRM-5255° 8 92 15
XRM-5255° + 2,4-D LVE 8+16 96 33
XRM-5255" + 2,4-D amine 8+16 96 22
XRM-5173° ’ 8 99 62
XRM-5173° + 2,4-D LVE 8+16 98 40
XRM-5173° + 2,4-D amine 8+16 95 33
Picloram* 8 83 11
Picloram® + 2,4-D amine 8+16 83 6
Picloram® + 2,4-D LVE 8+16 84 6
Picloram® + BAS-090 8+1 qt 87 20
Picloram® + 2,4-D + BAS-090 8+16+1 qt 90 31
Picloram* + Scoil 8+ qt 86 5
Picloram® + 2,4-D amine + Scoil 8+16+1 qt 92 25
LSD (0.05) 14 35

“Commercial formulation - Landmaster BW,

*Picloram acid formulated as a water-soluble powder.
‘Picloram K-salt formulated as a water-soluble powder.
Picloram K-salt liquid - Tordon 22K.

25



¢ control with fall-applied imaze icl uin . Rodney G. Lym and Calvin G.
Messersmith. Previous research at North Dakota State University has shown that fail-applied imazethapyr at 2
to 4 0z/A and quinclorac at 16 to 24 o2z/A provide good leafy spurge control. However, treatment costs at
these rates would be prohibitive. Control has occasionally been increased when these herbicides have been
applied with an adjuvant. The purpose of this research was to evaluate imazethapyr and ginclorac applied at
reduced rates with various spray adjuvants or other herbicides for leafy spurge control.

The experiment was established near Fort Ransom and on the Ekre Experiment Station, near Walcott, ND,
on September 23, 1993, Leafy spurge was approximately 24 inches tall, branched, and the leaves were '
beginning to senesce and turn red. The soil was a loam at Fort Ransom and loamy sand at Ekre. Soil moisture
was near field capacity, and the pH was 6.8 at both locations. Soil organic matter was much higher at Fort
Ransom than Ekre at 7.0 and 2.9%. respectively. Herbicides were applied using a tractor-mounted sprayer
delivering 8.5 gpa at 35 psi. Plots were 10 by 30 £, and each treatment was replicated three and four times at
Ekre and Fort Ransom, respectively. Visual evaluations were based on percent stand reduction as compared to
the control. ‘

Leafy spurge control was better at Ekre than Fort Ransom regardless of treatment (Tabie). The decreased
control at Fort Ransom compared to Ekre is likely due to the high soil organic matter at Fort Ransom. )
Imazethapyr, quinclorac, and picloram generally have moderate to long soil residual in North Dakota soils but
can be bound by organic matter which would decrease control. Leafy spurge growth stage, soil moisture, and
weather conditions at treatment were similar at both locations and should not have affected initial herbicide
absorption and translocation.

Picloram and quinclorac at 0.5 to | Ib/A and imazethapyr at 0.125 to 0.25 Ib/A provided better than 80%
control 9 months after treatment (MAT) at Fort Ransom (Table). However, control declined rapidly and no
treatment provided satisfactory control by 12 MAT. All treatments provided excellent control at Ekre 9 MAT
but only picloram at | Ib/A provided 90% or better control 12 MAT. Qinclorac plus Sun-It I (a methylated
seed oil adjuvant) provided similar control regardless of herbicide rate and averaged 57% 12 MAT :-st Elq:c,

* similar to picloram at 0.5 Ib/A. Imazethapyr provided control averaging 49% at Ekre, whether applied with the
adjuvants X-77 plus 28% N or with picloram, 2,4-D, or quinclorac.

In general, quinclorac at 0.5 to 1 Ib/A and imazethapyr at 0.125 to 0.25 Ib/A applied with Sun-It II plus 23%
N provided similar leafy spurge control to picloram at 0.5 to 1 Ib/A. Herbicides applied with adjuvants i
provided better control than various herbicide combination treatments. (Published with approval of the Agric.
Exp. Stn., North Dakota State University, Fargo 58105) ‘

Table, Leafy spurge control with picloram, quinclorac, and imazethapyr fall-applied at two locations in
North Dakots (Lym and Messersmith),

Locati .
Fort Rapsom Ekre
Trestrent . Rate 9 MAT® 12 MATY 9 MAT (2 MAT*
WA : %
Picloram+2,4-D+Sun-It I 0.25+1+0.5% 61 20 95 51
Picloram+Sun-It I 0.5+0.5% 85 20 92 69
Picloram+Sun-It 0 ) 1+0.5% 97 n 9 94
Quinclorac+Sun-It I - 0.5+0.5% % 17 96 &7
Quincloese+Sun-It 11 0.75+0.5% 82 14 99 48
Quinclorac+Sun-It I 1+0.5% 90 34 98 55
Pioloram-rquinclorac+Sun-ft I 0.5+0.5+0.5% 94 25 96 69
Impzethapyr+X-77+28%N $.25+0.25%+0.5% 88 19 98 47
Imazethapyr+picloram+X-77+28%N 0.125+40.2540.25%+0.5% 82 3 87 61
Imazethapyr+picloram+ X.77+28%N 0.25+0.25+0.25%+0.5% 96 23 98 58
Imazethapyr+picloram+X-77+28%N 0.25+0.5+0.25%+0.5% 82 1 97 50
Imazethapyr+2, 4-D+X-TT+28%N 0.25+1+0.25%+3 5% 69 16 100 29
Imazethapyr+quinclorsc+X-77+28%N 0.25+0.5+0.25%+0.5% 79 2 95 49
LSD (0.05) 20 15 NS 30

"Months afler treatment,
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Leafy spurge control with glyphosate plus 2,4-D applied in late-June. 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 Ib/A or picloram plus 2,4-D at 0.25 + 1
Ib/A spring-applied will provide 85% or better leafy spurge control after 3 to S 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 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 on June 29, 1994 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 Ib/A averaged 93% leafy spurge control 3 months
after treatment (MAT) when applied alone or with the adjuvant X-77 (Tables I and 2). Control with picloram
or picloram plus 2,4-D averaged over application rate was 41 and 78% at Jamestown and Valley City,
respectively. Grass injury only averaged 11% 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.

Glyphosate alone provided much less leafy spurge control then glyphosate plus 2,4-D at comparable rates
(Tables 1 and 2). Glyphosate alone only provided 4% leafy spurge control at Jamestown with 49% grass injury
3 MAT (Table 1). Control declined rapidly at Jamestown by 12 MAT for all treatments. Glyphosate plus
2,4-D averaged 53% control compared to 5% with picloram plus 2,4-D (Table 1) .

Leafy spurge control with glyphosate plus 2,4-D still averaged 68% 12 MAT at Valley City and was much
better then either picloram plus 2,4-D treatment that only averaged 37% (Table 2). Control was similar with
glyphosate whether applied alone or with 2,4-D or picloram at Valley City, but grass injury tended to be higher
with glyphosate plus X-77 compared to glyphosate plus 2,4-D.

The increased control at Valley City compared to Jamestown may have been due to weather conditions at the
time of treatment. The temperature was 91 F with 54% relative humidity at Jamestown compared to 62 F and
60% at Valley City. The warmer conditions at Jamestown may have stressed the plants and dried the herbicide
application too rapidly for good absorption and translocation.

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 3). 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 |5 months after the first treatment (MAFT).

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 Ib/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 concern especially if
glyphosate plus 2,4-D is used as an initial treatment in a dense stand where grass production is already severely
reduced. (Published with approval of the Agric. Exp. Stn., North Dakota State Univ., Fargo 58105).
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Table 1. Glyphosate plus auxin herbicide combinations for lealy spurge control opplicd in late-Junc at

Jamestown, Nonh Dakota.

Evilunum
—aMALT _ QIMAT
Grass Gmss
Treatment Rate Control  inj.  Conurol  Inj
oA R _

Glyphosate+2,4-D*+X-77 0.4+0.6+0.5% 91 8 44 0
Glyph 2,4-DMplct X-T7 0.340.4540.19+0.5% 91 5 63 0
Glyph 2,4-D"+picl X-T7 0.4+0.6+0.25+0.5% B4 27 2 0
Glyphosate+picloram+X-77 0.4+0.25+0.5% 93 10 63 0
Glyphosate+2,4-D" 0.4+0.6 94 10 64 0
Glyphosate+2,4-D* 0.340.45 88 8 60 0
Glyphosate+X-77 0.4+0.5% 7 44 9 0
Glyphosate 04 1 17 11 0
Glyphosate+X-77 0.3+0.5% 4 49 18 0
Picloram 0.25 34 0 19 [}
Piclorart2,4-D 0.25+1 54 0 5 0
Picloram+2,4-D 0.5+1 36 0 3 0
LSD (0.0%) 2 22 23
"Months aller treatment.
'’y fal formulation Land. BW.

Table 2. Glyphosate plus auxin herbicide combinations for leafy spurge control applied in late-June at Valley City,

North Dakota
Evaluailon
T IMATT T TITMATT  TFMATC
Grass Grass
Treatment Rale Conrol inj. Control inj  Contml
WX %
Glyphosate+, 4-D*+X-77 0.440.6+0.5% 94 17 73 0 (1}
Glyp 2,4-D*+plcloram+X-77 0.3+0.45+0.1940.5% 59 7 7 0 79
Glyphosate+2 4-D*+picloram+X-77 0.440.64+0.25+0.5% 92 7 70 0 59
Glyphosate+picloram+X-77 0.4+0.25+0.5% 79 9 7 0 61
Glyphosale+2,4-D* 0.440.6 a8 n 74 n 75
Glyphosale+2,4-D* 0.340.45 89 10 66 0 69
Glyphosate+X-77 0.4+0.5% 70 20 83 13 73
Glyphosate 0.4 61 1" % 6 77
Glyphosate+X-77 0.340,5% [ 14 86 8 75
Picloram 0.25 63 4 20 0 13
Picloram+2,4-D 0.25+1 83 0 33 0 26
Picloram+2 4-D 0.5+1 87 3 4l b} n
LSD (0.0%) 12 6 22 10 27
"Months aller treatment.
b(! Lol latl 1 " L

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

Evaluation
1993 1994 N 1 MAFT 12 MAFT 15 MAFT"
Grass Grass Grass
Treatment Rate Treatment Rate Conwol  inj. Conwol Inj. Contol inj.
— VA —— — Ib/A — %
Gly + 2,4-D* + X-77 0.4+06+0.5%  Gly + 2,4.D* + X-77 0.4+0.6+0.5% 88 1B 47 0 51 0
Gly + 2,4-D* + X-77 0.4+0.6+0.5%  Picloram + 2,4-D 0.25+1 90 12 59 0 68 0
Gly +2,4-D* + X-77 0.4+0.640.5%  Dicamba + X-77 240.5% 9% 1 68 0 7 0
Picloram # 2,4-D 0.25+1 Picloram + 2,4-D 0.25+1 60 0 23 0 62 0
Dicamba + X-77 240.5% Dicamba + X-77 240.5% 76 0 22 0 69 0
Glyphosate + 2,4-D* + pic* + X-T7  0.440.6+0.2540.5% Gly + 2,4-D* + pic + X-77 0.4+0.6+0.25+0.5% 97 8 65 0 7 0
Glyphosate + 2,4-D" + pic’ + X-77  0.4+0.6+0.25+0.5% Picloram + 2,4-D 0.25+1 97 15 69 0 59 0
Glyphosate + 2,4-D* + pic* + X-77  0.4+0.6+0.25+0.5% Dicamba + X-77 240.5% 98 1 65 0 65 0
LSD (0.05) 13 70 18 NS NS
Valley City
Gly + 2,4-D* + X-77 0.4+0.640.5%  Gly + 2,4-D* + X-77 0.4+0.6+0.5% 94 15 88 0 85 12
Gly + 2.4-D* + X-77 04+0.6+0.5%  Plcloram + 2.4-D 0.25+1 97 16 94 5 92 0
Gly +2,4:D* + X-77 0.440.6+0.5%  Dicamba + X-77 240.5% 97 16 9 0 94 0
Picloram + 2,4-D 0.25+1 Picloram + 2,4-D 0.25+1 89 1 43 0 98 0
Dicamba + X-77 2+0.5% Dicamba + X-T7 240.5% %0 3 30 0 9% 0
Glyphosate + 2,4-D* + pic* + X-77  0.4+0.6+0.25+0.5% Gly +2,4-D* + pic + X-77 0,4+0.6+0.25+0.5% 98 1 91 0 %0 2
Glyphosate + 2,4-D* + pic® + X-77  0.4+0.6+0.25+0.5% Picloram + 2,4-D 0.25+1 % 9 30 0 %0 0
Glyphosate + 2,4-D* + pic' + X-77  0,4+0.640.25+40.5% Dicamba + X-77 240.5% 91 12 13 0 93 0
3 9 17 3 NS s

LSD (0.05)

"Months after the first treatment,

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

“Picloram.
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ffect of application timing on leaf e | wi roxypyr. Rodney G. Lym and Calvin G.
Messersmith. Fluroxypyr is a pyridinecarboxylic acid herbicide similar to picloram but with less soil residual
and a different weed control spectrum, Previous research at North Dakota State University has shown that
fluroxypyr does not provide satisfactory leafy spurge control when applied in the flower or fall regrowth
growth stages. The purpose of this research was to evaluate leafy spurge control with fluroxypyr applied in the
vegetative growth stage.

The experiment was established in a dense stand of leafy spurge at Chaffee and Hunter ND. Treatments
were applied to leafy spurge in the vegetative and flowering growth stages on May 17 and June 11, 1993,
respectively, at both locations. The soil was a sandy loam and sand at Chaffee and Hunter, respectively, both
with a pH 7.8. Herbicides were applied using a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The plot:
were 14 by 25 feet with 3 replications. Evaluations were based on percent stand reduction as compared to the
control.

Location and evaluation date

Growth 3 MAT® 12 MAT*

Treatment stage Rate Chaffee Hunter Mean Chaffee Hunter Mean

—b/A— ————  %control ————
Fluroxypyr Veg. 0.125 0 5 3 0 15 8
Fluroxypyr Veg. 0.25 3 7 5 Ll 21 16
Fluroxypyr Veg. 0.50 0 14 7 0 19 10
Fluroxypyr Flower 0.125 29 31 30 13 30 22
Fluroxypyr Flower 0.25 38 27 33 12 8 10
Fluroxypyr Flower 0.50 46 11 29 35 15 25
Picloram + 2,4-D Flower 025 +1 69 62 66 28 52 49
2,4-D Flower 2 39 6 23 17 4 10
Fluroxypyr + picloram Veg. 0.125 + 0.25 42 71 57 20 36 28
Fluroxypyr + picloram Flower 0.25 +0.25 51 54 53 18 49 34
Untreated check 0 0 0 0 0 0 0
LSD (0.05) 17 28 17 NS 28 28

*Months after treatment.

Leafy spurge control with fluroxypyr was better when applied in the flowering compared to vegetative
growth stage at both locations (Table). However, control was less then 50% 3 months after treatment (MAT)
unless fluroxypyr was applied with picloram. No treatment provided satisfactory leafy spurge control 12 MAT.
Fluroxypyr may be useful in a leafy spurge retreatment program, especially when applied with picloram, but
does not provide satisfactory control when applied alone regardless of growth stage. (Published with approval
of the Agric. Exp. Stn., North Dakota State Univ., Fargo 581085).
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% . ew _Mexico. K. C. McDaniel. Wooly
locoweed is a short hved lo:uc plam that is pamculariy common on dxsturbcd blue grama grasslands. For
example, high numbers of wooly locoweed occur in favorable years along the Santa Fe wagon trail and on various
abandoned homestead fields th.mughout northeastern New Mexico. Broom snakeweed is also w:despread on
grazing land in the region and is regarded as undesirable because it interferes with forage growth and is toxic to
livestock. Herbicide control trials for these species growing together were established near Gladstone, NM. Plots
were 30 by 30 ft. with three replications in a randomized complete block. Herbicides were broadcast with a CO,
pressurized sprayer delivering 21 gpa at 60 psi on April 28, 1993 (AT 66°F, ST 67°F @ 6", RH 42%, wind SW
5 to 12 mph) and September 22, 1993 (AT 79°F, ST 67°F @ 6", RH 43%, wind SW 2-7 mph). Soil was a
sandy loam and soil water was moderate in April but low in September. Wooly locoweed was in early flower in
April with about 10-15% of plants in bloom while broom snakeweed was vegetative. In September both species
were in late-bloom and early fruiting. Ten plants of each species were individually flagged in each plot at the
time of spraying. The number of flagged plants dead 6 mos. post-treatment was used to calculate apparent
mortality,

For treatments applied in April 1993 and evaluated in September 1993, picloram and clopyralid provided the best
control of both wooly locoweed and broom snakeweed. Treatments applied in September 1993 could not be
evaluated in April 1994 because the fourlined locoweed root borer had infested and killed nearly all wooly
locoweed plants in the check and surrounding area. When the research site was revisited in September 1994, no
live wooly locoweed and few broom snakeweed plants could be found in nonsprayed areas, presumably because of
the combination of root borers and summer 1994 drought. (Department of Animal and Range Sciences, New
Mexico State University, Las Cruces, NM 88003).

Table. Evaluation of various herbicides for wooly locoweed and broom snakeweed near Gladstone, NM.

W W

Herbicide Rate 4/93 9/93 4/93 9/93

0z/A +~meeeee————e-  Apparent mortality’
Metsulfuron 80 100? 93 100
Metsulfuron 99 100 99 100

Ib/A
Picloram 0.25 + 0.375 96 100 o8 100
Picloram 0.25 95 100 99 100
Picloram 0.375 o8 100 99 100
Picloram + dicamba 0.25 + 0.125 74 100 68 100
Dicamba 0.5 71 100 98 100
Dicamba + 2,4-D 0.25 + 1.0 65 100 79 100
2,4-D 4.0 74 100 99 100
Triclopyr + 2,4-D 0.25 + 0.5 59 100 56 40
Clopyralid 0.25 98 100 83 100
Check 0 1002 5 60

'Apparent mortality based on 10 flagged plants counted as alive or dead 6 mos. post-treatment. _
*Wooly locoweed became infested with root borers over the 1993-1994 winter and eliminated all plants in checks.
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Testing the potential use of quinclorac for vellow starthistle control, Lawrence W. Lass and Robert H. Callihan.

Yellow starthistle's development of picloram resistance has increased the need to find other herbicides having different
modes of actions that could control this Federal Noxious Weed. Initial tests in the green house suggest quinclorac
would control yellow starthistle. Quinclorac, code number BAS 51416H, was developed and screened in 1982 with
registration in rice in 1992, Quinclorac is a quinoline structure having plant hormone mode of actions and if following
other compounds in the group the mechanism of action is increased cell division. Typical use rates in rice are between
4 to 8 oz ai/a. Other research has focused on wheat production by the Western States for control of field bindweed
with rates between 2 to 8 oz ai/a. Registration for wheat is pending.

The plots were established on Hatwai Ridge near Lewiston Idaho in the fall of 1993. Stems and seeds of the previous
summers growth were dispersed by mowing on August 31, 1993. The plot size was 10 by 20 feet with 4 replications
in a randomized block design. The site has a 5% slope to the SW and the soil is a rocky silt loam. The yellow
starthistle used in this study was not resistant to picloram. The objective of the project was to determine the effect
of quinclorac on yellow starthistle.

Seedling yellow starthistle plants were sprayed on November 1, 1993 about 4 weeks after germination. The yellow
starthistle had one true leaf and there was 90% trash cover, consisting mainly of mowed yellow starthistle stems.
Herbicides applied were chlorosulfuron at 0, 0.96, 2.88, and 5.76 oz ai/a, quinclorac at 0, 2, 8, and 32 oz ai/a,
picloram at 0, 2, 4, and 8 oz ai/a, triclopyr at 0, 2, 4, and 8 oz ai/a, clopyralid at 0, 2, 4, and 8 oz ai/a and 2,4-D
at 0, 2, 8, and 32 oz ai/a. There was no wind immediatly prior to application. A CO2 backpack sprayer traveling
at 2.4 mph delivering 23.2 gal/a was used to apply the herbicide. Application time took 2.5 hours. The after-
application air-temperature was 48 F, soil surface temperature was 64 F and soil temperature at 2 and 6 inches were
both 44 F. The relative humidity was 45 % and there was no cloud cover. Winc speed was 7 mph from the SW with
periods of calm. No dew was present. Field bindweed seedlings had 2 leaves and were present at densities of 1 to

2 per plot.

Spring treatments were applied on May 2, 1994. The herbicide was quinclorac at 0, 2, 8, and 32 oz ai/a. A CO2
backpack sprayer traveling at 2.2 mph delivering 19.3 gal/a was used to apply the herbicide. Wind speed was 1 to
2 MPH from the north prior to application. The application took 0.5 hours. The after-application air temperature
was 57 F, soil surface was 73 F, 2" depth was 61 F, 6" depth vzas 54 F. The relative humidity was 60% and the sky
was nearly clear. The wind speed was 2 to 3 mph from the North. No dew was present. The yellow starthistle had
3 to 5 leaves and was about 1 inch tall. Field bindweed was 5 inches tall with an average density of 10/yrd®. Red
stem filaree was 3 inches tall and represented about 10% of the cover. Other weeds present included lupine ssp. and

annual bromes both about 2 inches tall.

The previous reported successful treatments of clopyralid and picloram controlled yellow starthistle 8 months after
application. Higher rates of chlorsulfuron at 0.96 oz ai/a and 2,4-D at 32 oz ai/a provided control of yellow
starthistle, Annual brome grass were controlled by the highest rate of chlorsulfuron, but this would not be cost
effective. Triclopyr reduced yellow starthistle densities, but remaining plants were taller than those found in the check

plots.

Yellow starthistle was controlled by field application of quinclorac. Fall treatments were less successful than spring
treatments because of spring germinating starthistle, Spring germination represented about 30% of the cover.
Quinclorac applied at 32 oz ai/a in the fall had enough carryover to control the spring germinating plants. All rates
of quinclorac applied in the spring controlled yellow starthistle. Long term control and potential use of quinclorac
for controlling picloram resistant yellow starthistle is yet to be determined. (Department of P.S.E.S., University of
Idaho, Moscow, ID 83844-2339)
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Table, Yellow starthistle control

Yellow starthistle Annual Brome

Height Cover Cover
Herbicide (oz ai/a) Timing - ————-

(cm) (%) (%)

2,4-D 0 Fall 24 cBD' 76 BA 23 I
2,4-D 2 Fall 26 CB 83 BA 15 I
2,4-D 8 Fall 31 CB 74 BA 25 HI
2,4-D 32 Fall 24 CBD 30 ED 70 EBDAGCF
Chlorsulfuron 0 Fall 32 CB 78 BA 23 I
Chlorsulfuron 0.96 Fall . 68 A 2 E 51 EBDHIGCF
Chlorsulfuron 2.88 Fall 34 CB 23 ED 41 EHIGF
Chlorsulfuron 5.76 Fall 0 F 0 E 6 I
Clopyralid 0 Fall 22 CED 83 BA 18 I
Clopyralid 2 Fall 23 CEBD 3 E 86 BDAC
Clopyralid 4 Fall 6 EFD 8 E 93 BAC
Clopyralid 8 Fall 4 EF 3 E 95 BA
Picloram 0 Fall 17 CEFD 76 BA 24 HI
Picloram 2 Fall 0F 0 E 78 EBDACF
Picloram 4 Fall 0 F 0 E 100 A
Picloram 8 Fall 0F 0 E 80 EBDAC
Triclopyr 0 Fall 20 CED 65 BAC 35 HIGF
Triclopyr 2 Fall 41 B 49 BDC 48 EDHIGF
Triclopyr 4 Fall 26 CB 40 DC 33 HIG
Triclopyr 8 Fall 36 CB 50 BDC 50 EDHIGCF
Quinclorac 0 Fall 21 CED 79 BA 21 I
Quinclorac 2 Fall 18 CEFD 80 BA 18 I
Quinclorac 8 Fall 19 CEFD 30 ED 70 EBDAGCF
Quinclorac 32 Fall 6 EFD 1E 68 EBDHAGCF
Quinclorac 0 Spring 18 CEFD 91 A g9 I
Quinclorac 2 Spring 4 EF 3 E 36 EHIGF
Quinclorac 8 Spring 0OF 0 E 76 EBDAGCF
Quinclorac 32 Spring 0F 0 E 40 EHIGF

1. means having the same letter are not significantly different at the 5% level.

Control of fringed sagewort using picloram alone and in combination with 2,4-D at vegetative
and flower stages, and during fall dormancy. Tom D. Whitson and R. J. Swearingen. Fringed
sagewort (Artemisia frigida) is a native perennial which produces good wildlife forage on
western rangelands. However, on disturbed or poorly managed land, fringed sagewort can compete
for nutrients and moisture, displacing some of the desirable livestock forages. Three studies
were established in 1993 to determine the effects of various rates of picloram alone and
combined with 2,4-D applied at three growth stages. Herbicides were applied with a €O,
pressurized knapsack unit delivering 30 gpa at 41 psi. Plots waere 10 by 27 feet arranged in a
randomized complete block design with four replications. Application information for June 25 at
the vegetative growth stage, temperature: alr 65F, soil surface 60F, 2 inch 60F, 2 inches 65F,
4 inches 68F, with 60% relative humidity and calm winds. Application information for July 20
at flower stage, temperature: alr 60F, soil surface 60F, 1 inch 63F, 2 inches 65F, 4 inches
74F, with 60% relative humidity and 1 to 2 mph winds from the NW. Application information for
October 6 after plants initiated fall dormancy, temperature: air 60F, soll surface 70F, 1 inch
70F, 2 inches 70F, with 50% relative humidity and 2 to 3 mph westerly winda.

Picloram alone at 0.25 lb and higher provided 89% control or better at all three application
timings. Picloram at 0.18 lb combined with 2,4-D at 1.0 lb provided excellent control when

applied at flower or fall dormancy stages. 2,4-D alone falled to control fringed sagewort.

The highest and most consistent control was with the treatments that were applied October 6,
during fall dormancy. (Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 1694).

Table. Control of fringed sagewort using picloram alone and combined in
2,4-D applied at the vegetative, flower, and fall dormancy stages.

% Control
Rate Application time
Herbicide! lb ai/a Vegetative Flower Dormancy
Picloram+2,4-D 0.125+1.0 70 65 82
Picloram+2,4-D 0.18+1.0 a2 97 g5
Picloram+2,4-D 0.25+1.0 95 99 98
Picloram 0.25 89 96 99
Picloram 0.38 97 98 99
2,4-D 1.0 [¢] a8 10
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The effects of grass planting time on establishment in yellow starthistle infestations, Lawrence W. Lass and Robert

H. Callihan. The purpose of this project was to determine the best time for planting grass on land infested with
yellow starthistle. Climates with little precipitation from July to October require seedling grasses to set deep roots
rapidly to avoid death by dehydration. Spring plantings often fail because of early drought. Late fall rains provide
moisture, but temperatures are low, resulting in slow germination and growth. Neither spring or fall conditions are
typically conducive to grass establishment.

The study site was ungrazed non-crop land with a southern exposure and a slope of 3 to 5%. The soil type was
slickpoo silt loam. The plot size is 16 by 15 ft with 4 replications in a split-split-split-split-block design. Planting
dates were November 14, 1993 and April 17, 1994. Luna pubescent wheatgrass was planted at a rate of 12 seeds per
foot of row and Covar sheep fescue was planted at a rate of 26 seeds per foot of row. A modified John Deere Powr-
till seeder 1500 with a cone seeder distribution system was used to plant the grass seed. The row spacing was 8
inches. Seven days prior to planting, glyphosate at 0.8 oz plus R11 surfactant (1% v/v) was applied to half of the
32 by 30 foot grass plot. Picloram at 0.25 Ib plus R11 surfactant (1% v/v) was applied on May 30, 1994 when the
starthistle was beginning to bolt (2 to 6 inches tall).

Fall glyphosate treatment was applied with a tractor mounted sprayer using a hydraulic driven pump. The output of
the sprayer in November was 46 GPA and the speed was 1.28 mph. High water volume was used to increase
potential contact of the herbicide because of residual trash from old yellow starthistle stems. The wind was 3 mph
from the SW at both the beginning and end of application. Air temperature was 50 F and soil at 2 inches depth was
52 F and 6 inches depth was 59 F. There was a 1% cloud cover and the relative humidity was 60%. There was dew
present. Current-year yellow starthistle stems were dead, but 2 to 3 ft tall. Fall seedlings had 3 to 4 leaves and were
about 0.5 inch in diameter.

Spring glyphosate application was made with a motorized plot sprayer having a direct drive pump. The output of the
sprayer in April was 10 GPA. The wind was calm at the beginning of application and ranged from 2-5 mph from
the east throughout application. The air temperature after application was 53 F. The soil surface was 68 F and the
temperature at 2 inches depth was 55 F and 6 inches depth was 48 F. The relative humidity was 62% and there were
no clouds,

The picloram treatment was made with a CO, backpack sprayer calibrated to deliver 11 GPA. The wind at the
beginning of application was calm and at the end of application was 2 to 5 MPH from the West. The air temperature
after application was 57 F, The soil surface temperature was 66 F and the temperature at 2 inches depth was 61 F
and at 6 inch depth was 59 F. The relative humidity was 76% and there was a 90% cloud cover.

In June 1994, field bindweed appeared in all spring-treated glyphosate plots. Field bindweed density ranged from 10
to 38 plants per yd®. Field bindweed levels in 3 of the 4 replications were sufficient to warrant further treatment with
quinclorac at the rate of 2 oz. Applications were made with a CO, backpack sprayer calibrated to deliver 11 GPA
to all spring treated glyphosate plots. The yellow starthistle was budding where not sprayed with picloram and the
bindweed had 1 to 2 flowers in bloom. The air temperature was 81 F. Soil surface temperatures were 97 F. Soil
temperatures were 75 F at 2 inches depth and 64 F at 6 inches depth. The wind was 2 to 3 mph from the west. The
relative humidity was 54% and there was about 25% cloud cover.

Grass establishment the first year was determined in September 1994. Grasses had become established in the areas
treated with picloram but were not present in the post-treatment check plots. Pubescent wheatgrass had become
established in all spring planted plots when pre-plant with glyphosate to reduce seedling weeds and post-treated with
quinclorac to reduce bindweed and with picloram after grass emergence. Sheep fescue established in 3 of the 4
replicates if the plots were sprayed with glyphosate pre-plant and quinclorac and picloram post-emergence. Other
treatments failed to result in grass establishment. This could be reflective of the dry year. (Department of P.S.E.S.,
University of Idaho, Moscow, ID 83844-2339)

Tahls. Esablishment of grass in yeliow starthistle treated with picloram.
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Lawrence W, Lass, Hubert W. Carson,

and Robert H. Caihhan Deta:led detecnon of species occupancy is 1mportant for Jand resource management as well
as for applied and basic plant science. Changes in plant communities must be documented to determine whether
specific management pmctxces are working. Previous methods of detection have required visual surveys by ground
or air; these are expensive and not sufficiently precise or accurate. Extensive surveys of yellow starthistle infestations
have been conducted by several federal, state, and private agencies that manage land in the Pacific Northwest. Such
surveys normally concentrate on accessible land, infestations already detected from visual surveys or on critical areas.
Such data acquisition is a particularly costly process, and it does not provide total infestation details necessary for
adequate management. Yellow starthistle has infested 20 of 44 counties in Idaho. Yellow starthistle generally infests
rangeland or non-crop land with south facing slopes too steep or rocky for small grain farming.

Automated techniques offer the best hope for this intensive survey of a plant species. Current satellite imagery from
LANDSAT will detect plant communities with 30-meter resolution on the ground. However, a single plant species
is not detectable unless it dominates the reflectance, in part because of averaging of spectral reflectance values due
to the low spatial resolution and the broad spectral wavelength range of each band. For example, Band 4 of
LANDSAT averages mid-infrared data between 760 to 900 nm and Band 3 averages red light between 630 and 690nm.
Comparison of theses two wide ranges or bands of light reflectance values allows for discrimination between soil and
vegetation, but is inadequate for reliable discrimination among species. Images with 30 by 30 meter resolution will
seldom record spectral reflectance values that represent a single species unless the species reflectance properties are
unique and the population is widespread. Mixed populations make classification difficult since both the wide band
width and poor spatial resolution severely average the data. Some satellite images like SPOT increase the resolution
to 20 by 20 meters but offer fewer bands and the spatial resolution is still too coarse for detection of most plant
species. Overall, developing a spectral signature unique to a plant species has not been possible because of
wavelength-averaging, coarse spatial resolution and signature confusion. Therefore, accurate remoie sensing by
satellite has not been possible for most plant species.

It should be possible to detect many plant species with data collected by an airbomne data acquisition and registration
system (ADAR) developed by Positive Systems, Whitefish, MT. The ADAR technology allows (1) selection of a
narrow wavelength range, (2) increased spatial resolution and (3) selective multi-date analysis of more than one
phenological, or growth, stage. Multispectral charge coupled devices (CCD) mounted in an airplane can collect digital
images with a surface resolution of 25 cm to 4 m per pixel. This is far more precise than available satellite remote
sensing, and is critical to detection of small colonies. Each image has a pixel array of 1000 by 1500 that covers about
four times the area of a typical video image. Four user-definable bands between 400 and 1000 nm are available, and
each band can be set as narrow as 12 nm depending on the filters selected. Global positioning system data is used
to record the location of the aircraft at the time each image is acquired.

The study area was located in Garden Gulch near Lapwai, ID, This site contained a large herbicide-seedling grass
interaction trial that has been maintained for the past 7 years with results reported in previous WSWS progress reports.
These plots were used in part for classification and verification of the images.

Twelve 1 by 2.5 m strips of white plastic were placed in an "L’ configuration on the ground near the herbicide plot
prior to the ADAR flight. Geographic coordinates of the 12 markers were recorded with a Trimble Navigation
Systems professional model GPS. The experimental plot corner point and ground marker coordinates were entered
into a geographic information systemn (GIS) and projected into UTM coordinates.

High-resolution multispectral digital images were recorded by an aircraft-mounted ADAR system June 21 and July
17 1994, The flight elevation was controlled to enable recording digital ADAR images at 2, 1, and 0.5 m ground
resolution. Each image recorded by the ADAR flight contained data for each of four light wavelength ranges or
bands. Band 1 of the image measured blue-green light reflectance, with a light wavelength range of 460 to 5370 nm.
Band 2, for yellow to red reflectance, ranged from 575 to 625 nm. For measurement of red light reflectance, band
3 ranged from 610 to 670 nm and for near infrared band 4 ranged from 780 to 1000 nm. All four bands for the
images in the study area were processed on a personal computer using an Idrisi GIS and image processing system,
The coordinates of the images were registered to match the UTM ground coordinates gathered with the GPS at the
markers.
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After conversion to ground coordinates, the images were combined into a large image for each of the four bands and
for each resolution. The resulting image was classified using unsupervised routines for categories of yellow starthistle
and other vegetation or land use features. A mean and standard deviation of light reflectance values for each class
is used to assign all areas of the image to one of the predetermined classes. The unsupervised routine creates a
variable number of clusters of digital image pixels with similar light reflectance values. No previous knowledge is
required of the area for unsupervised classification, but after the pixels are grouped, vegetation and land use
designations must be assigned to each group,

In the unsupervised classification, the four bands were reduced to three principal component (PCA) images. The PCA
images 9ontain the most significant differentiating characteristics of the original images. The three PCA images were
cpmpos:ted into one image, then clustered into multiple classes. Results of the 2.25 m resolution images of the study
site are displayed as a simple four-class system of yellow starthistle, grass-forb, shrub-tree and soil-road-building in
Figures 1 and 2. The yellow starthistle class represents infestations ranging from 30 to 100% cover. The grass-forb
represents grass, crops, weeds including yellow starthistle at low cover, and other forbs. The shrub-tree class
represents tall forbs, shrubs, and trees. The soil-road-building class represents soil, rock, roads, farm equipment,
and buildings. Differences between the two image dates indicated changes in detectability over time. The June 21
image showed more soil-road-building than the July 17 images. The soil-road-building polygon in the upper left
corner of the June 21 image was a thin wheat stand. The soil-road-building polygon in the upper left comer of the
July 17 image represents an area in a harvested wheat field. Yellow starthistle in small patches of the lower center
of the map were detected in the first image but fewer were found in the second image. Yet the second image detected
and enlarged some infestations in the more established areas. Data indicate that yellow starthistle is detectable with
the ADAR system. Further refinements on classification and resolutions providing the best detection are necessary.
(Dept of P.S.E.S., University of Idaho, Moscow ID., 83844-2339)

Figure 2.

Yel low Starthistle Infestation
Lapwai, Idaoho on June 21, 1994

Figure 1.

Yellow Starthistle Infestation
Lepwai, Idoho on July 17, 1994
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arati ; Robert H. Callihan, L. W. Lass, C.W.
Hunt, andG Pntchatd Ye.llowslanhmlc dcmsnatednonousmsevemlmtmm the western U.S., is particularly
invasive and has gained dominance in many arid and semiarid pastures. A fierce competitor toxic to homes, it reduce:
pasture productivity, biological diversity and recreational utility of infested land. Leaf samples of yellow starthistle
downy brome and intermediate wheatgrass were collected from northern Idaho (T36N, RSWBM)at four interval:
throughout the growing scason. Samples were air-dried, ground, and analyzed for digestibility by 24-hr fermentativ¢
in-situ dry matter disappearance (ISDMD) tests with rumenally cannulated steers. The ISDMD of all species decline
progressively throughout the season as expected; however the ISDMD of yellow starthistle consistently remained muct
higher than is expected of most forage species under such conditions, ranging from 86% early to 63% at full bloom
Yellow starthistle leaf ISDMD was 27-46% higher than that of associated downy brome, with the difference increasing
throughout the season. Yellow starthistle leaf ISDMD was 48-28% higher than that of associated intermediat
wheatgrass, with the difference decreasing throughout the season. The data indicate that nutritional components 0:
yellow starthistle leaves in good physiological condition may be highly digestible by ruminants. Because the spring
pattern of growth coincides with that of palatable, more productive forage species; because of the disappearance oi
available yellow starthistle forage in late summer through winter; because of the development of injurious spines or
yellow starthistle capitulae during their development; and because high proportions of centaurean relatives of yellow
starthistle in ruminant diets are known to reduce ISDMD, the contribution of yellow starthistle to ungulate nutritior
is questionable despite its high apparent digestibility and probable nutrient content. Studies are continuing. (Dept of
PSES, University of Idaho, Moscow ID, 83844-2339

Table: Comparison of yellow starthistle ISDMD with that of associated grasses.

Yellow Starthistle Growth stage
Species rosette pre-bolt bolt anthesis
ISDMD(%)
Downy brome (DB) 68 63 50 43
Intermediate wheatgrass (TW) 58 54 51 49
Yellow starthistle (YST) 86 80 67 63

P> .00l;cv=39%

ISDMD Difference (%)

YST - DB/ DB 27 27 34 46

YST - WH / WH 48 49 31 28
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canada thistle control two and three months following applications of various herbicides
applied at two growth stages. Tom D. Whitson, R.J. Swearingen, and J.W. Freeburn. Canada
thistle (Cirsium arvense) often invades disturbed sites and moist mountain meadows. Three
experiments were established in 1994 to determine the effects of various herbicides for contro
of Canada thistle. Herbicides were applied with a CO, pressurized knapsack unit delivering 30
gpa at 41 psi. Plots were 10 by 27 feet arranged in a randomized complete block design with
four replications. The first study was initiated May 27 in Platte Co., WY in an irrigated hay
meadow when Canada thistle was in the rosette to early bolting stage. Application information
temperature: air 81lF, soil surface 86F, 1 inch B4F, 2 inches 76F, 4 inches 74F, with 70%
relative humidity and 0 to 5 mph winds from the SE. The second study was initiated June 8 on
the University of Wyoming ranch near Bosler, WY when Canada thistle was in the rosatte stage.
Application information for June 8 - temperature: air S6F, soil surface 75F, 1 inch 60F, 2
inches 65F, 4 inches 55F, with B0% relative humidity and 2 to 5 mph winds from the NE. The
third study was initiated July 5 on the UW ranch when Canada thistle was in the bud stage.
Application information for July 5 - temperature: air 75F, soil surface 63F, 1l inch 69F, 2
inches 66F, 4 inches 56F, with 0 to 5 mph winds from the SW.

Clopyralid at 0.5 lb, dicamba combined with picloram, and picloram at 0.5 lb provided 90%
control or greater at the Platte Co. location. Clopyralid at 0.38 lb plus 2,4-D at 2.0 lb and
picloram at 0.5 lb exhibited greater than 90% control when applied at the rosette stage at the
UW Ranch. Picloram at 0.5 lb applied during the bud stage at the UW ranch provided tha highest
level of control, which was 74%.

*Note - evaluations were made the same year the herbicides were applied; studies will be
reevaluated in 1995 (Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 1697).

Table. Control of Canada thistle with various herbicides applied
during the rosette and bud stages.

Growth stage

Rate Rosette Bud
Herbicide' 1b ai/A Platte Co UW Ranch UW_Ranch
Picloram+2,4~D+X-77 0.25+1.0 66 58 49
Clopyralid+2,4-D 1.19+1.0 55 67 29
Clopyralid+2,4-D 0.25+1.25 66 51 51
Clopyralid+2,4-D 0.38+2.0 66 91 65
Clopyralid+X-77 0.13 45 26 13
Clopyralid+X-77 0.19 61 23 30
Clopyralid+X-77 0.25 71 31 41
Clopyralid+Xx-77 0.38 75 66 i3
Clopyralid+X-77 0.5 93 74 59
Clopyralid 0.19 B3 21 20
Dicamba+2,4-D+X-77 0.5+1.0 41 43 23
Dicamba+Metsulfuron+X-77 0.5+0.0038 29 33 9
Dicamba+Metsulfuron+X-77 0.5+0.038 62 60 41
Olcamba+Picloram+X-77 0.5+0.125 90 43 41
Dicamba+Picloram+X-77 0.5+0.25 95 78 54
Dicamba+X-77 0.5 40 18 -
Picloram+X-77 0.23 79 51 40
Picloram+X-77 0.5 99 91 74
Metsulfuron+X-77 0.038 60 36 38
Check 0 o] [*]

! Herbicides were applied and evaluations were made in 1994.
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Oxeve daisy control with various herbicides apvolied at full seed growth stage. Tom . Whitson,
R.J. Swearingen, G. Kurz, and B. Feuz. Oxaye daisy (Chrysanthemum leucanthemum L.} is an
introduced perennial that has the competitive capabilitles to displace native, wore desirable
plant species. Oxeye daisy can be found in meadows, roadsides, and waste places. An
axperiment was established June 27, 1994 near Dayton, Wyoming to study the efficacy of various
herbicides for control of oxeye daisy. Herbicides were applied in full seed growth stage using
a €O, pressurized knapsack unit delivering 30 gpa at 41 psi. Plots wers 10 by 27 feet arranged
in a randomized complete block design with four repllications. The alr temperature was 75F with
no wind and clear akles.

Treatments were evaluated October 24, 1994. All picloram treatments alone or in combination
with 2,4~D at 1.0 1lb and dicamba at 0.5 lb provided greater than 95% control. Clopyralid at
0.38 1b plus 2,4-D at 2.0 lb controlled 97% while clopyralid at 0.38 and 0.5 alone provided 93
and 98% control, respectively. Dicamba at 0.5 lb combined with metsulfuron at 0,038 lb and
metsul furon alone at 0,038 lb provided excellent control. (Wyoming Agric. Exp. Sta., Laramie,
WY SR 1699}.

Table. Oxeye dalsy control with various herbicides
applied at full geed stage of growth.

Rate % _Control
Herbicide! 1b ai/a Averadqe
- e
picloram+?, 4=0+X-77 0,25+1.0+0.25% 98
Cloyralid+2, 4-D+X~77 3.19+1.0+0.25% 33
Clopyralid+2, 4-pD+X-77 0.25+1.53+0.25% 84
Clopyralid+2, 4~D+X-77 0.38+2.0+0.25% 97
Clopyralid+X-77 0.13+0.25% 24
Clopyralid+X-77 0.19+0.25% 84
Clopyralid+X-77 0.25+0.25% 3¢
Clopyralid+X-77 0.38+0.25% 93
Clopyralid+X-77 0.5+0.25% 98
Clopyralid 0.19 46
Dicamba+2,4~0+X=77 0.5+1.0+0.25% 59
Dicamba+matsul furon+X~77 0.5+0.0038+0.25% 38
Dicamba+metsulfuron+X=77 Q0.5+0.038+0.25% 95
Dicamba+picloran+X-77 0.5+0.125+0.25% 97
Dicambat+picloram+X-77 0.5+0.25+0,.25% 100
Dicamba+X-77 0.5+0.25% &0
Picloram+X-77 0.25+0.25% 98
Picloram+i~77 0.5+0.25% 36
Mecvsul furenti-77 0.038+0.25% 99
Check e Q

' Herbicides were applied June 27, 1994. Evaluations
were made QOctober 24, 1994,

Control of seagide arwowgrags with metsulfuron applied at various rates. Tom D. Whitson, R.J.
Swearingen and D.C. Meyers. Seaside arrcwgrass (Iriglochin maritimum L.) is a native persnnial
to the western U.3. and the prairie providences of Canada which inhabits wet meadows and is
very toxic to livestock. Previous herbicide screening studies concluded that tha herbicide
metsul furon provided the best control. This experiment was established August 12, 1992 on the
Benik Ranch near Laramie, Wyoming to determine the most effective and economical applicaticn
rate for metsulfuron in an irrigated meadow situation. Herbicides were applied when arrowgrass
plants were in full seed standing approximately 2 feet tall. Treatments were arranged in a
randomized complete block design with four replications. Herbicides were broadcast with a €O,
pregourized knapsack unit delivering 30 gpa at 45 psi. Temperatures for August 12, 1992 wera:
air 78F, soil surface 100F, 1 inch 83F, 2 inches 72F, 4 inches 75F, with 50% relative humidity
and 2 to 3 mph winds.

Metsulfuron at 0.3 oz product/A provided 89% control while rates of 0.4 oz prod/A and higher
provided >35% control. Rates less than 0.3 oz prod/A falled to provide adequate control.
{Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 1701).

Control of seaside arrowgrass with
metsulfuron avelied at various rates.

Rate % _control
Herbicide! oz/ prod/a Avg.
Metaul furon+X-77 0.1+0.25% 8
Metaulfuron+X-77 0,2+0.25% 683
Metsul furon+X-77 0.3+0.25% 89
Metgul furon+i-77 0.4+0.25% 96
Metsulfuron+X-77 0.5+0.25% 96
Metsul furon+X-77 0.5+0,25% 98
Ketsul furon+X~-77 0.7+0.25% 100
Metgulfuron+X-77 0.8+0,25% 100
Metgulfuron+X~77 0.9+0.25% 98

Check 0
" Herbicides were applied August 12, 1992
on the Benik Ranch, Laramie, WY; evaluations
ware made June 30, 1994.

38



http:0.9+0.25
http:0.8+0.25
http:0.7+0.25
http:0.5+0.25
http:0.5+0.25
http:0.4+0.25
http:0.3+0.25
http:0.2+0.25
http:0.038+0.25
http:0.5+0.25
http:0.25+0.25
http:0.5+0.25
http:0.5+0.25+0.25
http:0.5+0.038+0.2S
http:0.S+0.0038+0.25
http:0.5+0.25
http:0.38+0.25
http:0.19+0.25
http:0.13+0.25
http:0.38+2.0+0.25
http:0.25+1.S3+0.25
http:0.19+1.0+0.25
http:0.25+1.0+0.25

Plumeless thistle (Carduus acanthoides) 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. Well established stands of plumeless thistle are self-renewing. Generally,
there is no competition from other plant species, and old stalks catch snow insulating rosettes and increasing
available moisture. Plumeless thistle infestations have been increasing in eastern North Dakota, especially
along the Sheyenne River drainage. The purpose of this research was to evaluate various herbicides for control
of large plumeless thistle plants.

The experiment was established in a dense plumeless thistle infestation on May 31, 1994. Most plants
were in the prebud growth stage and 12 to 36 inches tall, but numerous rosettes up to 24 inches diameter also
were present. Treatments were applied with a tractor-mounted sprayer delivering 8.5 gpa at 35 psi. The
adjuvant X-77 at 0.25% was added to all herbicide treatments. The experiment was in a randomized complete
block design with four replications, and plots were 10 by 30 ft. Treatments were visually evaluated for percent
control 2 and 8 weeks after treatment.

Treatment Rate Cost? 2 WAT® g8 WAT®
— Ib/A — — $/A — % control
Dicamba + X-77 0.5+0.25% 9.28 48 84
Dicamba + X-77 1+0.25% 18.18 65 96
Dicamba + 2,4-D° + X-77 0.5+1.4+0.25% 11.75 58 97
2,4-D amine + X-77 2.0+0.25% 5.87 59 88
Picloram + X-77 0.25+0.25% 11.62 62 99
Picloram + X-77 0.5+0.25% 22.87 70 i 99
Picloram + 2,4-D + X-77 0.25+1+0.25% 14.37 63 97
Clopyralid + X-77 0.3+0.25% 44,97 60 99
Clopyralid + 2,4-D? + X-77 0.3+1.5+0.25% 22.88 71 100
Metsulfuron + 2,4-D + X-77 0.035+1.0+0.25% 22.95 54 98
Glyphosate + 28% N + X-77  0.4+5%+0.25% 6.75 58 81
Glyphosate + 2,4-D°® + X-77 0.4+0.6+0.25% 8.70 57 90
LSD (0.05) NS 8

*Based on average retail price throughout North Dakota in 1993, excluding application cost.
*Weeks after treatment.
‘Commercial formulation - Weedmaster
ommercial formulation - Curtail
‘Commercial formulation - Landmaster BW

All treatments provided rapid topgrowth control and prevented treated plants from flowering (Table). Most
treatments provided near 100% control by 8 weeks after treatment. Less-than-complete control was probably
due to poor spray coverage. Some plants were only partially sprayed when taller plants covered them as the
spray boom passed over. Picloram was the only herbicide evaluated that provided season long rosette control
based on observations that continued after these data were obtained. The most cost effective treatments were
dicamba plus 2,4-D at 0.5 + 1.4 Ib/A and picloram at 0.25 Ib/A with an average cost of §11.70/A and an
average of 98% control. Dicamba applied at 0.5 Ib/A, 2,4-D amine at 2 [b/A, and glyphosate at 0.4 1b/A plus
28% N only averaged 84% control. 2,4-D at 2 Ib/A only cost $5.87/A but would need to be applied twice 2
season to maintain acceptable control. (Published with approval of the Agric. Exp. Stn., North Dakota State
Univ., Fargo).
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K. C. McDame! Sitky crazywced often causes locmsm to cattle grazing the plant whereas broom snakewced and
fringed sagebrush reduce forage productivity on rangelands in northern New Mexico. Research to compare
various herbicides for control of these species was conducted about 18 miles east of Raton, New Mexico within ar
ungrazed pasture on the T-O Ranch. Plots were 30 by 30 ft. with two replications in a randomized complete
block. Herbicides were broadcast with a CO, pressurized hand-held sprayer (10 ft. swath) delivering 21 gpa at 6C
psi on April 12, 1994 (AT 54°F, ST 48°F @ 6", RH 40%, wind SW 3-8 mph) and May 19, 1994 (AT 65°F, ST
60°F @ 6", RH 52%, wind SE 8-15 mph). Soil was a silty clay loam and very moist during both applications.
All plants were in the vegetative stage during both application dates. Apparent mortality was estimated by visually
comparing plant reduction in treated plots to adjacent untreated plots on October 4, 1994,

Herbicides generally provided similar control on all species irrespective of spray date. Picloram applied alone or
in combination with 2,4-D or dicamba provided more consistent control of silky crazyweed and broom snakeweed
than other herbicides. Clopyralid controlled a high percentage of these plants in April but provided poor control
in May. Grass cover (mostly blue grama) increased from 10 to 25% in plots where silky crazyweed, broom
snakeweed, and fringed sagebrush were reduced. (Department of Animal and Range Sciences, New Mexico State
University, Las Cruces, NM §8003).

Table. Apparently mortality of silky crazyweed, broom snakeweed, and fringed sagebrush following spring
herbicide applications.

Species and application date
_Silky crazyweed =~ _Broom snakeweed ~ _Fringed sagebrush
Herbicide Rate 4-12-94  5-19-94 4-1294  5-19-94  4-12-94 5-19-94
oz/A Apparent mortality
Metsulfuron 0.1875 40 98 90 100 70 60
Metsulfuron 0.375 - 100 - 90 - 80
Metsulfuron + 2,4-D  0.1875 + 1.0 85 99 98 100 70 60
1b/A
Picloram + 2,4-D 0.47 98 100 100 99 40 60
Picloram + 2,4-D 0.625 100 90 100 100 40 75
Picloram 0.25 100 99 100 100 40 60
Picloram 0.375 100 100 100 100 85 65
Dicamba 0.5 20 50 40 80 10 40
Dicamba + picloram  0.25 + 0.125 65 99 95 99 10 20
Dicamba + 2,4-D 0.25 + 1.0 65 60 90 60 65 40
Clopyralid 0.125 100 20 98 20 85 3
Clopyralid + 2,4-D 0.125 + 1.0 100 - 99 - 80 -
Triclopyr 0.25 - 0 - 0 -- 0
Clopyralid + triclopyr 0.125 + 0.125 100 0 100 0 85 0
2,4-D 1.0 0 20 0 10 15 0
2,4-D 2.0 40 10 60 0 10 0
2,4-D 4.0 90 70 90 97 70 60

'Percent apparent mortality evaluated visually on October 4, 1994.
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Control of ailky crazyweed with various hevbicides applied during the vegetative and bloom
growth stages. Tom D. Whitson, R.J. Swearingen and D.C. Meyers. Silky crazyweed {Oxvtrovnis
sericea} is native to western rangelands and is toxic to livestock causing nervous disorders,
abortions, and death, Two studies were estanblished in 1990 near Buford, Wyoming to determine
the effectiveness of various herbicides on cntrol of soily c¢razyweed when applied at two growth
gtages. Herbicides were applied uaing a €O, pressurized knapsack unit delivering 30 gpa at 41
pei. Plots were 10 by 27 feet arranged in a randomized complate block dasign with four
replications. Application information for June 7, 1990 when crazyweed was in the vagetative
growth stage, temperature: alr 65F, soll surface 81F, 1 inch 75%F, 2 inches 58F, 4 inchea 52F,
with 55% relative humidity and calm winds. Application information for July 4, 19%0 when
crazyweed was in the bloom stage, temperature: ailr S58F, soil surface 60F, 1 inch 6578, 2 inches
65F, 4 inches 59F, with 79% relative humidity and 3 to 5 mph winds from the NW. A third
experiment was initiated in 1993 to further confirm the results of the 1990 study. Application
information for June 21, 1993 when crazyweed was in the bloom stage, temperature: alr 70F, aoil
surface 70F, 1 inch 60F, 2 inches 657, 4 inchea 70F, with 70% relative humidity and 1 to 2 mph
winds. .

Four years following herbicide application, picloram at 0.5 lb maintained the highsst contrel
level 89% when applied at the vegetative growth stage and 92% in the bloom stage. Almost all
treatments provided excellent control up to two years after herbicide treatments ware applied.
(Wyoming Agric. Exp. Sta., Laramie, WY 82071 SR 1702}%.

Table. Control of silky crazyweed cone, two, and four years following herbicide
applications made during the vegetative and bloom stages of growth.
Application timing

Rate Vegetative' 1990 Bloom® 1990 Bloom’ 1993
Herbicide® 1b ai/A 1991 1992 1994 1991 1992 1934 1394
————————————————————— % control =—w—emmmoem o ————

Clopyralid+2,4~D 0.13+0.61 33 100 51 98 g8 15 99
Clopyralid+2,4-D 0.18+1.0 100 160 69 100 100 28 106
Clopyralid 0.13 96 96 23 100 99 3 57
Clopyralid Q.13 100 140 44 a8 100 5 100
Picloram 0.125% 100 100 71 100 98 20 98
Picloram+2,4-0 L125+.5 106 100 76 100 00 37 99
Picloram 0.25 100 100 85 a8 100 a2 39
Picloranm 0.5 100 100 89 100 100 92 100
Dicamba 1.0 97 100 39 58 100 12 98
Dicamba 2.0 100 100 81 100 100 30 100
Dicamba+2,4~D .5+1.0 100 39 62 100 100 50 99
Dicamba+2,4-0 1.0+1.0 106G 100 71 100 i00 59 100
Diamba+Picloram L5+,.123 100 100 79 1G0 100 65 160
Dicamba+Picloram 34,25 160 99 79 100 100 74 100
Gicamba+Picloram 1.0+.125 100 100 36 94 100 51 100
Dicamba+Fluroxypyr 0.5+40.5 100 100 56 100 100 56 100
Dicamba+Clopyralid .5+.125 100 100 73 140 39 19 100
Dicampa+Clopyralid .5+.23 100 100 623 100 100 31 100

2,4~D 2.0 &7 37 &8 100 g3 14 98
Metsul furon+{~77 .0075+0,25% 99 100 S4 100 100 33 100
MetgulfurontX-77 L015+0.25% 100 100 72 100 100 39 160
Metgulfuron+X-77 .0225+0.25% 100 100 63 100 100 74 100
Check g ] g 4 g Q g
' Herbicides were applied June 7, 1990.
? Herbicides were applied July 4, 1990.

* Herbicides were
‘ Evaluating were

applied June 21, 1994.

made July 2,

1994.
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Control of hairvy goldenaster with various herbicides applied at two stages of growth. T.D.
Whitson, P.A., Roseland and R.J. Swearingen. Hairy goldenaster (Heterotheca villosa) ls a
native perennial of the Great Plains and Rocky Mountain regions which has the potential to
compete and displace more desirable forage species. Two experiments wers established near
Cheyenne, Wyoming to test the effects of various herbicide treatments on hairy goldenaster when
applied in the vegetative and bloom stages of growth. The first experiment was initiated May
21, 1992 on Warren Livestock Co. and True Ranch when the plants were in the vegetative growth
stage. The second experiment was initiated July 22, 1992 on Warren Livestock Co. and July 24,
1992 on True Ranch when plants were in full bloom. Plots were 10 by 27 feet arranged Ln a
randomized complete block design with four replications. Herbicides were broadcast with a co,
pressurized knapsack unit delivering 30 gpa at 45 psi. Temperatures on May 21, 1992 were: True
Ranch - alr 63F, soil 2 inches 70F, 4 inches 65F, with 50% relative humidity and 0 to 5 mph
winds; Warren Livestock Co. - alr 60F, soll 2 inches 65F, 4 inches 60F with 80% relative
humidity and 0 to 5 mph easterly winds. Temperatures on July 22, 1992 for True Ranch were: alr
82F, soil surface 100F, 1 inch 85F, 2 inch 84F, 4 inch 80F, with 43% relative humidity.
Temperatures on July 24, 1992 for Warren Livestock Co. were: air 81F, soil surface 81F, 1 inch
83F, 2 inch 80F, 4 inch 75F, with 43% relative humidity and no wind.

Treatments providing greater than 90% control at both locations in the vegetative growth stage
were dicamba at 1.0 lb/A combined with 2,4-D at 1.0 lb/A and dicamba at 0.5 lb combined with
picloram at 0.25 lb. Picloram at 0.5 lb was the only treatment that provided greater than 90%
control at the bloom application timing at both locations. Picloram at 0.5 lb provided 85%
control at both locations and timings. (Agric. Exp. Sta., Laramie, WY 82071 SR 1700).

Table. Control of hairy goldenaster with various herbicides applied at two stages of growth.

Rate Warren Livestock Co' True Ranches-
Herbicide lb ai/A vegetative bloom vegetative bloom
f ——mm————————————————

Clopyralid+2,4-D 0.15+0.60 36 49 58 15
Clopyrali+2,4-D 0.19+1.0 21 56 85 20
Clopyralid 0.13 30 59 30 59
Clopyralid 0.19 55 36 68 45
Picloram 0.125 25 60 68 65
Picloram+2,4-D 0.125+0.5 46 95 71 ) 67
Picloram® 0.25 68 86 82 S0
Picloram 0.5 89 98 98 99
Dicamba 1.0 73 53 63 60
Dicamba 2.0 88 55 100 85
Dicamba+2,4-D 0.5+1.0 83 88 92 78
Dicamba+2,4-D 1.0+1.0 33 71 99 92
Dicamba+Picloram 0.5+0.125 60 44 73 79
Dicamba+Picloram 0.5+0.25 90 74 90 B&
Dicamba+Picloram 1.0+0.125 B3 69 80 88
Dicamba+Fluroxypyr 0.5+0.5 60 36 66 44
Dicamba+Clopyralid 0.5+0.125 44 41 75 45
Dicamba+Clopyralid 0.5+0.25 60 40 69 79
2,4-D 2.0 51 91 99 88
Metsul furon+X-77 0.0075 34 20 49 21
Metsulfuron+X-77 0.015 28 3o 35 29
Mecsul furon+X-77 0.0225 i4 43 26 65
1

Herbicides were applied May 21, 1992 in vegetative growth stage and July 24, 1992 when

plants were in full bloom.
* Herbicides were applied May 21, 1992 in vegetative growth stage and July 22, 1992 when
plants were in full bloom.
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Control of grasses and broadleaf weeds in sweet corn. Bill D. Brewster, William S. Donaldson,

and Carol A. Mallory-Smith. A trial was conducted at the Hyslop Agronomy Farm near Corvallis,
OR to evaluate herbicide treatments in controlling barnyardgrass, proso millet, and broadleaf
weeds in ‘Jubilee‘ sweet corn. The trial design was a randomized complete block with 10 by 35
ft plots and four replications. The front half of each plot was broadcast-seeded to proso
millet and the back half was seeded to barnyardgrass. The trial area was infested with common
lambsquarters, hairy nightshade, lesser snapdragon, and Powell amaranth. The preplant
incorporated and preemergence treatments were applied on May 2, 1994. The postemergence
treatment was applied on June 16 to corn and grasses that were 10 to 12 inches tall and
broadleaf weeds that were 2 to 8 inches tall. A single-wheel compressed-air sprayer was used
to deliver a broadcast spray of 20 gpa at 15 psi. The soil was a Woodburn silt loam with an
organic matter content of 2.5%, a pH of 5.0, and a CEC of 20. The soil was moist on May 2 and
a total of 0.8 inch of rain fell in the following 2 weeks. The proso millet and barnyardgrass
portions of each plot were harvested separately.

The PPl treatments were more effective than the PES treatments on proso millet, but none of
them were adequate on this species (Table). The nicosulfuron application controlled proso
millet, but the corn did not recover from the early interference. All of the treatments
provided good control of barnyardgrass and the broadleaf species, although nicosulfuron was
barely adequate on common lambsquarters. Corn ear yields were poor in the proso millet half
of all plots, but were much higher in the barnyardgrass half of all treated plots. (Dept. of
Crop and Soil Science, Oregon State Univ., Corvallis, OR 97331-3002.)

Jable. Weed control and corn ear yield in 'Jubilee‘ sweet corn, Corvallis, OR.

Weed control Corn yield®
s Applic. . ECHCG* PANMX*
Treatment Rate timing  ECHCG'  paNMx®  cHEAL®  SOLSA' ATHOR" AMAPO area area
(16/A) eemtereccessceciececccecae. (%) ==-smememmmmmeemmcmeeiaeias eaees (T/A) ~=ene-

metolachlor + 1.95 + :

atrazine 1.0 PPI 99 LK) 90 100 100 100 10.0 0.9
acetochlor + 1.75 +

atrazine 1.0 PPI 100 85 100 100 100 100 11.6 5.8
dimethenamid + 1.25 +

atrazine 1.0 PPI1 99 75 100 100 100 100 10.5 4.7
metolachlor + 1.46 +

atrazine 0.75 PES 99 0 100 100 100 100 11.2 0.2
acetochlor + 1.75 +

atrazine 0.75 PES 100 50 100 100 100 100 9.7 1.4
dimethenamid + 1.25 +

atrazine 0.75 PES 100 38 100 100 100 100 9.6 3.0
nicosul furon 0.047 POE 99 90 83 89 97 100 9.2 2.8
check 0 0 0 0 0 0 0 0 0

LSD, 1.8 1.9
o & 18 16.3

' Weed control evaluated visually on July 15, 1994
Corn ears harvested on August 22, 1994
Non-fonic surfactant added with nicosufluron at 0.25% v/v;
acetochlor formulated with dichlormid;
i metolachlor formulated with benoxacor
ECHCG = barnyardgrass
PANMX = proso millet
CHEAL = common lambsquarters
SOLSA = hairy nightshade
ATHOR = lesser snapdragon
AMAPO = Powell amaranth
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i - ) . Jack P. Orr. Four
experiments were established at various locations in the Sacramento, California, area to
evaluate the efficacy of E-9636 as a postemergence single and split application for weed control
in seedling tomatoes. Plots were singe row, 5 by 20 feet, with four replications arranged in a
randomized complete block. The herbicide E-9636 was applied in a band with a CO, pressurized
knapsack sprayer delivering 33 gpa at 28 psi on May 1993. Air temperature ranged from 70°-90°F.
The soils were loam. Irrigation was sprinkler at two sites and furrow at two other sites.
Visual crop growth evaluations and visual weed control ratings were made in May and June 1993.

In experiment one (Table 1) where the E-9636 at 1.0 ounce per acre plus 1.0 ounce per acre was
applied to black nightshade (SOLNI) and tomatoes at the first leaf stage, this resulted in a 70
percent vigor reduction. Tomato stand was not affected: however, vigor was slightly reduced at
the higher rates.

In experiment two (Table 2), 98 percent control of hairy nightshade (SOLSA) was obtained with
the split application of E-9636 applied at 0.5 ounce per acre plus 0.75 ounce per acre. Tomato
vigor was reduced 30 percent. A single application at 1.0 ounce per acre gave 95 percent
control, 25 percent tomato vigor reduction, and slight stand reduction. No chlorosis was
observed. .

In experiment three (Table 3), single applications of E-9636 resulted in excellent control of
hairy nightshade (SOLSA) and no control of common lambsquarters (CHEAL). Tomato tolerance was
excellent. There was moderate early chlorosis that the tomatoes outgrew. Split applications
resulted in slight early vigor reduction to the tomatoes.

In experiment four (Table 4), excellent control of jimsonweed (DATST), velvetleaf (ABUTH), and
lanceleaf groundcherry (PHYLA) was obtained. There was early tomato vigor reduction and no
stand reduction or chlorosis. (University of California Cooperative Extension, Sacramento
County, 4145 Branch Center Road, Sacramento, CA 95827).

Jable 1. Postemergence application of E-9636 to seedling processing tomatoes,

Weed Vigor® Tomato?
Treatment! Rate SOLNI Stand Vigor Chlorosis
oz/A - o= eeeie e e e e e F B
Dupont E-9636 1.0 + 1.0 27 30 100 100 50 88 20 0
Dupont E-9636 0.75 + 1.0 25 40 100 100 58 83 20 Q
Dupont E-9636 0.5+ 1.0 35 37 93 100 93 100 20 0
Dupont E-9636 0.25 + 1.0 50 40 100 100 95 85 16 0
Dupont E-9636 ©0.125 + 1.0 55 62 100 " 100 100 100 10 0
Control  eee-- 100 100 100 100 100 100 0 0
Dupont E-9636 0+ 1.0 3z a4z 100 100 98 95 20 0
Dupont £-9636 0+1.0 50 67 100 100 80 100 20 0

Treatments applied May 11 and May 14, 1993. Tomatoes second leaf emerging on May 11, 1993.
Tomato stand, vigor, and chlorosis visually evaluated on May 19 and May 27, 1993.

Weed control visually evaluated on May 19 and May 27, 1993,

Furrow irrigation,

= e oM =
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Iable 2. Postemergence application of E-9636 to seedling tomatoes.

Weed control? Tomatoes’
Treatment! Rate SOLSA Stand Vigor Cholrosis
oz/A T = e se e | A R R
Dupont E-9636 1.0 95 ' 88 75 0
Dupont E-9636 0.75 95 80 78 0
Dupont E-9636 0.5 65 85 80 0
Dupont E-9636 0.25 70 a3 83 0
Dupont E-9636 0.125 40 90 . 93 0
Control  eeee- 0 100 100 0
Dupont E-9636 0.5 +0.75 98 93 70 0
Oupont E-9636 0.5+ 1.5 98 65 65 0

! Treatments applied May 7 and May 12, 1993. Hairy nightshade at cotyledon to first true leaf
on May 7 and two true leaf on May 12,

! Tomato stand. vigor, and chlorosis visually evaluated on May 18, 1993. Tomatoes lst true
leaf on May 7.

3 Weed control visually evaluated on May 18, 1993.

* Sprinkler frrigated.

Iable 3. Postemergence application of €£-9636 to seedling processing tomatoes.

Weed Vigor? 2 Tomato!

Treatment! Rate S0LSA CHEAL Stand Vigor Chiorosis

L L=  meseecee $ommmoo e
Dupont E-9636 1.0 90 100 Q 100 100 100 100 60 0
Oupont E-9636 0.75 80 100 0 100 100 100 100 40 0
Dupont E£-9636 0.5 80 100 0 100 100 100 100 60 0
Dupont E-9636 1.5 90 88 0 98 100 100 90 60 0
Control  =e--- 0 0 0 100 100 100 100 0 0
Dupont E-9636 1.0 + 0.5 100 0 100 93 0
Dupont E-9636 0.75 + 0.5 . 100 0 100 93 0
Dupont E-9636 0.5 + 0.5 100 0 98 90 0
Dupont E£-9636 1.5 + 0.5 100 (i 100 78 6
Control -e-e-- 21 0 100 100 0
Dupont E-9636 0+1.0 96 0 100 95 0
Dupont E-9636 0+1.5 95 0 100 100 0

! Treatments applied on May 28. 1993. to tomatoes at first true leaf and hairy nightshade at
two leaf: and on June 1, 1993, to tomatoes at second leaf and hairy nightshade at 2 to 3
leaf.

! Tomato stand, vigor, and chlorosis visually evaluated on June 1 and 8, 1993.

! Weed control visually evaluated on June 1 and 8, 1993.

* Sprinkler irrigated.

Iable 4. Postemergence application of E-9636 to seediing processing tomatoes.

Weed control’ Tomatoes®

Treatment! Rate DATST PHYLA ABUTH Vigor Number Height

0z/A mmiea e e L ' 4 per 3' inches
Dupont E-9636 1.0 98 95 90 62 18.3 10.8
Dupont E-9636 0.75 93 90 90 75 16.3 11.3
Dupont E-9636 0.5 93 67 60 82 19.5 11
Dupont E-9636 0.25 83 65 40 90 20. 10.8
Dupont E-9636 0.125 64 73 48 82 20.5 - 10.5
Control  =---- 0 0 0 0 15.8 10

' Treatments applied July 13, 1993.

' Tomato stand, vigor, and chlorosis visually evaluated on August 2, 1993. Counts made August
26. 1993.

} Weed control visually evaluated on August 2. 1993.

‘ Sprinkler irrigated.
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- i . Jack P, Orr. Four
experiments were established at various locations in the Sacramento, California, area to
evaluate the efficacy of E-9636 as a postemergence single and split application for weed control
in seedling tomatoes. Plots were singe row, 5 by 20 feet, with four replications arranged in a
randomized complete block. The herbicide E-9636 was applied in a band with a2 CO, pressurized
knapsack sprayer delivering 33 gpa at 28 psi on May 1993. Air temperature ranged from 70°-90°F.
The soils were loam. Irrigation was sprinkler at two sites and furrow at two other sites.
Visual crop growth evaluations and visual weed control ratings were made in May and June 1993.

In experiment one (Table 1) where the E-9636 at 1.0 ounce per acre plus 1.0 ounce per acre was
applied to black nightshade (SOLNI) and tomatoes at the first leaf stage, this resulted in a 70
percent vigor reduction. Tomato stand was not affected; however, vigor was slightly reduced at
the higher rates.

In experiment two (Table 2), 98 percent control of hairy nightshade (SOLSA) was obtained with
the split application of E-9636 applied at 0.5 ounce per acre plus 0.75 ounce per acre. Tomato
vigor was reduced 30 percent. A single application at 1.0 ounce per acre gave 95 percent
control, 25 percent tomato vigor reduction, and slight stand reduction. No chlorosis was
observed. )

In experiment three (Table 3), single applications of E-9636 resulted in excellent control of

hairy nightshade (SOLSA) and no control of common lambsquarters (CHEAL). Tomato tolerance was
excellent. There was moderate early chlorosis that the tomatoes outgrew. Split applications

resulted in slight early vigor reduction to the tomatoes.

In experiment four (Table 4). excellent control of jimsonweed (DATST), velvetleaf (ABUTH), and
lanceleaf groundcherry (PHYLA) was obtained. There was early tomato vigor reduction and no
stand reduction or chlorosis. (University of California Cooperative Extension, Sacramento
County, 4145 Branch Center Road, Sacramento, CA 95827).

Table 1. Postemergence application of E-9636 to seed!ing processing tomatoes.

Weed Vigor? Tomato?
Treatment! Rate SOLNI Stang Vigor Chlorosis
oz/A “woa gEaEE SR e Bl S N o A
Dupont E-9636 1.0 + 1.0 27 30 100 100 90 88 20 0
Dupont E-9636 0.75 + 1.0 25 40 100 100 98 B3 20 0
Dupont E-9636 0.5 + 1.0 35 37 93 100 93 100 20 0
Dupont E-9636 0.25 + 1.0 50 40 100 100 95 85 16 0
Dupont E-9636 0.125 + 1.0 55 62 100 100 100 100 10 0
Control  see-- 100 100 100 100 100 100 0 i}
Dupont E-9636 0+1.0 3z L ¥4 100 100 98 95 20 0
Oupont E-963& 0+1.0 50 67 100 100 80 100 20 0

! Treatments applied May 1l and May 14, 1993. Tomatoes second leaf emerging on May 11, 1993.
! Tomato stand, vigor, and chlorosis visually evaluated on May 19 and May 27, 1993.

Weed control visually evaluated on May 19 and May 27, 1993.

* Furrow irrigation,
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Iable 2. Postemergence application of E-9636 to seed)ing tomatoes.

Weed control’ Tomatoes!
Treatment! Rate SOLSA Stand Vigor Cholrosis
oz/A T e e e e e e .- IR R R R R
Dupont E-9636 1.0 95 ' 88 75 0
Dupont E-9636 0.75 95 80 78 0
Dupont E-9636 0.5 65 85 80 0
Dupont E-9636 0.25 70 83 83 0
Dupont E-9636 0.125 40 90 . 93 0
Control  eseee 0 100 100 0
Oupont E-9636 0.5 + 0.75 98 93 70 0
Oupont E-9636 0.5+ 1.5 98 65 €5 0

! Treatments applied May 7 and May 12, 1993. Hairy nightshade at cotyledon to first true leaf
on May 7 and two true leaf on May 12.

! Tomato stand, vigor, and chlorosis visually evaluated on May 18, 1993. Tomatoes 1lst true
leaf on May 7.

' Weed control visually evaluated on May 18, 1993.

‘ Sprinkler irrigated.

Iable 3. Postemergence application of E-9636 to seedling processing tomatoes.

Weed Vigor! , Tomato?

Treatment! Rate SOLSA CHEAL Stand Vigor Chlorosis

oz/A - - - - Lrrses  seseeeeen= Eros oo
Dupont E-9636 1.0 90 100 0 100 100 100 100 60 0
Oupont E-9636 0.75 80 100 0 100 100 100 100 40 0
Oupont E-9636 0.5 80 100 0 100 100 100 100 60 0
Oupont E-9636 1.5 90 88 0 98 100 100 90 60 0
Control ~ eeees 0 0 0 100 100 100 100 0 0
Oupont E-9636 1.0 + 0.5 100 0 100 93 0
Qupont E-9636 0.75 + 0.5 - 100 0 100 93 0
Dupont E-9636 0.5 + 0.5 100 0 98 90 0
Dupont E-9636 1.5 + 0.5 100 0 100 78 6
Control remens 21 0 100 100 0
Dupont E-9636 0+1.0 96 0 100 95 0
Dupont E-9636 0+ 1.5 95 0 100 100 0

! Treatments applied on May 28, 1993, to tomatoes at first true leaf and hairy nightshade at
two leaf: and on June 1, 1993, to tomatoes at second leaf and hairy nightshade at 2 to 3
leaf,

! Tomato stand, vigor, and chlorosis visually evaluated on June 1 and 8, 1993.

¥ Weed control visually evaluated on June 1 and 8, 1993.

‘ Sprinkler irrigated.

Jable 4. Postemergence application of E-9636 to seediing processing tomatoes.

Weed control’ Tomatoes?
Treatment! Rate DATST PHYLA ABUTH Vigor Kumber Height
(1 O L ooimimia e ' b4 per 3' inches
Dupont E-9636 1.0 98 95 90 62 18.3 10.8
" Dupont E-9636 0.75 93 90 90 75 16.3 11.3
Oupont E-9636 0.5 93 67 60 82 19.5 11
Dupont E-9636 0.25 83 65 40 90 20 10.8
Dupont E-9636 0.125 64 73 48 82 20.5 10.5
Control  seeee 0 0 0 0 15.8 10

' Treatments applied July 13, 1993.

' Tomato stand. vigor, and chlorosis visually evaluated on August 2, 1993. Counts made August
26, 1993.

} Weed control visually evaluated on August 2, 1993.

* Sprinkler irrigated.
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- Tolerance of snap beans to preemergence acetochlor and dimethenamid under fwo irrigatipn
levels. Peachey, R.E. and G. Crabtree. Snap beans were planted in two adjacent blocks on 30
inch rows on May 24, 1994 at the Vegetable Research Farm, Corvallis OR to evaluate tolerance to
dimethenamid and acetochlor under two irrigation regimes. Three replicates of each treatment
were included in each irrigation block, bul only the highest herbicide rates were included in
the ‘high level” block. Metolachlor and lactofen are currently registered for preemergence
application on snap beans and were included as controls. Herbicides were applied on May 25 to
2.3 by 9 mplots with 40 1 water/acre. Irrigation water was applied to both blocks on May 26
(2.5 cm). On May 27 another 1.7 cm of water was applied to the ‘high Tevel’ irrigation plots.
However, rainy periods for the next 3 days added another 0.8 cm and cool cloudy conditions kept
the surface very wet and did not allow application of more irrigation water before bean
emergence. The ‘high level’ irrigation block received 30 percent more water {through both
irrigation and rainfall) than the *low level’ block within the first week. Snap bean emergence,
herbicide injury, and weed density were evaluated on June 23 (4 WAP). Plots were cultivated and
kept weed free after the weed evaluation. Snap beans were harvested from 3 m of row on August 3
{10 WAP) and graded.

Though bean seedling emergence was unaffected, snap beans showed some early signs of damage one
month after planting, and were particularly sensitive to the acetochlor treatments. Both
dimethenamid and metolachlor caused a slight amount of damage at the low herbicide rate, but
differences in injury were not noted between irrigation regimes. Snap bean yield was highest
for dimethenamid (1.25 1b/A) and metolachlor (2.0 1b/A)}. Yields in all the ‘high irrigation
level’ plots were less than the “Tow irrigation’ plots. Snap bean yields in the acetochlor and
tactofen treatments were reduced most by the additional irrigation. The yield of the control
plot was very low because of constant weeding to keep the plot weed free. The *high irrigation
tevel’ may have decreased snap bean yield overall because of saturated soil conditions soon
after planting.

The predominant weed at this site was nightshade (SOLSA). Dimethenamid, acetochior, and
tactofen controlled nightshade better than metolachlor. Pigweed (AMAPO) control was excellent
with all treatments. Irrigation level had no significant effect on weed control. Weeds not
completely controlled included lambsquarter (CHEAL) in the dimethenamid treatment and petty
spurge {(EPHPE) in the Tactofen treatments. (Horticulture Dept., Oregon State University,
Corvallis, QR, 97331)

Table. Tolerance of snap bean to preemergence applications of dimethenamid, acetochlor,
metolachlor, and lactofen vnder two irrigation regimes.

Weeds
Herbicide Rate Irqigﬁ&ion Emergence  Injury Yield SOLSA
kg/ha no./m of row  ~%- -t/ha- no, /m*
Dimethenamid 1.4 Lo 20 10 21.7 N 3.0
Dimethenamid 1.7 Lo 30 13 21.1 1.0
Dimethenamid 1.7 Hi 26 13 19.7 3.0
Acetochler 1.4 Lo 18 40 19.7 0.3
Acetochlor 1.7 Lo 25 40 18.3 0
Acetochlor 1.7 Hi 25 27 16.6 0.3
Metolachior 2.2 Lo 25 10 22.0 687.0
Metolachlor 2.2 Hi 27 6 20.8 51.0
Lactofen 0.2 Lo 30 7 20.6 1.0
Lactofen 0.2 Hi 25 3 17.2 0.6
Hand weeded’ - Lo 20 0 13.9 133.0
Hand weeded’ - Hi 18 0 12.5 243.0
LSD (p=0.05) NS 11 4.5 65.0

' Hand weeded after weed evaluation at 4 WAP.
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Comparison of low rates of clomazone in pickling cucumber. McReynolds, R.B.,
W.C. Friedkin and D.D. Hemphill. Efforts to identify replacement herbicides
for chloramben on pickling cucumbers in the Willamette Valley of Oregon have
focused on clomazone. In other regions of the country, there has been concern
over potential damage to non-target vegetation, and residual effects on
subsequent crops. This research was designed to evaluate the weed control
effectiveness of low rates of clomazone that might reduce the injury potential
to> non-target plants and residues, yet still provide acceptable weed control.
A field trial was conducted that included two rates of clomazona applied both
ppi and pre-emergence, other registered herbicldes, and untreated controls.

The ppli treatments were applied with a CO. backpack sprayer (40 psi, four 8002
nozzles spaced 19 in, 2400 ml of spray solution) to a dry soil surface and
incorporated three inches deep with a PTO-driven power tiller on May 24, 1994.
The trial was seeded with a Massey-Ferguson planter the following day and the
pre-emergence treatments were applied. Subsequently, the plot was irrigated
with approximately 1 inch of water. The trial was a randomized complete block
design with four replications. Soil type was a Woodburn Silt Loam. Four rows
were planted to a 12 by 30 foot plot. Shepherd's-purse, groundsel, and
pigweed were distributed fairly uniformly throughout the trial area. Weed
densities were measured on June 26, 1994. The hand-weeded control was weeded
on June 27, 1994 and kept weed-free until harvest. Ten feet of the two center
rows of each replicate were stripped of fruit to simulate a mechanical harvest
on August 3, 1994.

The high rate, 0.025 lb ai/a, of clomazone applied pre-emergence produced
yields significantly greater than most other treatments in the trial and was
the only one to outyield the hand-weeded control. Even the lower, 0.125 1lb
aif/a, pre-emergence rate of clomazone was an excellent treatment. Clomazone
pre-plant incorporated resulted in significantly lower yields and reduced weed
control compared to the same rates applied pre-emergence. The high rate of
clomazone pre-emergence reduced stands slightly compared to most other
treatments, but yield was not adversely affected. WNeither weed control nor
yield were improved with the combination of either bensulide or naptalam with
clomazone. The combination of ethalfluralin and naptalam was superior to
ethalfluralin alone for both weed control and yield. Very minor phytotoxic
symptoms of yellow leaf margins were observed at the clomazone 0.25 lb ai/a
rate. (North Willamette Research and Extension Center, Oregon State
University, Aurora, OR 97002)

Table. Herbicides applled to Plurry-M pickling cucumber.

Treatment Rate Yield Stand Weed' Haed?
count density control

ib al/a ibs/plot 1 faet foot?

Clomazone PRE 0.125 36.3 34 6.5 8.5

Clomazone PRE 0.25 43.6 F1 4.5 9.4

Clomazone PPIL 0.125 19.8 i3 19.3 4.3

Clomazone PPI 0.25 32.5 i3 13.0 5.7

Clomazone PPI 0.125 30.4 34 24.3 1.5

Bensulide 6

Clomazone PPI 0.125 29.7 32 8.5 7.0

Napralam 4

Ethalfluralin PRE 1.5 26.0 29 9.5 5.7

Ethalfluralin PRE 1.5 33.7 i3 4.0 9.0

Naptalam 4

Naptalam PPI 4 38.3 33 9.3 7.2

Bansullde 6

Handweeded -— 30.2 32 21.3 1.2

Untreataed s 7.9 34 23.0 1.2

LSD 0.05 10.1 6 14.7

'Represants the average of 2 one-foot-square/replicate.
Pmno control, lO=completa control. Ratlinga reprasent the mean rating of the three
project leaders.
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Tolerance of sweet corn cultivars to chloroacetamide herbicides. B8i11 D. Brewster, William S,

Uonaldson, and Carol A, Mallory-Smith. Five sweet corn cultivars were investigated for their
tolerance to dimethenamid, metolachlor, and metolachlor plus benoxacor. Each cultivar was
investigated in a separate trial. The trials were conducted at the Hyslop Agronomy Farm near
Corvallis, OR. The experimental design was a randomized complete block with four replications
and 10 by 35 ft plots. The herbicides were applied as preplant-incorporated treatments and
the corn was seeded on May 2, 1994, A single-wheel, compressed-air sprayer was used to
deliver a broadcast spray of 20 gpa at 15 psi. The soil was a Woodburn silt loam with an
organic matter content of 2.5%, a pH of 5.2, and a CEC of 20.

Visual evaluations on June 20 are reported in Table 1 and the yield of primary ears from 24 ft
of row are reported in Table 2. Most visual injury ratings on corn treated with dimethenamid

were higher than on corn treated with metolachlor plus benoxacor, and dimethenamid caused more
stunting of ‘Crisp and Sweet 710° and ‘Supersweet Jubilee' than did metolachlior.

Ear yield of 'Supersweet Jubilee' following treatment with metolachlor was higher when the
safener, benoxacor, was included. (Dept. of Crop and Soil Science, Oregon S$tate Univ.,
Corvallis, OR 97331-3002.)

Table 1. Visual evaluations of injury te five sweet corn cyltivars following preplant
applications of chloroacetamide herbicides, Corvallis, OR, 1994.

Corn_injury'

Treatment Rate Jub.? ¢ &5 710° $S Jub.? van.? GHe
TB/A e e (%} wememmeemeeeccessievannennanas
dimethenamid 1.28 8 14 13 11 16
dimethenamid 2.5 11 23 21 14 23
metolachior 2 0 4 3 1 8
+ benoxacor
metolachlor 4 4 10 4 8 &
+ benoxacor
metolachlor 2 g 8 4 3 3
metolachlor 4 10 13 8 13 i5
check 0 0 0 0 0
LSD4 s, 6 10 6 10 g

! Evaluated June 20, 1994 ‘
? Jub. = ‘Jubliee’, C &S 710 = *Crisp and Sweet 710%, S5 Jub. = ‘Supersweet Jubilee®, ¥an =
*Vantage', GH = ‘GH 2684°

Table 2. Ear yield of five sweet corn cultivars following preplant applications of
chloroacetamide herbicides, Corvallis, OR, 1994,

Corn ear yisld

Treatment Rate Jub.? ¢ &8 nod §$ Jub.? yan.? GH
IB/A emeeei e V2. R e
dimethenamid 1.25 10.6 8.0 7.3 12.3 10.1
dimethenamid 2.5 10.0 7.8 6.2 11.8 3.1
metolachlor Z 11.4 8.0 8.5 12.¢ 11.4
+ benoxacor
metolachlor 4 11.9 8.5 8.8 13.0 10.6
+ benoxacor
metolachlor 2 i1.90 7.9 8.5 13.0 10.6
metolachlor 4 16.7 7.5 7.7 11.7 11.6
check i 12.6 8 9.7 13.3 11.6
150 1.4 n.s. 1.0 1.1 n.s
cv (& 8.6 11.5 8.2 5.9 13.0

; Harvested August 16, 1994 1
Jub. = ‘Jubilee', C & § 710 = *Crisp and Sweet 710, S5 Jub. = ‘Supersweet Jubilee', Van. =
*Yantage', GH = 'GH 2684°
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Effects of napropamide application on strawberry runner rooting, yield,  and weed suppression.

Joseph T. Defrancesco and Bernadine C. Strik. Plots were established under irrigation at the
North Willamette Research and Extension Center. Aurora, OR, to evaluate the efficacy of
napropamide on runner rooting. yield and weed control in ‘Totem' strawberries planted May 12.
1993. Plots were 10.5 by 19 ft. with four replications arranged in a randomized complete block
design. The napropamide was applied broadcast with a CO, pressurized backpack sprayer
delivering 25 gpa at 30 psi.

Napropamide was applied at a rate of 4.0 1b/A one week. three weeks.and five weeks after
planting. An additional treatment of napropamide at 2.0 1b/A one week after planting was also
applied. Al}l treatments were compared to an untreated control. Amount of weed infestation was
evaluated seven weeks after planting and number of rooted runners determined 10 weeks after
planting. Yield. berry weight, and percentage of rotted berries were collected in 1994.

Weed infestation increased as the delay of application time increased. Napropamide at the 4.0
1b/A rate applicd five weeks after planting resulted in the same amount of weeds as the
untreated control. Weed suppression was similar at the 2.0 1b/A and 4.0 1b/A rates when
a?p11ed one week after planting. Common groundsel. dogfennel. common vetch and subterranean
clover were the dominant weeds with a small amount of annual bluegrass. quackgrass. and Italian
ryegrass present.

Date or rate of napropamide application did not have a significant effect on early runner
rooting. The summer of 1993 was unseasonably cool and wet, which may account for the slow
growth and reduced number of runners produced. There were no significant effects on yield.
berry weight, or percent rot due to treatments. (Oregon State University. North Willamette
Research and Extension Center, Aurora, OR 97002)

Table. Effects of date and rate of napropamide application on strawberry runner rooting.
yield, and weed suppression.

Napropamide treatment’ Rate Yield® Berry weight’ Rot’ Pegged Runners’ Weeds®
1b/A grams grams H No. i
One week 2.0 7323 19.9 9.5 0.75 0.75 a
One week 4.0 7575 19.7 6.2 1.75 0.25 a
Three weeks 4.0 7010 18.8 11.2 1.5 550 b
Five weeks 4.0 7199 19.7 6.9 1.50 16.25 c
Untreated control --- 7427 20.4 8.8 2.00 16.25 ¢
Significance® NS NS NS NS NS ne

'Number of weeks after planting napropamide treatment was applied.
’Based on total of three harvests in 1994, from 10° section of row.
‘Average of second and third harvests.

‘Determined 10 weeks after planting. from 19" section of row.
SEvaluated seven weeks after planting.

’Significance: NS=nonsignificant. **=significance at P<0.01
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The effect of rate and amount of water on the efficacy of bensylide incorporated by sprinkler
irrigation, Barry Tickes. Dennis Monypeny and Al Baber. Bensulide has been used for several
years as a preemergence treatment in cucurbits, peppers, broccoli, cabbage, lettuce.
cauliflower, cotton and turf to control grass and broadleaf weeds. Weed control has been
erratic on some species. This may be the result of several variables including rate, timing of
application, type. amount and timing of irrigaiton, herbicide placement and incorporation, soil
type and other factors. This test was conducted to evaluate the effect of two of these
variables, irrigation amount and rate, upon the efficacy of Bensulide when incorporated by
sprinklier irrigation.

The test was conducted at the University of Arizona Yuma Mesa Agriculture Center located
approximately 5 miles south of the city of Yuma. Soil type at this facility is superstition
fine sand with less than 1% crganic matter. Colorado River water was used and applied through
an overhead lateral move sprinkler system modified to apply variable amounts of water.
Rarnyardgrass was planted as an indicator crop into bare ground at a rate of 25 1bs. per acre.
Four rates of Bensulide were applied with a C0, backpack sprayer and immediately incorporated
with five amounts of water. Plot size was 3 foot by 25 foot randomized down the crop row and
replicated three times.

Gne. 2. 3. 4, and 6 pounds active ingredient per acre of Bensulide 4E were applied in a 20
gallon per acre spray volume. Six strips measuring 3 foot by 300 foot of barnyardgrass were
planted parallel to the lateral move overhead sprinkler. Each strip was treated a different
rate of Bensulide and divided into 3 foot by 25 foot plots. Each plot received a variable
amount of water. Three replications of each irrigation treatment were randomized down the crop
row. The barnyardgrass was planted on 7-25-94 and received one uniform pretreatment irrigatio
of 1.0 inch of water 24 hours before herbicide treatments were applied and incorporated with
variable amounts of water. The 5 irrigation treatments were 0.25, 0.325, 0.5. 0.67 and 0.75
inches of water. The plots were uniformly irrigated following the herbicide application every
48 hours with 0.5" of water. Plots were evaluated 7 days after treatment by counting the numbe
of emerged barnyardgrass seedlings in 3 feet of the center planted row of each plot.

The results {Table 1) indicated that all rates of Bensulide above 3.0 pounds of active
ingredient per acre controlled barnyardgrass in this test when incorporated with all amounts of
water applied. The 2.0 pound active ingredient per acre rate of Bensulide was effective only
when incorporated with 0.5 or more inches of water. Weed control increased at all rates of
Bensulide applied with increasing amount of water. except for the 1.0 pounds of active
ingredient per acre rate which was ineffective.

Table 1. Barnyardgrass seedlings counted per 3 feet of row 7 days after Bensulide treatment.

Bensulide 4E Seedlings/3 Feel
Rate Inches Water

{1bs. ai/A} 0.25 0.325 0.5 0.67 0.75
Untreated 18.0 22.3 22.8 27.0 22.0
1.0 29.¢ 26.0 26.0 28.6 21.5
2.0 16.0 9.6 6.3 2.6 2.5
3.0 2.0 1.0 1.6 0.6 0.3
4.9 3.5 0.6 0.3 g {
6.0 0 0 0.3 ¢ 0
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eedli and weed respo to imazeth . Evans, J.0. and R.W. Mace,
A randomized complete block experiment with four replications was established
June 10, 1994 at Smithfield, Utah to evaluate the response of seedling alfalfa
(var. Apollo III), annual grasses, and broadleaf weeds to different rates of
imazethapyr and two surfactants. The soil type was a Kidman sandy loam with
7.4 pH and an organic matter content of less than 1%. Individual treatments
were applied with a bicycle sprayer delivering 16 gpa at 40 psi using 8001
flatfan nozzles with 18 inch spacings. The alfalfa was five inches high with 3
to 4 trifoliate leaves at treatment. Green foxtail (SETVI) ranged in height
from 1 to 4 inches. Broadleaf weeds including redroot pigweed (AMARE),
purslane (POROL), and lambsquarter (CHEAL) ranged in height from 2 to 4
inches. Visual evaluations of alfalfa injury, weed counts, and grass and
broadleaf weed control, were taken July 11, 1994. One square meter of forage
was harvested from each plot on July 12, and August 19, 1994. Samples were
separated into alfalfa, grass and broadleaf yield. The August yields are not
included in this report.

Alfalfa yields were not different among treatments including the check. Yields’
of grass and broadleaf weeds, separated from the forage, were significantly
different from the untreated check but not from each other. There was little
injury to alfalfa with any of the treatments, the highest being 20 percent
injury for the high rate of imazethapyr+X-77. The injury index for weed
control indicates that all weeds were severely damaged for each treatment and
populations were significantly reduced by all treatments compared to the
check. (Utah Agricultural Experiment Station, Logan, Ut. 84322-4820)

Table. Postemergence weed control in alfalfa with imazethapyr.

Yield weed control’
Treatment' Rate Alf Gras Brlf Inj. SETVI AMARE POROL CHEAL
1b/A ---kg/Ha-—- % 0-10 #/m! 0-10 #/m' 0-10 #/m' 0-10 #/m’
Imazethfpyr+ .047 1806 32 11 10 8.0 4.3 7.0 6.3 7.3 3.7 6.7 4.0
X-77
Imazeth?pyr+ .063 2255 119 L] 0 7.7 6.0 8.3 3.3 9.0 4.0 7.0 1.7
X=77
Imazeth?pyr+ . 094 2028 67 7 20 7.7 8.3 8.7 2.3 8.7 4.0 8.7 2.0
X=77
Imazethap¥r+ . 047 1784 87 10 10 7.7 6.0 8.3 3.0 8.0 4.3 8.3 1.7
sun-it
Imazethap¥r+ .063 1811 59 0 10 9.0 3.3 8.7 2.3 8.3 2.3 8.0 2.3
sun-it
Imazethaprr+ . 094 1661 78 0 13 8.0 8.3 9.0 2.7 8.3 4.0 9.0 1.3
sun-it
Imazethapyr+ .063 1483 119 34 0 8.3 4.7 8.0 3.7 8.0 3.7 7.3 2.0
bromoxynil 125
x-77?
Imazethapyr+ . 063 2100 43 6 13 8.7 7.3 8.7 4..0 6.7 6.0 7.0 3.0
bromoxynil .125
sun-it?
Untreated 1561 686 193 0 0.3 59.7 0.0 39.0 0.7 26.3 0.0 19.0
LSDyas 710 238 91 11 1.4 7.1 1.7 6.2 2.2 5.7 2.1 5.0

'All treatments include N 28% 1 gt/A.

X77 at .25% v/v.

'sun-it at 2 pt/A.

‘Harvested 7-12-94.

Injury index rating O = no injury; 1-3 = slight inj.; 4-6 = moderate inj.; 7-9 = sever inj.;
10 = dead plants, and #/m2 = number of plants per meter sguared.
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Broadleaf weed control in seedling alfalfa with postemerqgence herbicide treatments. Bill D.
Brewster, William S. Donaldson, and Carol A. Mallory-Smith. Delaying herbicide application
until alfalfa has three or four trifoliolate leaves often allows the associated weeds to
become too large for adequate control in Western Oregon. A trial was conducted to determine
whether Tow rates of some herbicides would provide acceptable weed control in younger alfalfa
without excessive crop injury. Alfalfa (‘Fortress') was seeded in 12-inch rows on April 28,
1994 at the Hyslop Agronomy Farm near Corvallis, OR. The experimental design was a randomized
complete block with four replications and 8 by 35 ft plots. Herbicide treatments were applied
on May 20 to l-trifoliolate alfalfa and 2- to 4-leaf weeds. The soil was a Woodburn silt loam
with an organic matter content of 2.5% and a pH of 5.2. A single-wheel compressed-air sprayer
was used to deliver a broadcast spray of 20 gpa at 15 psi.

A1 herbicide treatments caused some minor crop injury initially, but none reduced yields
relative to the untreated check (Table 1). Bentazon, bromoxynil, and imazethapyr applied at
Tow rates were more effective than 2,4-DB in reducing weed biomass, primarily because 2,4-DB
was ineffective on lesser snapdragon {ATHOR)(Table 2). Powell amaranth (AMAPQ) and hairy
nightshade (SOLSA) were also less effectively controlled by 2,4-DB than by most of the other
herbicides. Imazethapyr was the only herbicide to provide poor control of common
lambsquarters (CHEAL). (Dept. of Crop and Soil Science, Oregon State Univ., Corvallis, OR
97331-3002.)

Table |. Visual evaluations of alfalfa injury and fresh weight yield of alfalfa following
applications of herbicides on l-trifoliolate alfalfa, Corvallis, OR, 1994.

Alfalfa

Treatment’ Rate Injury? Fresh ueight’

(1b/A) (%) (T/A)
pyridate 0.9 1 4.2
bentazon 0.5 : 9 3.9
bromoxynil 0.19 11 3.9
imazethapyr 0.03 3 4.2
2,4-DB 0.5 0 4.1
check 0 0 3ud

LSD n.s.
cv 55 116
! Crop 0il concentrate added to bentazon treatment at 1 qt/A,
nonionic surfactant added to imazethapyr treatment at 0.25% v/v.
: Visual evaluations June 21, 1994
Harvested June 23, 1994

Tahlg 2. Vjsua1 evaluations of weed control and weed biomass following applications of
herbicides in I-trifoliolate alfalfa, Corvallis, OR, 1994.

Weed
Weed control® _biomass®

Treatment' Rate AMAPO CHEAL ATHOR SOLSA Fresh wt
(1b/A mmmememmemem s % mmmemmmmme e (T/A)
pyridate 0.9 100 99 75 95 1.6
bentazon 0.5 79 100 89 93 0.5
bromoxynil 0.19 97 100 90 100 0.2
imazethapyr 0.03 100 60 86 100 0.8
2,4-DB 0.5 84 97 30 86 3.8
check 0 0 0 0 0 7.3
LSD 0.9

‘ o & 24.7
Crop oil concentrate added to bentazon treatment at 1 qt/A,
nonionic surfactant added to imazethapyr treatment at 0.25% v/v.
Visual evaluations of weed control June 21, 1994,
Weed biomass determined June 23, 1994.
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Broadleaf weed control in soring-seeded alfalfa., Richard N. Arnold, Eddie J. Gregory, and
Daniel Smeal. Research plots were established on May 11, 1994 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 treas-
ments except EPTC were applied postemergence with SUN-IT II at one gt/A. EP2TC was applied
preplant incorporated and rototilled to a depth of two in on May 11, 1994. Soil type was a
Wall sandy lcam with a pH of 7.8 and an organic matter content of less than 1%, The experi-
mental design was a randomized complete block with four replicationa. Individual plots were
10 by 30 £t in size. Treatments were applied with a compressed air backpack sprayer cali-
brated to deliver 30 gal/A at 30 psi. Treatments were applied on June 3, 1994 when alfalfa
was in the second trifoliolate leaf stage and weeds were small. Black nightshade, redroot
and prostrate pigweed infestations were heavy throughout the experimental area. Alfalfa
stand counts, crop injury and weed control evaluations were made on July 5, 1994. Alfalfa
was harvested August 8, 1994 using a self-propelled Almaco plot harvester.

All treatments had significantly higher plts/ft2 than EPTC. AC 299-263 and imazethapyr at
0.12 and 0.094 1lb/A caused significantly more injury (stunting only) than any other treat-
ment. Black nightshade, redroot and prostrate pigweed control were excellent (>94%) with all
treatments except the check. The check plot ylelded 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

Treatment Rate Injury plts/fr2 SOLNI AMARE AMABL Yield  Protein

1b/A ————— no = T/A %
AC 299-263 0.032 Q 53 100 99 98 2.2 20.4
AC 299-263 0.047 3 49 100 100 100 0 ¢ 21.0
AC 299-263 0.063 13 50 100 100 100 2.1 20.2
AC 299-263 0.094 24 52 100 100 100 2.2 20.2
AC 299-263 0.12 25 51 100 100 100 2.0 20.4
Imazethapyr 0.063 3 50 100 100 100 2.3 20.2
Imazethapyr 0.094 13 48 100 100 100 2,1 21.2
EPTC 3.0 0 31 100 100 100 2.4 19.8
AC 299-253 0.024 0 50 99 98 94 2.2 20.4
Imazethapyr 0.047 -0 49 98 99 98 2.2 19.9
Handweeded check 0 51 100 100 100 2.1 20.3
Check 0 51 0 0 0 2.7 15.9
Weeds/£t2 28 14 16
LsSD 0.05 3 5 2 1 2 0.3 1.6
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Long-term impacts of vellow foxtail control in established alfaifa. R. F. Norris and J. A. Roncoroni.

This experiment was conducted to test the efficacy of thiazopyr for control of yellow foxtail in
established alfalfa. The experiment was conducted on the University of California at Davis farm in a
field established in February of 19839 using 'Yolo' alfalfa. A high population of yellow foxtail existed
in this field prior to initiation of this experiment. Rates of 1.0, 0.5, 0.25 b ai/A of thiazopyr and
were applied in yearly sequential treatments (see table). An untreated check was also included. The
experiment was laid out to conform to the existing checks within the alfalfa field, and used a
randomized complete block design with three replications. Plot size was 30 ft. by 50 ft. Herbicide
application dates were Jan. 28, 1992, Nov. 11, 1992, and Nov. 15, 1993. The thiazopyr granules
were applied using a Gandy hand pulled spreader in the first year. Subsequent applications were
made with a tractor pulled Gandy air blower applicator. Alfalfa was irrigated, cut and baled according
to conventional local practices.

Visual evaluations of yellow foxtail control were made on July 12, 1992 and on July 14, 19393. In
1992 weed control was 100% in all plots treated with thiazopyr. In 1993, after 2 years all sequential
thiazopyr treatments resulted in complete (100 %) control of yellow foxtail. The treatment receiving
1.0 Ib/A thiazopyr in January 1992 and then not retreated had decreased to 80% control.

Percent vegetation cover was estimated on Oct. 11, 1994 at the end of the third cutting season.
Two 1 meter quadrats were assessed per plot. All treatments with thiazopyr at the 0.25, 0.5 and
1.0 Ib/A rate in the third year had less than 2.5% vellow foxtail cover. All treatments with no
application in the third year produced substantially less control; the amount of yellow foxtail cover
reflected the rates of thiazopyr applied in the earlier years. Percent cover of alfalfa was greatest in
those plots with lowest yellow foxtail coverage. The treatment receiving 1.0 Ib/A of thiazopyr per
year had over 6-fold more alfalfa cover than the untreated check. On Nov. 18, 1994 the alfalfa
crowns in six 0.5 meter by 1.0 meter quadrats per plot were exhumed and counted from the plots
receiving 1.0 Ib/A of MON-13204 per year, and from the untreated check plots. The MON-13204
plots had 11.14£0.8 {mean £SD) crowns/0.5 m? and the untreated control had 6.5 +0.7 crowns/ 0.5
m? quadrat. The results of this experiment indicate that controlling yellow foxtail resulted in increased
alfaifa stand longevity.

(Vegetable Crops Department, Weed Science Program, University of California, Davis, CA 95616.)

Table. Impact of three years of various sequences of thiazopyr on alfalfa and
yellow foxtail vegetation cover. (Data are means £ SE)

Thiazopyr application Vegetation assessment,
sequence October 11,1994
year 1 year 2 year 3 Alfalfa SETLU Bare
Rate (Ib/A) % cover
1.0 1.0 1.0 66.5+7.0 0.0=0.0 33.0+7.3
1.0 1.0 0.5 50.8+7.1 1.0£0.7 43.5+6.5
1.0 1.0 0.25 62.0+6.6 0.8+0.8 30.6+3.4
1.0 1.0 - 39.8+1.3 14.1x6.5 42.8+4.9
1.0 0.5 0.5 53.8+3.1 0.1x£0.2 43.3+4.4
1.0 0.5 0.25 42.1+9.7 0.8+0.8 51.0£9.3
1.0 0.5 - 35.0+£11.2 45.6+19.3 18.0=8.0
1.0 - - 20.8+3.0 78.8%+3.2 0.0+0.0
0.5 0.5 0.5 51.0+3.7 25+£1.4 42.1+£6.6
0.5 0.5 0.25 53.0+£8.1 1.5+0.8 39.3+5.3
0.5 0.5 - 246+7.4 63.8£10.8 5.8+1.6
0.5 0.25 0.25 49.1+8.7 1.3+0.7 39.6+5.5
0.5 0.25 - 13.3%5.1 77.3+9.5 8.3+4.2
Untreated control 148+2.6 83.8+3.7 0.8+0.8
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Effect of application timing and imazarethabenz rate on wild oat control in spring barley. Mark J. Pavek, Robert
W. Downard, Don W. Morishita and Charles C. Cheyney, A study was established in Butte County to evaluate
crop injury and wild oat (AVEFA) control in irrigated spring barley (var. ‘Sunbar 560°). Barley was planted May
at 100 Ib/A. The study was arranged as a split plot design with four replications. Plots were 8 by 25 feet. Soil type
was a Mooretown loam with 2.45% OM, pH 7.4 and a CEC of 24 meq/100 g soil. Treatments were applied with a
bicycle-wheel sprayer equipped with 1100} flat fan nozzies on 16-inch spacing. The sprayer was calibrated to
deliver 10 gpa at 25 psi. Additional application data are presented in Table 1. Seven rates of imazamethabenz wert
applied (Table 2). Each rate of imazamethabenz was applied to three wild oat growth stages: spike to 1 leaf, 1 to 3
leaf, and 3 to 5 leaf. Weed control and crop injury were evaluated visually on July 25 and August 22. Plots were
harvested September 8 with a small plot combine.

None of the imazamethabenz treatments injured the barley. Application timing did not affect wild oat control or
yield and the data are presented by herbicide rate averaged across application timing (Table 2.). Wild oat control at
each evaluation was the same for all rates between 0.21 Ib/A and 0.41 1b/A. All herbicide treatments had yields
greater than the untreated check. (Department of Plant, Soil, and Entomological Sciences, University of Idaho,
Twin Falls, ID 83303).

Table 1. Herbicide application information,

Application date 5123 5129 6/6

Application timing spike leaf 1-3 leaf 3-5 leaf
Alr temperature (F) 58 50 54
Soil temperature (F) 52 50 56
Relative humidity (%) 46 73 59
Wind velocity (mph) 5 b 4

Table 2. Effect of imazamethabenz on wild oat control, barley injury, and yield.

AVEFA control

Treatment' Rate . 7/25 8/22 Yield

Ib at/A Y% buw/A
Untreated check 4] 0 97
Imazamethabenz 0.07 47 5t 108
Imazamethabenz 0.14 78 81 114
Imazamethabenz 0.21 87 27 113
Imazamethabenz 0.27 92 89 118
Imazamethabenz 0.34 g6 94 112
Imazamethabenz 041 95 91 117
LSP{0.05) 14 12 10

*Nonionic surfactant added at 0.25% viv.
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and R.W. Mace. Tralkoxydim was compared with imazamethabenz and
diclofop herbicides for wild ocat (AVEFA) control in barley (Rollo). Plots were
established at the Greenville research farm at Utah State University, Logan. Utah. 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 May 16, 1994 and treatments were established June 24,
1994 in a randomized block design, with three replications. Herbicides were applied
with a CO, backpack sprayer delivering 25 gpa at 39 psi using 8002 flatfan nozzles.
Barley was ten inches high and wild oats, population 10%, were in the second to third
leaf stage at the time of application. There were few if any other grasses or
broadleaf weeds within the plots due to early tillage and the late planting date. A
visual evaluation for wild ocat control was completed July 21, 1994 and the barley was
sampled for grain yield from four rows 1 meter in length on August 18, 1994.

Tralkoxydim at the higher application rate provided comparable wild ocat control to
imazamethabenz or diclofop. In tank mixes with 2,4-D amine and bromoxynil+MCPA, the
lower rate of tralkoxydim was not as effective in controlling wild oats as its higher
rate. Imazamethabenz provided the most consistent control of wild ocats. Grain yield
was not statistically different between treatments even though the untreated plots had
the lowest average yield. (Utah Agricultural Experiment Station, Logan,UT 84322-4820)

Table. Wild oat control with selected herbicides in barley.

Weed control Cxop responge

Treatment Rate AVEFA Injury Yield
1b/A ¥ % Bu/A
Tralkoxydim+ 0.18 = | 0 67.8
X-77*
Tralkoxydim+ 0.27 83 0 52.5
X-77*
Tralkoxydim+ 0.18 63 0 65.3
Imazamethabenz+MCPA+ 0.75
X-77*
Tralkoxydim+ 0.18 53 0 58.2
2,4-D amine 0.5
X-77*
Tralkoxydim+ 0.18 80 0 62.1
2,4-D ester 0.5
X-77
Imazamethabenz+ 0.47 83 0 42.1
X-77%
Imazamethabenz+ 0.47 80 0 82.9
2,4-D amine 0.5
X-77*
Imazamethabenz+ 0.47 S0 0 52.6
2,4-D egter 0.5
X-77?
Diclofop 1 68 0 44.9
Untreated 44 0 41.4
LSD .05 9.9 0 4.0

IXA?? ac 0.5 v viv
2:-?1 ac 0.25 ¥ v/fv
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Wild oat control with tralkoxydim in spring barley. Terry L. Neider and Donald C. Thill. A study was established in

Boundary county, I to compare tralkoxydim with several other postemergence wild oat herbicides. The experimental
design was a randomized complete block with four replications and individual plots were 8 by 30 fi. Spring barley (var.
Menuet) was seeded on April 24, 1994 in a clay loam soil (24% sand, 46% silt, 30% clay, pH 8.0, and 3.1% organic
matter), Herbicide treatments were applied postemergence on May 24, 1994 with a CO, pressurized backpack sprayer
delivering 10 gpa at 40 psi to 4 leaf barley and 3 leaf wild oat. Environmental conditions were as follows: air temp. 74
F; relative humidity 68%; wind S at 2 mph; clear sky; and soil surface temp. 88 F, 2inch 86 F, and 4 inch 86 F.

Tralkoxydim alone, tralkoxydim + bromoxynil, or tralkoxydim + bromoxynil + MCPA controlled wild cat 91% or bette
by the second evaluation on July 13, 1994, However, wild cat control was reduced when tralkoxydim was combined
with 2,4-D or MCPA. Imazamethabenz and fenoxaprop/2,4-D/MCPA treatments controlled wild oat 90 to 100%.
Diclofop did not control wild oat effectively. Yield samples are being processed and yield data will be available at a late
date. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table. Spring barley response and wild cat control, Boundary county, ID.

Barley injury Wild oat control
Treatment' Rate 6/29/94 7713/94 6/29/94 7/13/94
/A %
Tralkoxydim + TF8035 0.18 0 0 93 95
Tralkoxydim + 0.18 0 0 91 91
Bromoxynil + 0375
MCPA + TF8035 0,375
Tralkoxydim + 0.18 0 0 76 99
Bromoxynil + TF8035 0.5 o
Tralkoxydim + 0.18 0 0 50 59
2,4-D + TF8035 0.475
Tralkoxydim + 0.18 0 0 84 83
MCPA + TF8035 0.5
Diclofop 1 0 0 84 68
Fenox/2,4-DIMCPA 0.59 g 0 88 90
Imazamethabenz + NIS 0.47 0 0 83 95
Imazamethabenz + TF8035 047 0 0 91 100
Difenzoquat i 0 0 84 85
Imazamethabenz + 0,235
Difenzoquat 0.5 0 0 94 91
Imazamethabenz -+ 0.235 0 0 91 96
Difenzoquat + TF8035 0.5
Untreated Check - - - e
LSD (0.05) NS N§ 203 10.1
plants/ft? 17

“TF8035 is a mineral oil and nonionic surfactant blend applied at 0.5 %v/v; NIS is an 80% nonionic surfactant
applied at 0.25 % v/v; 2,4-D and MCPA are amine formulations; Fenox/2,4-D/MCPA is a commercial
formulation of fenoxaprop + 2,4-D + MCPA.
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diclofop. Robert W. Downard and Don W. Morishita. A study near Squirrel, Idaho was established
to evaluate wild oat (AVEFA) control in spring barley. Plot size was 8 by 25 feet with four
replications arranged in a randomized complete block design. The soil type was a silt loam with
a pH 5.3, CEC of 7 meq/100 g soil, and 2.3% o.m. The soil texture was 5.4% sand, 69.4% silt,
and 25.2% clay. Herbicides were broadcast with a bicycle wheel sprayer at 28 psi and 10 gpa.
Table 1 shows additional application data. Wild oats were at the 1 to 4 leaf growth stage and
averaged 15 plants ft2 on June 2. Visual crop injury and weed control ratings were taken on
July 6 and August 10.

Iable 1. Application data.

Application date 6/2
Application timing 1-4 leaf
Air temperature (F) 63
Soil temperature (F) 55
Relative humidity (%) 66
Wind velocity (mph) 0-7

No herbicide treatment injured the crop (Table 2). On both evaluation dates tralkoxydim at 0.25
1b/A plus surfactant provided the best wild oat control. A1l other herbicide treatments
provided excellent (91-94%) wild oat control on August 8, except for difenzoquat. Difenzoquat
has been reported to be cross-resistant to triallate resistant wild oats. (Department of Plant,
Soil and Entomological Sciences. University of Idaho, Twin Falls, ID 83301).

Table 2. Crop injury and wild oat control in spring barley, near Squirrel, Idaho.}

_Crop injury _AVEFA control

Treatment Rate 7/6 8/10 7/6 8/10
1b/A e e e T e

Check 0 0 0 0
Tralkoxydim’ 0.18 0 0 84 94
Tralkoxydim 0.25 0 0 86 95
Imazamethabenz® 0.41 0 0 70 91
Diclofop 1.0 0 0 81 93
Difenzoquat 1.0 0 0 64 68
LSD (0.05) NS NS 12 11

'Weed species evaluated was wild oats (AVEFA).
“TFB035 surfactant added to all tralcoxydim treatments a 0.5% v/v.
*Nonionic surfactant added at 0.25% v/v.
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Effect of application timing and herbicide rate on common lambsquarters control in spring barley. Mark J. Pavek,
Robert W. Downard, and Don W. Morishita. A field trial was conducted near Hansen, ID to evaluate common

lambsquarters {CHEAL) control and crop injury using a tank mixture of bromoxynil & MCPA + thifensulfuron &
tribenuron. The mix was applied at the full labeled rate (0.375 Ib/A +0.025 b/A) and at several reduced rates. An
untreated check also was included. Each rate was applied to weeds at three application timings: cotyledon, 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. Plots were 8 by 25 feet. Barley (variety ‘AB 2601) was planted April 15 at
100 Ibs/A. Soil was a silt loam with 1.4% OM, pH 7.9, and a CEC of 21.1 meq/100 g soil. A bicycle-wheel sprayer was
calibrated to deliver 10 gpa at 25 psi, using 11001 flat fan nozzles. Additional application information is presented in
Table 1. Weed control was evaluated visually two times and crop injury was evaluated once. Plots were harvested
August 11 with a small plot combine.

None of the herbicide treatments injured the barley. The three lowest herbicide rates, at the two earlier application
timings (cotyledon and 2 to 4 leaf), controlled common lambsquarters 73 % or higher on both evaluation dates (Table
2.). At the three higher herbicide rates, weed control was 90 % or greater across the three application timings.
Herbicide treatments applied to weeds in the cotyledon stage produced higher barley yields than the untreated check. At
the 2 to 4 leaf application stage, all but two herbicide treatments (bromoxynil & MCPA + thifensulfuron & tribenuron at
0.125+0.008 and 0.375 + 0.025 Ib/A) produced barley yields greater than the untreated check. These data suggest that
early application of reduced herbicide rates can satisfactorily control common lambsquarters. (Department of Plant,
Soil, and Entomological Sciences, University of Idaho, Twin Falls, ID 83303).

Tabig |, Herbicide application information,

Application date 429 56 58
Applicatton timing Coryledon 2o 4 leaf 410 § leaf
Alr temperature (F) 35 70 50
Soif temperature (F) 53 58 52
Relative humidity (%) 72 &4 100
Wind velocity (mph) i 4w 10 Q
Weed density (plant/ft’) 96 78 90

Tahle 2. Control of cormon lambsquarters and spring bacley yield near Hansen, Idaho.

Application CHEAL contral
Treatment' Rate timing 531 627 Yield
Ibs a/A Yo buw/a

Untreated check ¢ 0 4

Brom & MCPA + 0.063 + cortyledon 73 8 94
thif & trib? 0.004

Trom & MCPA+ 0.125+ cotyledon 100 9% 97
thif & b 0.008

Brom & MCPA + 0,188 + cotyledon 59 96 96
thif & b 0.013

Brom & MCPA + 025 + cotyledan 100 160 3
thif & wib 0.017

Brom & MCPA + 033+ coryledan 100 HeH 89
thif & trib 0,021

Brom & MCPA + 0.375 + cotyledan 100 93 9
thif & wib 0.02%

Untreated check Q i/ 88

Brom & MCPA + 0.063 + 2104 leaf 92 g9 98
thif & trib 0.004

Brom & MCPA + 0.125 + 2t 4 leaf 95 99 96
thif & ik 0,008

Brom & MCPA + 0,188 + 2t0 4 feal 99 99 98
thif & wib 0013

Brom & MCPA + 025+ 2104 leaf %9 100 1ol
thif & ¢ih 0.017

Brom & MCPA + 0.313 + 210 4 lesf (] 1ag a7
thif & tib S0t .

Brom & MCPA + 0375+ 210 4 leaf a9 100 91
thif & wib 0.025

Untreated check ] Q 36

Brom & MCPA + 0.063 + 4108 leal 45 58 86
tuf & mib 0004

Brom & MCPA + 0125 + 410 § leaf 60 76 95
thif & trib 0.008

Brom & MCPA + 0.188 + 410 6 leaf 30 74 3t
il & wib 0,013

Brom & MCPA + 025+ 40 3 leaf ¥ 90 9%
thif & wib 9017

Brom & MCPA + G313+ 410 § leafl 94 97 96
thif & trib 0,021

Brom & MCPA + 0378 + 4108 leat’ 9s 160 102
thif & ik 0025

L3D¢0.0%) 11 g 2

TNonionie surfactant added at 0.25% viv.
Brom & MCPA = bromoxyni] plus MCPA preformulated mixture.
TR & it = thifensuifuron plus tribenuron preformulsted mixure,



Bioeconomic evaluation of weed control in spring barlev. Michael J. Wille, Terry L. Neider, and Donald C. Thill.
A study was established in Latah county, ID to evaluate the economic effectiveness of broadleaf weed control in
‘Baronesse’ spring barley. Field penneycress (THLAR), mayweed chamomile ( ANTCO), henbit (LAMAM), and
common lambsquarters (CHEAL) were the major weeds present. Thifensulfuron-tribenuron was applied to one
half of a 70 by 130 ft strip, and the remaining half was left untreated. Individual plots were 35 by 130 ft with eight
replications arranged in a randomized compete block design. The herbicide treatment was applied postemergence
on May 14, 1994, to 4 to 5 leaf barley with 1 tiller, and 1 inch weeds. Environmental conditions were as follows:
air temperature was 58 F; relative humidity 60%, wind S at 3 to 4 mph,; clear sky; soil surface temperature 80 F; 2
inch 68 F; and 4 inch 54 F. The treatment was applied with a motorized sprayer delivering 10 gpa at 40 psi. The
soil was a silt loam (26% sand, 60% silt, 14% clay, pH 5.6 and 3.0% organic matter). The cost of herbicide
treatment, including surfactant and application costs, was $9.78/A. Net return was calculated using average barley
yield in treated and control plots. Barley grain price used in calculation was $0.0385/1b. Broadleaf weed control
and crop injury was evaluated visually on June 3, 1994. Barley was harvested on July 29,1994.

Thifensulfuron-tribenuron controlled field penneycress, common lambsquarters and mayweed chamomile 88% or
better, while henbit control was 80%. Barley was not injured, and yields did not differ between treatments. Net
economic return per acre for herbicide treatment was $-1.96/A. This data will be incorporated into a bioeconomic
model evaluating the efficacy of weed control options in spring barley, (Plant Science Division, University of Idaho,
Moscow, D 83843-2339)

Table. Weed control with thifensulfuron-tribenuron in spring barley, Latah County, ID.

Barley Control
Treatment' Rate Injury Yield Netreturn ANTCO CHEAL THLAR LAMAM
Ib/A % Ib/A S/A %
Thifensulfuron- 0.019 0 3583 128.17 88 92 94 80
tribenuron
Untreated 0.00 0 3380 130.13 0 0 0 0
control ¥
LSD(.05) NS NS 4 4 3 5
Plants/ft* 4 3 2 4

! Thifensulfuron-tribenuron was applied as a commercial formulation plus an 80% non-ionic surfactant
added at 0.25% v/v,
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Dose response of broadleaf herbicides in spring barlev. Michael J. Wille, Terry L. Neider, and Donald C. Thill.

A study was established in Latah county, ID to evaluate broadleaf weed response to herbicides at varying rates in
‘Baronesse’ spring barley. The major weeds present at this site were field penneycress (THLAR), mayweed
chamomile (ANTCO), and common lambsquarters (CHEAL). Plots were 8 by 30 ft with four replications arranged
in a split-plot design, with herbicides as main plots and herbicide rates as subplots. MCPA amine, bromoxynil-
MCPA, or thifensulfuron-tribenuron were applied at either the full labeled rate , 2/3, or 1/3 full labeled rate. Weed:
were counted on May 13, 1994, and treatments were applied postemergence on May 28, 1994 to 4 10 5 leaf barley
with 2 tillers, and 1 to 2 inch weeds. Environmental conditions were as follows: air temp. 58 F; relative humidity
60%; wind 8 at 3 to mph; clear sky; soil surface; 80 F; 2 inch 54 F; and 4 inch 54 F. All treatments were applied
with a CO; pressurized backpack sprayer delivering 10 gpa at 40 psi. The soil was a silt loam (26% sand, 60% silt,
14% clay, pH 5.6 and 3.0% organic matter). Weed control and barley injury were evaluated visually on June 8,
1994. Barley was harvested on July 29, 1994,

Field penneycress and common lambsquarters were controled 86% or better with all herbicide treatments.
Mayweed chamomile was not controlled with MCPA. However, bromoxynil-MCPA or thifensulfuron-tribenuron
at either 2/3 or full labeled rate controlled mayweed chamomile greater than 84%. Barley was not injured and
yields did not differ among treatments. (Plant Science Division, University of Idaho, Moscow, ID 83843-2339)

Table. Broadleaf weed control in spring barley with MCPA, bromoxynil-MCPA, or thifensulfuron-tribenuron at
different rates in Latah County, ID.

Barley Control
Treatment' Rate Injury Yield THLAR  ANTCO  CHEAL
Ib/A % Ib/A %

MCPA 0 - 3821 - - -
MCPA 0.25 0 3699 86 5 88
MCPA 0.50 0 3865 94 8 88
MCPA 0.75 g 3808 95 15 g7
Bromoxynil-MCPA 0.00 - 3805 - - -
Bromoxynil-MCPA 0.165 0 3641 93 73 93
Bromoxynil-MCPA 0.33 0 3793 98 84 95
Bromoxynil-MCPA 0.50 0 3578 100 91 99
Thifensulfuron-tribenuron 0.00 - 3377 - - -
Thifensulfuron-tribenuron 0.006 0 3488 89 66 85
Thifensulfuron-tribenuron 0.012 0 3711 94 84 93
Thifensulfuron-tribenuron 0.015 0 3593 96 89 93

LSD {0.05) NS NS NS 16.9 NS

Plants / &7 2 7 1

'"MCPA was applied as the amine formulation. Bromoxynil-MCPA, and thifensulfuron-tribenuron were
each applied as commercial formulations. An 80% non-ionic surfactant at 0.25% v/v was added to
thifensulfuron-tribenuron.

63



Weed emergence with night tillage versus day tillage in Idaho. Joan M. Campbell, Larry Smith, and Donn Thill.

Seed germination of some plant species is stimulated by exposure to light. Buried seed may remain dormant if it
is kept in darkness during tillage. Weed emergence in spring barley was compared for seed beds prepared in
daylight or darkness in Nez Perce County, Idaho. Soil was cultivated three times during the day or three times
during the night. The cultivation was the same except the cultivator was covered with a tarp during the night
tillage to prevent exposure from the tractor running lights. The moon was full the night of tillage. The experiment
was a randomized complete block design with three replications. Plots were 30 by 500 ft. Weeds were counted at
six locations within each plot by randomly placing a 0.5 yd® quadrat. Barley grain was harvested with a
commercial combine and weighed on & weigh wagon,

Total weed emergence was 37% less with night cultivation than day cultivation (Table). Mayweed chamomile was
the predominant weed species, but it had the highest amount of variability. Mayweed chamomile seedlings were
clustered around the mother plant to & higher degree than the other weeds. Redroot pigweed densities were the
lowest, but redroot pigweed was distributed throughout the field. Barley grain yield was not affected by the tillage
treatments. The highest weed density was in the middle of the experimental area. A 45 by 30 ft swath in this
high density area was sprayed with herbicides. This may have contributed to both treatments yielding similar
amounts of grain. (Plant Science Division, University of Idaho, Moscow ID 83844-2339)

Table. Weed emergence and barley grain yield

Time of Field Redroot Mayweed Total Barley
cultivation __pennycress pigweed chamomile Henbit weeds grain yiel
plants/yd? (Ib/a)
Night 8 1 23 10 42 2419
Day 12 3 35 16 67 2198
Prob > F! 0.18 0.01 0.38 0.03 0.01 0.47

' According to nonparametric analysis of variance



Spring barley variety response to increasing wild oat density. Traci A. Brammer, Carol A. Mallory-Smith, and
Donald C. Thill. A study was established in the spring of 1994 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 (96
by 20 ft), subplots as spring barley varieties (24 by 80 ft) and sub-subplots as barley densities (8 by 80 ft). Wild oat
was planted in 3.5 inch rows, 0.5 inches deep on April 23, 1994 with a cone seeder and immediately harrowed
twice in perpendicular directions with a spring-tooth harrow. ‘Baronesse’, ‘Steptoe’, "Harrington’, and ‘Morex’
spring barley was planted in 7 inch rows, 1.5 inches deep on May 2 with a cone seeder . Wild oat and spring barley
densities were determined May 25 from plant counts of a 5 ft’ area. Wild oat densities were 1, 6, 7, and 10
plants/ft’ and barley densities were 8, 9, and 10 plants/Rt*. Spring barley was harvested with a small plot combine
from a 4.5 by 17 ft area for each experimental unit (8 by 20 ft) on August 8.

Barley variety average grain yield ranged from 2807 Ib/A to 3614 Ib/A, with ‘Steptoe’ significantly out yielding the
other varieties (Table 1). Spring barley variety yields, except ‘Baronesse’ and ‘Morex’, were significantly different
from each other. Increasing wild oat density reduced spring barley yield (Table 2). Spring barley yields increased
as barley density increased, but were not different at 9 plants/ft’ or greater. (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 yield' barley yield*
plants/ft* Ib/A Ib/A

Steptoe 6-row feed 1 4718 a 3614 a
Steptoe 6 3540 b

Steptoe 7 3278 b

Steptoe 10 2919 ¢

Baronesse 2-row feed 1 4177 a 3051b
Baronesse 6 3065 b

Baronesse 7 2600 ¢

Baronesse 10 2362 ¢

Morex 6-row malting 1 3940 a 3044 b
Morex 6 2938 b

Morex 7 2727b

Morex 10 2520 ¢

Harrington 2-row malting 1 3692 a 2807 ¢
Harrington 6 3119b

Harrington 7 2331 ¢

Harrington 10 2087 ¢

Barley grain yield within a variety with the same letter are not significant at P <0.05.
?Average barley grain yield with the same letter are not significant at P < 0.05.

Table 2. Spring barley yield for wild oat density averaged over spring barley variety and density.

Wild cat density Spring barley yield’
plants/ft’ ' Ib/A
1 4l44 a
6 3166 b
7 2734 ¢
10 2472 d

" Treatments with the same letter are not significant at P< 0,05,

Table 3. Spring barley yield for spring barley density averaged over spring barley varieties and wild oat density.

Spring barley density Spring barley yield”
plants/ft* Ib/A
8 2929 a
9 3192b
10 3267 b

" Treatments with the same letter are not significant at P< 0.05.
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Evaluation of pendimethalin + metolachlor or pendimethalin + im hapyr for ve Jeaf
control in six varieties of dry beans. Larry W. Mitich and Ernie J. Roncoroni. A field
experiment was conducted at the University Research Farm, Davis, CA to evaluate the efficacy
of imazethapyr at two rates on velvetleaf control and determine the tolerance of six bean
varieties to the herbicides. Preplant applications of pendimethalin or pendimethalin +
metolachlor were applied June 7, 1994, to 60 by 25 ft. plots (24 rows, 30 inches wide) with 4
replications arranged in a randomized complete block. A1l herbicide applications were made
with a CO, pressure sprayer delivering 25 gpa with preplant treatments incorporated to a 3-
inch depth. Six dry bean varieties--’Yolano’ pink, ’Mezcla’ and ‘UC Luna’ baby 1imas,
‘California Dark Red’ and ‘California Early Light Red’ kidneys and ‘46’ California blackeye--
were each planted in 4, 30-inch rows. After emergence the beans were furrow irrigated twice
before applying imazethapyr on July 1, when the beans were in the 3 to 5 trifoliate leaf stage
and 7 to 9 inches tall. The largest velvetleaf (ABUTH) plants were in the 3 to 4 leaf growth
stage and from 1 to 4 inches tall. The applications were made over the top of the bean
plants. Visual crop injury was evaluated July 20. A second visual evaluation for both crop
injury and weed control was made August 24. Two 30-inch by 20 ft. rows were counted for
velvetleaf stand in each treatment (table 1). The two center row of each 4 row plot were cut
and allowed to dry before being harvested on October 19. The beans were cleaned of trash and
weights taken.

Both rates of imazethapyr caused early stunting of all dry bean varieties. ‘UC Luna’ baby
Tima was the most sensitive variety with ‘46’ California blackeye the least sensitive at the
first observation. At the second evaluation, both rates of imazethapyr controlled velvetleaf
and no visual injury was observed and there was no significant differences in yield (table 2).
Early suppression of velvetleaf was obtained with the combination of pendimethalin and .
metolachlor, but by August the population began increasing. The application of pendimethalin
in combination with metolachlor or imazethapyr gave 80% barnyardgrass (ECHCG) control. (Weed
Science Program, Dept. of Vegetable Crops, University of California, Davis, CA 95616)
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Table 1.

control in 6 varieties of dry beans, UC Davis, 1994.

Evaluation of pendimethalin + metholachlor or pendimethalin + imazethapyr for crop injury and weed

% Injury®
' 46
Rate i Mezcla baby  UC Luna baby California
(1b/a) Timing 1ima (vine) Tima (bush) biackeye Yolano pink
pendimethalin + 1+2 PPI1 0 0 0 0
metolachlor
pendimethaljn + 1+ PPI + post 7.5 12.5 2.5 10
imazethapyr’ 0.032
pendimethaljn + 1+ PPI + post 10 17.5 7.5 17.5
imazethapyr? 0.047
_untreated - - - - - - 0 0 0 0
california California % Weed control® ABUTH
Dark Red Early Light stand
kidney Red kidney ECHCG ABUTH  count®
pendimethalin + 1 +2 PPI 0 0 80 50 12.8
metolachlor
pendimethalin + 1+ PPI + post 10 10 86 90 4.0
imazethapyr® 0.032
pendimethalin + [+ PPI + post 12.5 12.5 80 90 5.5
imazethapyr‘3 0.047
untreated .- - - - - 0 0 0 0 25.8

1 PPI = preplant incorporated application application made 7 June 1994; post = postemergence application

made 1 July 1994,

Beans were in the 3 to 5 trifoliate leaf stage, 7 to 9 inches tall.

to 4 Teaves, was | to 4 inches tall.

= L P

Table 2.

imazethapyr, UC Davis, 1994,

Bean injury visually evaluated 20 July 1994.
Includes X-77 surfactant at 0.25%.
Weed control evaluation and stand count made 24 August 1994.

Velvetleaf had 3

Yield of six varieties of dry beans treated with pendimethalin + metolachlor or pendimethalin +

yield (1b/a)?

Mezcla baby

46 California

: UC Luna baby Tima
Rate (1b/a) Timing lima (vine) (bush) blackeye
pendimethalin 1 +2 PPI 1278 A 2855 A 1880 A
metolachlor
pendimethalin 1+ 0.032 PPI + 2336 A 2041 A 2110 A
imazethapyr® post
pendimethalin 1 +0.047 PPI + 1953 A 2746 A 2545 A
inazethapyr post
untreated - - - - - - 947 A 1501 B 1558 A
California
California Dark Early Light Red
Yolano pink Red kidney kidney
pendimethalin 1 +2 PPIL 3320 A 2750 A 2714 A
metolachlor
pendimethalin 1 +0.032 PPI + 3270 A 2830 A 2999 A
imazethapyr® post
pendimethalin 1+ 0.047 PPI + 2974 A 2762 A 2985 A
imazethapy post
untreated - - - - - - 3166 A 2350 A 260%9 A

1 PPl = preplant incorporated application made 7 June 1994; post = postemergence application made 1 July
Velvetleaf had 3 to 4 leaves, was

1994. Beans were in 3 to 5 trifoliate leaf stage, 7 to 9 inches

1 to 4 inches tall.
2 Duncan’s Multiple Range test; values followed by the same letter are not significantly different at the

5% level.

3 Includes X-77 surfactant at 0.25%.
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Broadleaf 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 12, 1994 at the Agricultural Science Center, Farmington, New Mexico to
evaluate the response of pinto beans (var. Olathe) and annual broadleaf weeds to early and
late postemergence applied Ac 299-263 and imazethapyr. Soil type was a Wall sandy loam with
pH of 7.8 and an organic matter content less than 1%. The experimental design was a split-
plot with timing as whole plots and treatments as sub-plots with three replications. Individ-
ual treatments were applied with a compressed air backpack sprayer calibrated to deliver 30
gal/A at 30 psi. Early and late postemergence treatments were applied on May 30 and June §,
1994 when pinto beans were in the first and second trifoliolate leaf stage and weeds were
small. A adjuvant mixture of X-77 plus 32% nitrogen at 0.25% v/v and 2 pts/A was added to
each treatment. Black nightshade, infestations were heavy and prostrate and redroot pigweed

infestations were moderate throughout the experimental area. Visual evaluations of crop
injury and weed control were made on June 27, and July 6, 1994 for early and late postemer-
gence treatments. Handweeded controls were hoed starting on June 8 about every two weeks

until August 10, 1994. Stand counts were made on June 27, and July 6, 1994 by counting
individual plants per 10 ft of one row of each plot. Dry beans were harvested for yield on
August 28, 1994 with a self-propelled John Deere combine equipped with a load cell.

All herbicide treatments applied early postemergence injured pinto beans significantly more
than late postemergence. There were no sgsignificant differences in stand count. All treat-
ments gave good to excellent control of broadleaf weeds except the check. Yields ranged from
2713 to 2152 1b/A higher in the treated plots than the check.

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

Crop Stand Weed Control
Treatment Rate Injury ' Count AMARE AMABL SOLNI Yield
1b/A ——f——- no % 1b/A
Early Postemergence
AC 299-281 0.024 4 47 100 99 54 2967
AC 299-263 0.047 32 52 100 100 98 2660
AC 299-283 0.063 37 48 100 100 100 2567
AC 299-2563 0.094 55 50 100 100 100 2767
Imazethapyr 0.094 50 50 100 100 100 2721
Imazethapyr 0.047 24 52 100 100 100 2921
Handweeded check o] 56 100 100 100 3128
Check 0 51 0 Q 0 451
mean 25 51 B8 87 87 2536
Late Postemergence
AC 299-263 0.024 0 49 100 87 75 2721
AC 299-263 0.047 2 49 100 99 89 2921
AC 299-263 0.053 2 49 100 100 84 2967
AC 299-263 0.094 5 50 100 100 92 2813
Imazethapyr 0.094 6 50 100 92 88 2660
Imazethapyr 0.047 0 51 99 82 84 2767
Handweeded check (o} 52 100 100 100 3121
Check 0 52 0 Q ] 415
mean 2 50 87 82 v d 2552
L5D 0.05
Timing 1 ns ns 2 2 ns
Treatment 2z ns i 4 4 492
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Broadleaf weed control in pinto beans with imazethapvr alone or in combination. Richard WN.
Arnold, Eddie J. Gregory and Daniel Smeal. Research plots were established on May 12, 1994 at
the Agricultural Science Center, Farmington, Wew Mexico to evaluate the response of pinto
beans (var. Olathe] and annual broadleaf weedas to postemergence applications of imazethapyr
alone or in combination. Soll type was a Wall sandy loam with pH of 7.8 and an organic matter
content less than 1%. The experimental deaign was a randomized complete block with three
replications. Individual plots were 4, 34 in rows 30 £t long. Treatments were applied with
a compressed air backpack sprayer callibrated to deliver 30 gal/A at 30 psi. Treatments were
applied on May 30, 1994 when pintoc beans were in the first trifoliolate leaf stage and weeds
were small. Black nightshade infestations were heavy and prostrate and redroot pigweed
infestations were moderate throughout the experimental area. Visual evaluations of crop
injury and weed control were made on June 27, 1994. Handweeded controls wers hoed starting
on June 8 about every two weeks until August 10, 1994. Stand counts were made on June 27,
1994 by counting individual plants per 10 ft of one row of esach plot. Dry beans were har-
vested for yield on August 29, 1994 with a gelf-propelled John Deere combine equipped with a
load cell.

Imazethapyr at 0.047 1b/A had the highest injury rating of 18. There were no significant
differences in stand ceount. All treatments gave good to excellent control of broadleaf weeds
except bentazon, dimethenamid with and without an adjuvant, and the check. Yields ranged
from 154 to 2767 lb/A higher in the treated plots than the check.

Table. Broadleaf weed control in pinto beans with imazethapyr alone or in combination.

Crop Stand wead Control

Treatmentt Rate Injury Count  SOLNI AMARE AMABL  Yield

lb/a Rk Tt N emeee—— G e e lb/a
Imazethapyr G.024 2 50 100 99 95 1691
Imazethapyr 0.032 7 52 100 100 98 2152
Imazethapyr 0.047 18 50 100 100 99 . 2460
Imazethapyr + dimethenamid 0.024+0.75 4 53 100 166 94 2766
Imazethapyr + dimethenamid C.024+1.0 3 587 100 100 92 27656
Imazethapyr + dimethenamid 0.032+0.75 4 55 100 100 99 3382
Imazethapyr + dimethenamid 0.032+1.0 4 55 10Q 100 38 2460
Imazethapyr + dimethenamid 0.024+1.25 1 53 100 100 98 2921
Imazethapyr + dimethenamid 0.032+1.25 7 52 160 100 99 2614
Imazethapyr + bentazon 0.032+0.5 8] 51 100 160 38 1399
Bentazon + dimethenamid 0.5+1.0 1 54 37 88 51 1334
Bentazon 0.5 0 52 38 33 50 922
Dimethenamid 1.0 o 52 7 71 70 769
Dimethenamid 1.0 0 53 0 71 83 769
Handweeded check Y] 55 100 100 100 3229
Check ¢} 53 0 o] o] 615
Weeds/m2 45 12 is

LED Q.05 3 ns 9 14 13 446

1. Treatments applied with ¥X-77 and 32% nitrogen solution at 0.25% v/v and 2 pts/A.
2. A COC was added at 2 pta/A.
3. No adjuvant was added.
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Dose response of spring-planted canola to thifensulfuron-tribenuron. Traci A. Brammer, Jeffery S. Brennan, Carol
A. Mallory-Smith, and Donald C. Thill. An experiment was established near Moscow, Idaho in ‘IMC130’ canola to
evaluate canola injury and seed yield to low dose treatments of thifensulfuron-tribenuron. 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 20 gpa at 41
psi and 3 mph to 2 to 4 leaf canola on May 28, 1994 (Table 1). The remaining 7 ft served as a buffer stripe between
plots. The treatments applied were percentages of the label rate, which was defined as 17.5 g/ha (0.25 0z/A) (the
minimum label rate for wheat = 15.75 g/ha (0.225 0z/A)). Canola plant density was counted within two 10.8 ft*
areas for each plot on June 10. Canola injury was evaluated visually on June 10 and June 30. Canola was direct
combine harvested from a 4,5 by 20 ft area on August |7. Canola seed yield was suppressed by drought
conditions.

Table |. Application data and soil analysis.

Application date May 28
Canola growth stage 2- 4 leaf
Air temperature (F) S8
Relative humidity (%) 65
Wind speed (mph, direction) 0-3,E
Cloud cover (%) 20
Soil temperature at 2 in (F) 50
pH : 6.0
OM (%) 3.3
Texture stlt loam

Treatments of thifensulfuron-tribenuron at the 2.19 g/ha rate and above injured canola 88% or greater, while rates
0.55 and 1.09 g/ha injured canola 46 and 66%, repectively (Table 2). Canola yields were significantly less than the
untreated check when thifensulfuron-tribenuron was applied at 0.27 g/ha or higher. No canola plants survived
thifensulfuron-tribenuron treatments greater than 1.09 g/ha. (Idaho Agricultural Experiment Station, University of
Idaho, Moscow, Idaho 83844-2339)

Table 2. Dose response of spring-planted canola to decreasing rates of thifensulfuron-tribenuron.

Canola

Treatment' Rate % of Label Rate  Plant Counts Injury Yield

g/ha plants/ft” o % - Ib/A
Untreated check -- - 3 0 160
Thifensulfuron-tribenuron 0.04 0.20 4 0 149
Thifensulfuron-tribenuron 0.07 0.39 3 1 184
Thifensulfuron-tribenuron 0.14 0.78 4 14 116
Thifensulfuron-tribenuron 0.27 1.56 3 20 59
Thifensulfuron-tribenuron 0.55 3.13 3 45 32
Thifensulfuron-tribenuron 1.09 6.25 3 66 18
Thifensulfuron-tribenuron 2.19 12.50 0 88 4
Thifensulfuron-tribenuron 438 25.00 0 94 1
Thifensulfuron-tribenuron 8.75 50.00 0 97 1
Thifensulfuron-tribenuron 17.51 100.00 0 99 0
LSD(0.05) 1 5 64

* All treatments applied with R-11, a nonionic surfactant from Wilbur Ellis at 0.25% v/v.
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Bioeconomic modei for grass weed control in spring-planted cangla. Traci A. Brammer, Jeffery S. Brennan, Ed
Bechniski and Donald C. Thill. A field experiment was established during the spring of 1994 at the University of
Idaho Plant Science Farm near Moscow, [dzho 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 cancla and of
canola seed yield and oif content. A biceconomic model will be constructed for control of wild oat and volunteer
spring barley with sethoxydim. Main plots were canola cultivars (32 by 160 /), subplots volunteer spring barley or
wild oat density (32 by 32 f) and sub-subplots were sethoxydim dose (8 by 32 f1). The treatments were replicated
four times in a randomized split block design. Wild oat or *Russell’ spring barley were seeded on April 19 in rows
spaced 3.5 inches apart. Both species were seeded to attain established plant densities 0f 0, 1.9, 6.5, 11,1, and 158
plant/f’. “Helias' 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 9.3 plantw/ft’. Both cultivars were seeded on
Apnil 23 using practices standard to the area Sethoxydim was applied at 0, 0.14, 0.19, and 0.28 b 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 July 11, Carnola seed was direct combine harvested with a small plot combine froma4.5by 16
area on August 17. A seed sample from each sub-subplot was analyzed for oil content using nuclear magnetic
resonance (NMR) spectroscopy. Canola seed vields were low due to unusually dry and warm weather especially
during flower indugtion period (June and July}.

Table |. Application data and soil analysis.

Application date May 31
Growth stage:
" Cancla 3to§ leaf

Wild oat 3 to 6 leaf
Volunteer spring barley 3 to 6 leaf

Air temperature (F) 67

Relative humidity (%) 53

Wind (mph, direction) 1o 5, NW

Cloud (%) 100

Soil temperature (F) 57

Replications Tand 2 Jand 4
pH . 6.0 §2
OM (%) 2.8 2.7
Texture stit Joam silt loam

All sethoxydim rates conwolled volunteer spring barley 93% or better and wild oat 97% or better (Table 2). Canol:
seed yield increased as sethoxydim dose increased for all wild oat and volunteer spring barley densities, and cancla
seed yield of all doses were significantly different from the untreated check. Wild oat and volunteer spring barley
density reduced canola seed yields as densities increased {Table 3 and 4). Total ol content of canola seed was not
effected by sethoxydim dose or weed density (wild oat or volunteer spring barley). {Agriculture Experiment
Station, University of Idaho, Moscow, Idaho §3844-2339)

Table 2. Wild oat and volunteer spring barley control and canola seed yield as effected by sethoxydim dose,

Canola seed yield

: Control HORVX AVEFA
Treatment Rate HORVX AVEFA Helios Westar
tbai/A - % LTEN
untreated check - - - 137 167 243
Sethoxydim 0.i4 93 96 224 258 336
Sethoxydim 0.15 96 98 247 260 352
Sethoxydim 0.28 97 98 321 257 332

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/f* Ib/A
6.2 1982 35ta
5.9 3782 353 ab
6.0 319 ab ) 243 ¢
8.4 27Th 277 ¢
0.4 260 b 299 be

A resident population of wild oat was present in two of the four replications.
Treamments with the different letters are significant at F < 0.05.

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

Volunteer spring barley density Canola seed yield'
plants/f2 Ib/A % of control
¢ 328a 100
1.5 344 a 10§
4.0 201 b 61
6.9 171 be 52
9.1 140 ¢ 43

"Treatments with the different letters are significant at P < 0.05.



Wild oat control with sethoxvdim and quizalofop at two application timings. Jeffery S. Brennan and Donn C.
Thill. A field experiment was established to evaluate wild oat (AVEFA) control with sethoxydim and quizalofop
applied postemergence at two application timings. Plots were § by 30 feet and treatments were arranged in a
randomized complete block design with four replications. Canola was seeded 1 in. deep with a double disk drill
at 5.5 Ib/A on April 21, 1994. Sethoxydim was applied May 27 and June 2 with a CO, pressurized backpack
sprayer calibrated to deliver 10 gpa at 40 psi and 3 mph (Table 1). Crop injury was evaluated visually June 10
and June 30 for the two timings. Weed control was evaluated visually June 10, June 30, and July 15 for the first
application timing and June 30 and July 15 for the second application timing. Canola seed was direct combine
harvested with a small plot combine from three of four replications on August 18§ from a 121.5 ft* area.

Table 1. Herbicide application and soil analysis data.

Application date May 27 June 2
Growth stage:
canola 1 to 3 leaf 3to 5 leaf
Wild oat (AVEFA) 1 to 3 leaf 3to 5 leaf
Alr temperature (F) 68 56
Soil emperature (F) 58 63
Relative humidity (%) 57 © 80
Wind (mph) - direction Oto3-8§ Calm
Cloud (%) 50 30
Soil pH 6.0
oM 33
texture silt loam

Wild oat control was 91% or greater for 1 to 3 leaf wild oat and 98% or greater for 3 to 5 leaf wild oat for
all rating dates (Table 2). Quizalofop at 0.03 Ib/A was slightly less effective when applied to 1 to 3 leaf wild oat
than when applied to 3 to 5 leaf wild oat. Canola was not injured by sethoxydim or quizalotop regardless of
herbicide rate and application timing. Seed yield was affected by drought conditions and was not representative
of herbicide efficacy. (Idaho Agriculture Experiment Station, University of Idaho, Moscow, ID 83844-2339)

Table 2. Wild oat control with sethoxydim and quizalofop at two application timings.

Canola 1 to 3 leaf Canola 3to 5 leaf

Injury AVEFA Canola Injurv AVEFA Canola
Treatment! Rate 6-10  6-10 6-30 7-15  Yield 6-30 6-30  7-15 Yield

Ib/A % Ib/A % Ib/A

sethoxydim 0.14 0 92 96 96 16.0 0 99 99 24.0
sethoxydim 0.19 0 97 98 98 18.0 0 99 99 &1l
sethoxydim 0.29 0 98 96 99 49.0 0 99 99 87.0
quizalotop 0.03 0 92 91 92 51.0 0 98 99 19.0
quizalotop .04 0 98 99 99 20.0 0 99 99 27.0
quizalofop 0.05 0 98 99 99 6.0 0 99 99 124.0
Control 0 0 0 0 20.0 0 0 0 20.0
LSD0s ns 5 7 6 56.0 ns 7 6 56.0

'‘Treatments applied with 1 qA of McGregor oil M COC, a petroleum based oil concentrate with 17% emulsitier.
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Preemergence herbicide mixtures for corn weed contrel. Evans, J.0. and R.W.
Mace. A randomized complete block experiment with four replications was
established on May 14, 1994 at the Greenville Research Farm, Utah State
‘University to evaluate the response of field corn (var. DK-656), annual
grasses, and broadleaf weeds to preemergence herbicides. Soil type was a
Millville silt loam with a pH of 7.9 and an organic matter content of less than
2%. Individual treatments were applied with a €0, backpack sprayer calibrated to
deliver 20 gpa at 30 psi. Treatments were immediately incorporated with a spike
tooth harrow drawn over the plot area twice with the second pass at. right
angles to the first harrowing. Visual evaluations of corn injury, grass and
broadleaf weed control, were recorded on July 5, 1994 when the corn had reached
approximately 18 inches in height and the weeds had emerged. Corn silage yields
were determined by cutting two meters of row within each treatment plot on
September 16, 1994.

All treatments provided excellent grass and broadleaf weed control in corn with
little injury except those combinations with CGA 152005. These showed 42 and 47
percent phytotoxicity and a 30 percent yield reduction compared to other ‘
treatments. The addition of crop oil with CGA 152005 appears to have magnified
the crop injury and may reduce yields beyond treatments without crop oil. (Utah
Agricultural Experiment Station, Logan, Ut. 84322-4820)

Table. Preemergence weed control with selected herbicides in field corn.

Weed control

Treatment Rate Injury grass broadleaf Yield
1b/A memmmmmeeeee T —— - T/A
Metolachlor+ 1.2 0 91.5 96.3 21.2
Atrazine 0.6
Metolachlor+ 2.4 0 98.3 100.0 26.4
Atrazine 1.2
Metolachlor+ 1.5 0 90.0 100.0 26.4
Atrazine 0.75
Metolachlor+ 1s:5 42.5 91.3 100.0 18.9
Atrazine+ 0.75
CGA 152005 0.07
Metolachlor+ 1.5 47.5 95.8 99.5 17.4
Atrazine+ 0.75
CGA 152005+coc! 0.07
Untreated 0 0 0 19.6
LSD(s) 4.8 6.7 4.5 4.1
1¢rwuilwnlpw\
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Dimethenamid and acetachlor compare favorably with metolachloxr and alachlor for
weed control in corn. Evans, J.0. and R.W. Mace. Preplant herbicides were
evaluated for annual grass and broadleaf weed control in field corn (var. DK
656) . Treatments were applied May 14, 1994 in a RCB design, with four
replications. Herbicides were applied with a €O, backpack sprayer delivering 19
gpa at 39 psi using 8002 flatfan nozzles. Treatments were incorpcrated with two
right angle passes using a spike tooth harrow immediately after herbicide
application, and the corn was planted the next day. Visual evaluations of corn
injury, grass and broadleaf weed control, were taken when the corn reached
approximately 18 inches tall and the weeds had all emerged. The weed stand was
not uniform within blocks so it was divided into grassy and broadleaf weeds.
Corn silage yield was determined by harvesting two meters of row within each
plot on September 16, 1994.

Dimethenamid plus atrazine provided the best grass and broadleaf weed control
in corn and was the only treatment providing visual weed control ratings above
90 percent for both annual grasses and broadleaf weeds. Acetachlor also
compared favorably with metolachlor and alachlor in annual grass control but
did not exhibit acceptable broadleaf weed control in this test. None of the
treatments caused visual injury to corn. Crop yields were very uniform for all
treatments and weeds present in untreated plots lowered the corn yield by 22
percent compared to the yield of plots treated with dimethenamide plus
atrazine. (Utah Agricultural Experiment Station, Logan, Ut. 84322-4820)

Table. Weed control with selected preplant herbicides in field corn.

We ntro Crop response

Treatment Rate grass broadleaf injury Yield
1b/A 3 1 % T/A
Dimethenamid 1.0 75.0 25.0 0 21.2
Dimethenamid 1.3 81.3 60.0 0 24.2
Dimethenamid 1.5 81.7 53.3 0 21.8
Metolachlor 2.0 50.0 50.0 0 24.6
Alachlor 2.5 81.7 35.0 0 21.6
Acetachlor a SF5 85.0 35.0 0 24.0
Acetachlor 1.6 83.3 36.7 0 22.7
Acetachlor 1.8 81.7 33.:3 0 21.5
Dimethenamid+ 0.6 93.8 92.5 0 25.7
atrazine 0.7

Untreated 0 0 0 19.2
LSD, o5 9.9 15.1 0 4.0
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Broadleaf weed control in field corn with preemerqgence herbicides. Richard M., Arnold, Eddlie
J. Gregory and Daniel Smeal. Research plots were established on May 4, 1994 at the Rgricul~
tural Science Center, Farmington, New Mexico to evaluate the response of field corn ({var.
Grand Valley 12303 and breadleaf weeds to preemergence herbicides. Scil 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 four replications. Individual plots were 4, 34
in rows 30 ft long. Treatments were applied with a compressed air backpack sprayer calibrat-
ed to deliver 30 gal/a at 30 psi. Preemergence treatments were applied on May 5, 19%4 and
immediately incorporated with 0.75 in of sprinkler applied water. Prostrate pigiweed infeg-
tations were heavy and redroot pigweed and black nightshade infestations were moderate
throughout the experimental area. Visual evaluations of crop injury and weed control wers
made June 6, 199%4. Handweeded controls were hoed starting on May 26, about every two weeks
until August 25, 1994. Stand counts were made on June 6, 1994 by counting individual plants
per 10 ft of the third row of each plot. Plant heights were taken on September 13, 1994 by
recording and averaging the height of three plants per plot.

NAF-9 at 2.17 1lb/A had the highest injury rating of 6. NAF-9 at 1.45 and 1.69 lb/A had a
aignificantly higher stand count than NAF-72 at 0.17 lb/A. All treatments were significantly
taller than the check., All treatments gave excellent control of redroot pigweed and black
nightshade. Cyanazine at 1.5 1lb/A gave poor control of prostrate pigweed.

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

Crop Stand Crop Weed Control

Treatmentl Rate Injury Ccount Height AMARE AMABL SOLNI

Ib/A G no in e B e e v
NAF-9 1.45 1 18 el 100 100 100
NAF~9 1.69 5 18 92 100 100 1ce
NAF~9 1.93 3 17 92 160 100 100
HAF-9 2.17 6 16 a9 100 100 99
NAF~-72 0.17 4 15 89 100 95 a9
NAF-72 0.21 1 17 90 100 96 96
NAF-2 1.92 1 17 C92 100 100 100
Atrazine 1.6 o 16 93 100 23 100
Cyanazine 1.5 1 16 89 160 44 100
Atrazine + metclachlor 3.6 0 16 N 100 100 100
Handweeded check 0 16 92 100 160 100
Check G 16 79 Q o] 0
Weedsfm2 9 18 8
LSD ©.0% 4 1 3 1 6 3

1. NAF-9, flumetsulam plus metolachlor, NAF-72, flumetsulam plus clopyralid, and NAF-2,
flumetsulam plus metolachlor.
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Broadleaf weed control in field corn with preemergence herbicides. Richard N. Arnold, Eddie
J. Gregory, and Daniel Smeal. Research plots were established in May 4, 1994 at the Agricul-
tural Science Center, Farmington, New Mexico to evaluate the response of field corn (var.
Grand Valley 1230) and annual broadleaf weeds preemergence herbicides. Soil type was a Wall
sandy loam with a pH of 7.8 and an organic matter content less then 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 calibrat-
ed to deliver 30 gal/A at 30 psi. Treatments were on May S5, 1994 and immediately incorporat-
ed with 0.75 in of sprinkler applied water. Redroot and prostrate pigweed and black night-
shade infestations were moderate throughout the experimental area. Visual evaluations of
crop injury and weed control were made June 6, 1994. Handweeded controls were hoed starting
on May 26, about every two weeks until August 25, 1994. Stand counts were made on June 6,
1994 by counting individual plants per 10 ft of the third row of each plot. Plant heights
were taken on September 13, 1994 by recording and averaging the height of three plants per
plot.

None of the treatments injured the corn significantly. The high rate of dimethenamid at 1.5
lb/A, dimethenamid at 1.2 1lb/A in combination with atrazine at and 0.5 and 0.75 lb/A, aceto-
chlor plus atrazine at 1.6 plus 0.5 lb/A and metolachlor at 2.0 lb/A had fewer plts/ten ft
than any other treatments. Metolachlor at 2.0 lb/A had significantly shorter corn than any
other treatment except the check. All treatments gave excellent control of redroot and
prostrate pigweed and black nightshade except the check.

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

Crop Stand Crop Weed Control

Treatment ! Rate Injury Count Height AMARE AMABL SOLNI

1b/A i no in  mmem——— Bo—mmmmm e
Acetochlor 1.2 0 16 96 100 100 100
Acetochlor 1.6 0 16 95 100 99 93
Acetochlor 2.0 0 17 93 100 100 100
Acetochlor +
atrazine (pm) 4.0 0 16 94 100 99 100
Acetochlor +
atrazine 1.6+0.5 0 1s 93 100 100 100
Acetochlor +
atrazine 1.6+0.75 4] 16 97 100 100 100
Dimethenamid 0.9 2 156 95 100 100 37
Dimethenamid 1.2 2 16 93 100 100 100
Dimethenamid 1:5 1 15 89 100 98 97
Dimethenamid +
atrazine 1.2+0.5 1 15 93 100 100 100
Dimethenamid +
atrazine 1.2+0.75 I 15 95 100 100 100
Dimethenamid +
atrazine (pm) 2.5 2 16 94 100 100 100
Metolachlor 2.0 o} 15 82 100 93 a7
Metolachlor +
atrazine (pm) 3.6 Q 16 94 100 100 95
Handweeded check 0 17 93 100 100 100
Check 0 16 85 0 0 0
Weeds /m2 10 8 10
LSD 0.05 ns 1 4 1 5 7

1. pm = packaged mix
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Herbicide application timings for control of wild proso millet in corn, T.J. D’Amato and P. Westra. A study
was established near Ft. Collins, Colorado to evaluate herbicide treatments for control of wild proso millet and
assess subsequent effect on com yields. Nine treatments were arranged in a randomized complete block with six
replications. Plots were 10 by 25 feet. Treatments were applied with a CO, powered backpack sprayer,
delivering 22 gallons per acre through 11002LP flat fan nozzles. Soil texture at this study site was a clay loam
with an organic matter content of 1.9% and pH 7.8. Plots were located under a linear move overhead irrigation
system. Force insecticide was applied at planting, at an approximate rate of 10 lbs. product per acre. Weed free
check plots were hand weeded as needed through the growing season. The preplant incorporated (PPI) treatment
was applied 1 day prior to comn planting, and incorporated immediately with a S-tine harrow. All nicosulfuron
rates were applied postemergence with 1% volume per volume (v/v) crop oil concentrate, and 4% v/v 28%
nitrogen solution. A standard field cultivator was used for cultivation treatments, 12 days after herbicide
application in treatment 7, and 14 days after application in treatment 8. Percent control based on visual
evaluations was assessed on June 30 and July 26, 1994.

Plots that received cultivation after nicosulfuron application (treatments 7,8) were significantly less weedy than
those plots treated with the same herbicide rates without cultivation (treatments 3,4); when visually evaluated on
July 26. Corn yield for the treated plots was lowest in treatment 6, where nicosulfuron application was delayed
until wild proso millet was 10 to 14 inches tall. Average yield for untreated check plots (treatment 1) was
significantly lower than yield for any treated plots. (Department of Plant Pathology and Weed Science, Colorado
State University, Ft. Collins, CO 80523.)

Herbicide application timings for control of wild proso millet in corn'.
PANMI Application

Treatment _Rate ht. date -——PANMI Control--- Corn Yield
lbs ai/a * bu/a
1. Weedy check 0d 0 f T4 &
2. Weed free check 100 a 100 a 129 a
3. Nicosulfuron 0.047 " 6/8/94 93 b 82 e 123 a
4. Nicosulfuron 0.047 4 6/14/94 92 b 93 ¢ 114 ab
5. Nicosulfuron 0.047 e™ 6/16/94 90 b 96 bc 119 ab
6. Micosulfuron 0.0863 12" 6/27/94 50 ¢ 82 e 99 b
7. Nicosulfuron 0.047 - 6/8/94 100 a 99 ab 127 a

(w/cultivation 12 DAT)

8. Nicosulfuron 0.047 4 6/14/94 91 b 99 ab 125 a
(wfcultivation 14 DAT)

9. Cyanazine PPI 5/9/94 89 b 88 d 124 a

1.0
EPTC 4.0 PPI
‘Means within a column followed by the same letter are not statistically different (P=0.05}.
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Herbicide combinations for weed control in flood irrigated corn. Curtis R. Thompson. Two
studies were established near Garden City, Kansas to evaluate control of johnsongrass (SORHA)
and broadleaf weeds in flood irrigated corn. ‘Pioneer 3152IR’ corn was planted May 9 (study 1)
and May 19 (study 2) in 30 inch rows at 29000 seeds/a. All treatments were applied with a CoO,
pressurized backpack asprayer calibrated to deliver 20 gpa. Post-emergence (POST) treatments
ware applied to 4 leaf corn, 1 to 4 in Palmer pigweed, 1 to 5 in kochia, 1 to 4 in
johnsongrass, and 1 to 5 in diameter puncturevine (TRSTE) in study one (Table 1). Treatments
were replicated three times. Treatments were applied POST to 4 to S5 leaf corn, 1 to 8 in
kochia, 1 to 8 in Palmer amaranth, and 4 to 14 in johnsongrass in study two (Table 1).
Treatments were replicated four times. Experimental units in both studies were 10 by 30 ft and
arranged in a randomized complete block design. Corn injury was evaluated in study one on June
l4. Weed control was evaluated visually on the dates indicated in Tables 2 and 3. Grain was
harvested from two 20-ft rows of each plot October 19 in study one and cne 20-ft row of each
plot in study 2 October 24.

Table 1. Application data.

Study 1 Study 2
Application date 6/3/94 5/21/94 6/16/94
Application time POST PRE POST
Air temperature (F) 77 67 73
Relative humidity (%) 75 75 88
Wind speed (mph) 8 10 12
Leaf surface moisture Dry Dry Dry
50il surface moisture Dry Dry Dry
Sprayer nozzle 8003vs 8003vs 8003vs
volume 20 gallen/a 20 galloen/a 20 gallon/a
pressure 30 psi 30 psi 30 psi

Leaf burn was present on corn treated with CGA-248757 and flumiclorac two days after
application. However, flumiclorac injured corn 7%, while injury ratings were O for all other
treatments 11 DAT (data not shown). All treated corn yielded or tended te yield more grain
than did the untreated corn (Table 2). CGA-248757 and flumiclorac controlled Palmer amaranth
less than 80% 11 WAT., Atrazine&dicamba (& indicates commercial prepackage mixture) alone or
tank-mixed with CGA-248757 controlled the broadleaf species 95% or greater. Johnsongrass was
controlled 90% or greater with nicosulfuron and primisulfuron tank-mixed with CGA-248757.

The June 15 weed control avaluations reflect the PRE herbicide treatment effects only (Table
3). No corn injury was observed in this study. Metolachlor&atrazine alone controlled Palmer
amaranth and kochia 98% or greater. Metolachlor applied PRE controlled kochia 72% and Palmer
amaranth 86%; howaver, the POST application of nicosulfuron and primisulfuron tank-mix
increased the broadleaf weed control to 96% or greater. WNicosulfuron and primisulfuron tank-
mix controlled johnsongrass control 98% or greater 6 WAT and controlled Palmer amaranth and
kochia 88 and 92%, respectively. Corn grain yields were not reported due to variability from
the floed irrigation. (SW Res. Ext. Ctr., Kansas State Univ., Agric. Exp. Sta. Garden City, KS
67846)
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Table 2. CGA-248757 combinatlons affect on flood irrigated corn and weed control, Garden City,

Ransas.
Palmer
Grain Tast amaranth kochia SORHA TRBTE
Treatment' Rate Yield Moisture weight 14 0 4 8 6
(lb/a) (bu/fa) (%) (lb/bu) —mmmeceesome (§ CONELOLl) =——====- ——
Untreated 36 16.4 60.8 - - - - - - -
CGA-248757 + 0.0027 + 102 18.1 61.5 67 61 72 53 8 k| 15
oC 2.0 pt
CGA-248757 + 0.0036 + 62 17.1 61.4 83 kil 84 70 7 7 50
oc 2.0 pt
CGA-248757 + 0.0045 + 69 16.9 61.1 84 74 87 58 19 7 45
oc 2.0 pt
Atrakdicamba + 0,9&0.5 + 986 17.6 60.2 97 99 94 99 28 47 93
Activator 90 0.25%
CGA-248757 + 0.0027 + 123 17.7 61.7 98 98 99 98 18 50 97
Atra&dicamba + 0.9&80.5 +
Activator 90 0.25%
CGA-248757 + 0.0036 + 131 18.1 61.5 99 98 99 38 27 43 95
Atratdicamba + 0.980.5 +
Activator 90 0.25%
CGA—-248757 + 0.0045 + 113 17.6 62.3 99 99 99 99 32 37 37
Atratdicamba + 0.940.5 +
Activator 90 0.25%
CGA-248757 + 0.0027 + 117 17.9 61.3 92 a3 a3 50 92 92 74
Primisulfuron + 0.018 +
Qc 2.0 pt
CGA-248757 + 0.0027 + 128 17.6 61.3 95 87 a3 43 95 93 75
Nicosulfuron + 0.016 +
oc 2.0 pt
CGA-248757 + 0.0027 + 114 17.8 6l.4 93 75 as 60 12 57 &0
CGA~152005 + 0.018 +
oc 2.0 pt
Flumiclorac + 0.0267 + 118 17.2 61.5 80 €0 78 84 17 63 8
oc 2.0 pt
LSD (.05) 50 1.3 1.5 6 22 7 14 18 42 43
cv 29 4.4 1.4 4 16 5 12 32 51 30
Weed density [ f£t? 4 6 <1 1

& = commercial prepackaged mixture; atra = atrazine; OC = oil concentrate, 8J% paraffin
based petroleum oil; Activator 90 = nonionic surfactant applied at 25% v/v, 90% Alkyl
polyoxyethylene ather and free fatty aclds.

! pt = pints of product applied / acre.

adjusted to 15.5% molstura.

Table 3. Primisulfuron and nicosulfurcn tank-mixtures for johnsongrass and broadleaf weed
control on flood lrrlgated, Carden City, Kanseas.
Palmer
Application amaranth kochia SQRHA
Treatment' Rate time 6/16 7/30 6/16 1/30 6/16 1/3Q
{lb/a) m—e—mmmm—emee (§ CONELOl) =mm==m—oe——-
Metolachlorkatrazine 2,081.0 PRE 98 99 99 99 48 51
Matolachlor + 2.0 + PRE
Primisulfuron + 0.018 + POST
Nicoaulfuron + 0.016 + POST
oC 2.0 pt POST 86 98 72 96 13 38
Matolachlorfatra + 2.0&1.0 + PRE
Primisulfurcn + 0.018 + POST
Nicosulfuron + 0.016 + POST
oc 2.0 pt POST 99 100 96 98 45 99
Primisulfurcn + 0.018 + POST
Nicosulfuron + 0.016 + POST
oC 2.0 pt POST (] 92 o as Q 98
LSD (0.05) 4 10 23 8 23 8
cv 3 7 22 5 56 &
Weed density / fr? 10 1 15

& = commercial prepackaged mix=ure; atra = atrazine; OC = oil concentrate, 83% paraffin
based petrolaum oll.
pt = pinta of OC applled / acre.
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Postemergence herbicides for annual weed control in corn. Evans, J.0. and R.W.
Mace. Research plots were established June 22, 1994 on the Greenville Research
Farm, Utah State University, Logan, Utah to evaluate the response of field corn
(var. DK-656), annual grasses, and broadleaf weeds to postemergence herbicides.
The soil type was a Millville silt loam with 7.9 pH and an organic matter
content of less than 2%. The experimental design was a randomized complete
block with three replications. Individual treatments were applied with a
bicycle sprayer delivering 16 gpa at 40 psi using 8001 flatfan nozzles with 138
inch spacings. Corn plants were 8 inches high with a maximum of 5 leaves at
treatment and the grassy weeds ranged in height from 1 to 4 inches and included
green foxtail and wild oats. Broadleaf weeds included redroot pigweed and black
mustard at 2 to 4 inches in height. Visual evaluations of corn injury, grass
and broadleaf weed control, were taken twice, once when the corn was
approximately 18 inches tall and again just prior to harvest, only the latter
evaluation is presented. The corn silage yield was determined by harvesting two
meters of a center row within each plot on September 16, 1994.

211 treatments applied were effective in controlling broadleaf weeds but only
the pendimethalin+nicosulfuron+primisulfuron provided excellent grass control.
The primisulfuron and imazethapyr+atrazine treatments provided fair grass
control. Corn yields were significantly different for the imazethapyr+atrazine
treatment compared to the untreated check. All other treatments resulted in
corn yields not different than untreated checks. (Utah Agricultural Experiment
Station, Logan, Ut. 84322-4820)

Table. Postemergence weed control in corn with selected herbicides.

Weed control Crop response
Treatment Rate grass broadleaf injury Yield
lb/a === R % T/A
Bromoxynil 0.622 3 90.0 20 24.4
2,4-D amine+ 0.5 0 96.7 0 23.9
dicamba 0.5
Primisulfuron' 0.044 73.3 89.3 3 25.2
CGA 1520052 0.066 6 100.0 0 21.7
CGA 1520052 0,088 0 100.0 0 22.6
CGA 152005'+ 0.044 6.7 100.0 7 22.3
dicamba 0.622
Pendimethalin+ 0.75 93.3 93.3 3 23D
nicosulfuron+ 0.021
primisulfuron 0.023
Imazethapyr+ 0.063 75 100.0 0] 26.6
atrazine 1.6
Untreated 0 0 0 397
LSD o5, 13 . 7.3 5.6 5.3
1-'('?7n.23%v(\r

2:!01: ol concentrale st 2 pUA
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Broadleaf weed control in field corn with metribuzin applied postemergence alone or in combi-
nation. Richard N. Arnold, Eddie J. Gregory, and Daniel Smeal. Research plots were estab-~
lished on May 4, 1994 at the Agricultural Science Center, Farmington, New Mexico to evaluate
the response of field corn (var. Grand Valley 1230) and annual broadleaf weeds to postemer-
gence applications of metribuzin applied alone or in combination. Soil type was a Wall sandy
loam with a pHd of 7.8 and an organic matter content of less than l%. The experimental design
wag a randomized complete block with three replications. Individual plots were 4, 34 in rows
30 ft long. Treatments were applied with a compressed air backpack sprayer calibrated to
deliver 30 gal/A at 30 psi. Treatments were applied postemergence on May 23, 1994 when corn
wag in the 3 to 4-leaf stage and weeds were small. Redroot and prostrate pigweed and black
nightshade infestations wera heavy throughout the experimental area. Visual avaluations of
crop injury and weed control were made June 23, 1994. Handweeded controls were hoed starting
on May 26, 1994 about every two weeks until August 25, 1994. Stand counts were made on June
23, 1994 by counting individual plants per 10 ft of the third row of each plot. Plant
heights were taken on September 14, 1994 by recording and averaging the height of three
plants per plot.

Metribuzin at 0.28 1lb/A had the highest injury rating of 12 and had a significantly lower
stand count than any other treatment. Metribuzin plus bromoxynil at 0.075 plus 0.25 1lb/A
gave poor control of redroot pigweed. Prostrate pigweed was excellent with all treatments
except the check. Black nightshade control was poor with metribuzin alone or in combination
with bromoxynil, bentazon, and dicamba.

Table. Broadleaf weed control in field corn with metribuzin applied alone or in combination.

Crop Stand Crop Weed Control

Treatment?! Rate Injury Count  Height AMARE AMABL SOLNI
1b/a —-——fm—— no in %

Metribuzin 0.28 12 13 88 100 95 30
Atrazine + dicamba 1.0 0 16 90 100 93 100
Atrazine 1.5 0 17 86 99 99 100
Metribuzin 0.19 4 17 72 99 94 27
Metribuzin + dicamba 0.094+0.25 0 16 72 98 97 77
Metribuzin + dicamba 0.094+0.25 0 17 88 98 96 80
Metribuzin 0.094 o] 16 74 98 93 0
Metribuzin +
Primigulfuron 0.094+0.035 0 17 76 96 99 77
Metribuzin +
Nicosulfuron 0.094+0.031 0 16 80 96 96 83
Metribuzin + bentazon 0.094+0.5 0 16 90 93 100 77
Metribuzin + bromoxynil 0.094+0.25 0 18 89 89 94 83
Metribuzin +bentazon 0.094+40.5 0 13 86 86 94 70
Metribuzin + 2,4-D 0.094+0.25 Q 17 82 85 93 as
Metribuzin + bromoxynil 0.075+0.25 0 i? 89 67 93 17
Handweeded check 0 18 92 100 100 100
Check o] 16 72 0 0 0
Weeds/mz 18 20 45
LSD 0.05 ’ 1 2 6 9 10 12
1. The first treatment listed of metribuzin plus bentazon was applied with 32% nitrogen

solution at 1 gal/A. Atrazine was applied with X-77 at 0.25% v/v. Atrazine plus dicamba is
a packaged mix.
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Broadleaf weed control in field corn with postemergence herbicides. Richard N. Arnold, Zddie
J. Gregory and Daniel Smeal. Research plots were established on May 4, 1994 at the Agricul-
tural Science Center, Farmington, New Mexico to evaluate the response of field corn (var.
Grand Valley SX- 1230) and broadleaf weeds to postemergence herbicides. Soil type was a Wall
sandy loam with a pH of 7.8 and an organic matter content of less than 1l%. 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 calibrat-
ed to deliver 30 gal/A at 30 psi. Treatments were applied on May 23, 1994 when corn was in
the three to four leaf stage and weeds were small. Prostrate and redroot pigweed and black
nightshade infestations were heavy throughout the experimental area. Visual evaluations of
crop injury and weed control were made June 23, 1994. Handweeded control were hoed starting
on May 25, about every two weeks until August 25, 1994. Stand counts were made on June 23,
1994 by counting individual plants per 10 ft of the third row of each plot. Plant heights
were taken on September 14, 1994 by recording and averaging the height of three plants per
plot.

No crop injury was observed from any of the treatments (data not presented). All treatments
had a significantly higher stand count than prosulfuron plus primisulfuron plus COC and the
check. All treatments were significantly taller than the check except halosulfuron plus
dicamba. All treatments gave excellent control of redroot and prostrate pigweed. Prosulfu-
ron and halosulfuron alone did not control black nightshade.

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

Stand Crop Weed Control
Treatment?! Rate Count Height RAMARE AMABL SOLNI
1b/a no in §——

Prosul furon? 0.028 18 82 100 100 3
Prosulfuron? 0.035 17 84 100 100 27
Prosul furon 0.028 18 88 100 100 27
Prosulfuron 0.035 16 82 100 100 33
Prosulfuron + primisulfuron 0.018+0.018 15 84 100 99 94
Prosulfuron + atrazine +

dicamba (pm) 0,018+0.4 16 83 100 100 100
Prosulfuron + atrazine 0,018+1.5 156 83 100 100 100
Atrazine + dicamba (pm) 0.8 16 89 100 100 100
Halosulfuron + dicamba 0.016+0.25 17 78 100 96 92
Prosul furon + p:imiaulfuron2 0.018+0.018 15 84 99 100 99
Halosulfuron + atrazine +

dicamba (pm) 0.016+0.4 17 a7 99 98 99
Prosul furon + dicamba 0.018+0.25 17 a3 98 9s 93
Halosulfuron 0.064 17 82 95 97 0
Halosulfuron 0.032 17 84 93 a5 o]
Handweeded check 17 91 100 100 100
check 15 73 0 0 0
waeds;‘m2 20 18 30
LSD 0.05 2 5 5 6 14

1. Treatments applied with X-77 surfactant at 0.25% v/v and pm = packaged mix.

2. Treatments applied with a COC at 2 pts/A.
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icd i i . Jack P, Orr, Ernie Roncoroni, and
Larry Mitich. Plots were established under furrow irrigation at the University of California
Davis research farm, Davis, California, to evaluate the efficacy of postemergence herbicides for
weed control in field corn. Plots were four rows, 10 by 20 feet, with four replications
arranged in a randomized complete block. The herbicide treatments were applied broadcast to the
center two corn rows at the three leaf stage with a C0, pressurized backpack sprayer delivering
30 gpa at 30 psi on May 11, 1994. Air temperature was BO°F. The soil was a Yolo loam. Visual
crop growth evaluations and visual weed control ratings were made May 27. Plots were harvested
October 15, 1994. The barnyardgrass (ECHCG) population was high: velvetleaf (ABUTH) was
moderate: and redroot pigweed (AMARE), common purslane (POROL). and common lambsquarters (CHEAL)
were light. ’

The combinations of nicosulfuron plus bromoxynil, metribuzin, and 2,4-D gave excellent weed
control and the highest yields, up to 10,610 pounds per acre. The broadleaf herbicides alone
gave the lowest yields, as a result of not controlling barnyardgrass. (University of California
Cooperative Extension, Sacramento County, 4145 Branch Center Road, Sacramento, CA 95827; and
University of California, Department of Agricultural Botany, Davis, CA 95616,)

Jable. Postemergence applied herbicides in field corn.

weed Control* Field Corn?

Treatment! Rate ECHCG ABUTH AMARE POROL CHEAL Phyto?® Yield®*
0z/A E LS R S W A z 1b/A

2,4-0 + nico 0.5 + 0.5 100 100 100 94 100 100 100 0 10,610 A
Bromoxynil + nico 0.25+0.031 100 98 100 89 100 100 100 20 10,170 A
Metribuzin + nico 2.5 + 0.5 100 100 100 85 100 100 100 20 9,739 AB
Metribuzin + nico 3.0 + 0.5 100 100 100 90 100 100 - 100 20 9,612 AB
Bromoxynil + nico 0.38 + 0.5 100 100 100 68 100 100 100 38 9,528 AB
Metribuzin + nico 2.0 + 0.5 100 100 100 94 100 100 100 20 9,508 AB
Nicosulfuron+surf 0.031+0.25% 100 75 95 8l 100 100 0 0 9,481 AB
Metribuzin 3.0 18 0 100 10 100 100 100 0 7.957 ABC
Metribuzin 2.0 0 0 100 0 100 100 0 0 6.909 BCD
Bromoxynil 0.25 0 0 100 0 100 38 0 0 6.816 BCDE
Bromoxynil 0.38 0 0 100 0 100 0 100 20 5,744 CDE
Metribuzin 25 0 0 100 12 100 100 100 0 5.711 COE
Control  e-ee- 0 0 100 0 100 100 100 20 4,924  DE
2.4-D 0.5 0 0 100 0 100 100 100 0 4,888 Df
Control  eee-- 0 0 0 0 0 0 0 0 3,833 E

. LSD: 2,675

Treatments applied on May 11, 1994: nico = nicosulfuron and surf = surfactant.
Visually evaluated on May 27, 1994. There was no corn stand reduction, vigor reduction.
Crop injury, necrosis. visually evaluated on May 27, 1994.

Weed control visually evaluated on May 27 and August 3, 1994,

Corn was hand harvested October 15, 1994,

[
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Preplant incorporated control of bamvardgrass in cotton. S. D. Wright and M. R. Jimenez, Jr. Different formulations

and rates of pendimethalin and trifluralin were evaluated for barnyardgrass control. Treatments were applied January
1, 1994, on a Traver fine sandy loam soil. Herbicides were applied with a Honda 3-wheeled sprayer delivering 20 gpa
at 20 psi going 3 mph. Liquid formulations were driven by CO, and granular formulations were broadcast with a
garden belly grinder. Temperature was 45°F with 0-3 mph. Herbicides were incorporated two times in opposite
directions with a chisel plow pulling a harrow within 12 hours after application. Plot size was 20 by 75 ft and
replicated three times in a randomized block design. The field was later bedded up and preirrigated. Acala "Maxxa"
cotton was planted on April 5, 1994. Evaluations were taken on May 4 (30 DAP), June 7 (60 DAP), and July 27, 1994
(90 DAP).

Barnyardgrass populations were moderate to extremely high throughout the study site. Pendimethalin 3.3 EC at 1.5
lbs ai/A and pendimethalin 6.25 G at 1.0 Ibs ai/A gave the highest control of barnyardgrass when evaluated at 30 days
after planting (Table 1). All treatments gave improved control at 60 DAP following two cultivations with an alloway,
sweep type cultivator. Increasing herbicide rates gave improved barnyardgrass control. At 70 days after planting all
plots were treated with sethoxydim herbicide, applied over the top of cotton to gain control of escapes. By the 90 DAP
rating barnyardgrass control dropped approximately 10% for most treatments. The higher rates of each herbicide
formulation maintained slightly higher control. No treatments gave control of black nightshade; however,
pendimethalin 3.3 EC at 1.0 and 1.5 Ibs ai/A had significantly less black nightshade compared to the untreated check.
Forty cotton seedlings per plot were collected, washed, and then had measurements taken for root length, weight, and
cotyledon weight. There were minor differences, yet significant in root lengths, cotyledon weights, and root weights.
Pendimethalin 60 DG at 2.5 Ibs ai/A and pendimethalin 6.25 G treatments resulted in slightly longer roots and higher
root weights. Pendimethalin 3.3 EC at 1.0 Ib, trifluralin 5 EC at .75 and 1.0 Ib, pendimethalin 6.25 G at 1.0 lbs ai/A,
and the untreated check resulted in the lowest cotyledon weights.

Table 1. Preplant incorporated control of barnyard grass in cotton.

POPULATIONS =
2/1000TH OF AN ACRE

30 DAP 60 DAP 90 DAP  Bamyard- Black

Treatment Lbs AUA % Control % Control % Control grass  nightshade Cotton
Pendimethalin 3.3 EC 1 65 90 87 64 10 63
Pendimethalin 3.3 EC 1.5 98 100 93 2 37 72
Pendimethalin 60 DG 1 45 83 68 156 92 71
Pendimethalin 60 DG 1.5 87 93 82 9 79 53
Trifluralin § EC 0.75 63 87 78 122 35 73
Trifluralin § EC 1 63 90 92 79 145 87
Pendimethalin 6.25 G 1 92 100 83 7 102 95
Pendimethalin 6.25 G 1.5 88 100 86 10 62 99
UTC ——-e 0 73 63 107 124 74
LSD .05 47.3 15.89 25.68 NS 110.8 26.69
% C.V. 40.92 10.12 18.22 160.48 83.97 20.14

Table 2. Effect of preplant incorporated herbicides on growth: of seedling cotton (30 DAP).

Root Root Cotyledon

Treatment Lbs AI/A length (CM) weight (G) weight (G)
1. Pendimethalin 3.3 EC 1 11.15 7.57 16.60
2. Pendimethalin 3.3 EC 1.5 11.29 8.10 18.40
3. Pendimethalin 60 DG 1 11.28 8.17 19.80
4. Pendimethalin 60 DG 1.5 12.49 8.70 20.27
5. Trifluralin 5§ EC 0.75 11.82 8.77 20.47
6. Trifluralin § EC 1 11.61 7.47 17.63
7. Pendimethalin 6.25 G 1 11.16 7.33 16.53
8. Pendimethalin 6.25 G 15 12.36 8.97 19.97
9. UTC - 11.26 7.67 17.63
LSD .05 1.04 0.93 2.78
% C.V. 5.18 6.65 8.65




lack nightsh rgl in i hrithi le. Ron Vargas and Steve Wright. A
uniform stand of Maxxa cotton. heavily infested with black nightshade. was divided into plots
of 8. 40 in rows that were 75 ft long and replicated three times in a randomized complete block
design. Phrithiobace was applied over the top of cotton in the cotyledon to one true leaf
stage on May 6 with nightshade being in the cotyledon to three true leaf stage. A second
sequential application was applied on May 27 when the cotton was 6 in tall with nightshade
ranging from four to ten leaves. Treatments were applied with a power driven sprayer at 30 PSI
applying 20 gallons of spray solution per acre.

Evaluations indicated slow, but increasing control with all treatments. Single applications
provided from 66 to 80 percent control at 21 days after treatment. Best control was being
achieved with the 1.0 and 1.5 oz ai/A rates. Ninety three to 100 percent control was being
achieved at 50 days after the first treatment with 100 percent control being achieved with the
sequential applications. There were no differences between broadcast and band applications.
Cotton injury symptoms were evident with all treatments at seven days after treatment. but
nonexistent by 21 days after treatment. Cotton yield data indicated no reduction in seed
cotton with any Stap%e treatment when compared to hand weeded plots.

Table 1. 8lack nightshade control,

0z ai/A Percent black nightshade control
6/3

EP MP 5/13 5/27 28DA1stT

Treatments 5/6 5/27 7DAT 21DAT 70A2ndT
1. Phrithiobace 1.0 -- 40 66 95
2. Phrithiobace 1.5 -- 46 76 100
3. Phrithiobace 3.0 - 40 80 96
4. Phrithiobace 1.0 .75 33 80 100
5. Phrithiobace 1.5 1.5 43 76 100
6. Phrithiobace 1,5 -- 40 73 100
7. Phrithiobace 1.5 1.5 33 83 98
8. Control -- -- 0 0 0
LSC .05 20 15.6 5.2
ZCV 29.4 11.4 3

Table 2. Cotton phytotoxicity and yield.

0z ai/A Percent cotton injury Seec]ibg?:tcn
Treatments SE/PS 5?2? %i% l%?ﬂg' 251![}2:T 10/29
1. Phrithiobace 1.0 -- 23 13 0 5464
2. Phrithiobace . 1.5 -- 33 30 3 5385
3. Phrithiobace 3.0 -- 36 23 0 5476
4. Phrithiobace 1.0 .75 26 20 0 5448
5. Phrithiobace 1.5 1.5 43 33 6 5406
6. Phrithiobace 1. ¢ -- 40 30 6 5579
7. Phrithiobace 1.5 15 43 26 3 5467
8. Control (hand -- -- 0 0 0 5545
weeded)
LSD .05 17.3 19.2 7.9 NS
XCv &7.9 42.8 - 4.5
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Weed control in cotton with metham. S, D. Wright and M. R. Jimenez, Jr. Metham rates higher than 50 gal/treated acre
in some instances bave stunted cotton and reduced yields. The addition of phosphate fertilizer in some studies has
reduced injury, in part by maintaining soil mycorrhizal fungi. Metham was applied at different rates, with and without
liguid phosphate fertilizer and Guano Plus. Guano Plus is a liquid fertilizer derived from bovine and chicken manure.

An experiment was established on a Hanford loamy fine sand soil near Pixley, California. Treatments were applied
on March 28, 1994, to preformed 38-inch beds. Soil moisture was adequate following spring rains and was not
preurrigated. The liquid phosphate starter, 60 1bs/A, was injected into the beds on March 27, 1994, ag 10-34-0 on some
treatments. Guano Plus was dribbled into the seed row at planting in some treatments at 9.4 gal/A with 15.5 lbs. Acala
“Maxxa" cottonseed. Metham was applied using a single 8-inch sweep type blade injecting material at 4 to 5 inches
below the surface of the bed. Furrow sweeps on the same too! bar reshaped the bed and covered the treated zone with
a 6- to 8-inch soil cap. Another wactor followed imunediately behind with a roller with gauge wheels to lightly pack
the beds. Air temperature was 73°F, and soil temperature was 59°F. Plot size was six 38-inch rows by 1280 feet and
replicated three times in a randomized complete block design.

All weatments with metham provided approximately 90 percent control of purple nutsedge in a 10-inch band for about
40 days following application. After that, nutsedge encroached from the side of the bed and infested the seed row,
All treatments containing metham gave 100 percent control of black nightshade. Nao differences were observed between
treatments for soil phosphate. All treatments had very high soil phosphate levels of approximately 20 ppm. Vapam
at 50 gal. per treated acre plus starter had a slightly higher cotton plant population than treatments with. 70 gal. of
metham.

Table 1. Effect of metham on nightshade and nutsedge control and cotton yield.

Rate per % Nightshade control % Nutsedge control Yield

Treatment treated acre 31 DAT 37 DAT 31 DAT 37 DAT  seed cotton
gal/A Ib/A
Blade only + starter 0 0 0 0 0 3219
Metham 70 100 100 98 94 3198
Metham + starter 70 160 100 88 93 3616
Metham + Guano Plus 70 100 100 93 g1 3213
Metham + Guano Plus + starter 70 100 100 97 95 3391
Metham + starter 50 100 100 93 © 93 3637

Note: starter = 60 lbs P,O, as 10-34-0

Table 2. Effect of metham on nutsedge, nightshade, cotton populations and soil phosphate.

Populations = 1/1000th of
an acre at 37 DAT

Rate per Soil P

Treatment treated acre  Nutsedge  Nightshade Cotton 81 DAT
gal/A : ppm
Blade only + starter 0 372 1.42 41.5 19.67
Metham 70 80 0 41.1 19.67
Metham + starter 70 7.0 0 384 21.00
Metham + Guano Plus 70 0.9 0 37.0 20.00
Metham + Guano Plus + starter 70 0.5 0 354 18.67
Metham + starter 50 3.0 0 42.9 23.33
LSD .05 27.29 e 5.89 NS
% C.V. 159.28 o 8.22 13.69

Note: starter = 60 {bs P,Og as 10-34-0
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lack nigntshad ntrol in cotton with ham. Ron Vargas. A fine sandy loam field, known t

be infested with black nightshade was divided into plots that were 4. 35 in rows wide by 1303
ft long and replicated four times in a randomized complete block design. Metham was applied to
prei rr1?§ted. preformed beds with a spray blade in an 8 in band on top of the bed. A soil cap
was applied over the top of the treated area to seal the soil, preventing volatilization
losses. Twenty one days after application. on May 4. Maxxa cotton was planted.

An evaluation on May 26 indicated effective control of black nightshade was obtained with all
rates of metham, with the 50 GPA rate providing best control. There was no significant
difference in cotton lint yield.

Table. Black nightshade control and cotton lint yield.

Nightshade P]ants Lint yield

1/1000/A 1bs/A
Treatments GPA 5/26 11/3
1. Metham 12.5 33 1301
2. Metham 25 29 1338
3. Metham 50 17 1259
4. Control -- 144 1276
LSD .05 NS NS
3 CV 39.4 9.3

Weed control in fallow with different glyphosate formulations. Terry L. Neider and Donald C. Thill. A study was

established in Nez Perce county, ID to evaluate weed control in fallow with different glyphosate formulations. The
experimental design was a randomized complete block with four replications and individual plots were 8 by 25 ft.
Glyphosate treatments were applied postemergence on March 21, 1994 with a CO; pressurized backpack sprayer
delivering 10 gpa at 40 psi (air temp, 71 F, relative humidity 73%, wind calm, cloudy sky, and soil surface temp. 68 F, 2
inch 57 F and 4 inch 55 F) to 8 inch standing stubble and 6 inch tall volunteer wheat, The soil was a silt loam (30%
sand, 62% silt, 8% clay, pH 5.7 and 2.3% organic mater). Volunteer wheat control was evaluated May 5 and May 22,
1994,

Volunteer wheat control with MON 65005 alone at 0.14 Ib/A was significantly higher at both evaluation times (84 and
88%) compared with glyphosate alone at 0.14 Ib/A (45 and 48%). However, this difference was overcome with higher
herbicide rates, addition of nonionic surfactant, or addition of nonionic surfactant and ammonium sulfate. A nonionic
surfactant and ammonium sulfate were required with both glyphosate and MON 65005 at the 0.14 Ib/A rate to achieve
greater than 90% volunteer wheat control. Volunteer wheat control was 96 to 100% with glyphosate and MON 65005
at 0.28 and 0.38 Ib/A rates alone or in combination with nonionic surfactant and/or ammonium sulfate. (Plant Science
Division, University of Ideho, Moscow, ID 83844-2339)

Table. Volunteer wheat control with different glyphosate formulations, Nez Perce county, ID.

Treatment' Rate 5/5194 5/22/94
Ib/A %
Glyphosate 0.14 45 48
MON 65005 0.14 84 - 88
Glyphosate + NIS 0.14 78 76
MON 65005 + NIS 0.14 80 83
Glyphosate + NIS + AMS 0.14 99 100
MON 65005 + NIS + AMS 0.14 97 100
Glyphosate 0.28 95 9%
MON 65005 0.28 96 100
Glyphosate + NIS 0.28 97 100
MON 65005 + NIS 0.28 95 99
Glyphosate + NIS + AMS 0.28 99 100
MON 65005 + NIS + AMS 0.28 100 100
Glyphosate 0.38 96 99
MON 65005 0.38 98 100
Glyphosate + NIS 0.38 98 100
MON 65005 + NIS 0.38 97 100
Glyphosate + NIS + AMS 0.38 98 100
MON 65005 + NIS + AMS 0.38 100 100
Untreated Check - -
LSD (0.05) 75 9.4

“The RT formulation was used in all glyphosate treatments; NIS is an 80% nonionic surfactant applied at
0.5% v/v; AMS is ammonium sulfate applied at 17 1b/100 gal of spray solution.
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Comparison of several adjuvants with glyphosate for weed control in fallow. Terry L. Neider and Donald C. Thill.
Studies were established at separate locations in Nez Perce county, ID to evaluate weed control in fallow with several
glyphosate adjuvant combinations. The experimental design at both locations was a randomized complete block with
four replications and individual plots were 8 by 25 f. Glyphosate treatments were applied postemergence March 28,
1994 at site one (air temp. 60 F, relative humidity 54%, wind NE at 5 mph, clear sky, and soil surface temp. 68 F, 2 inch
52 F, and 4 inch 50 F) and March 30, 1994 at site two (air temp. 50 F, relative humidity 65%, wind E at 5 mph, cloudy
sky, and soil surface temp. 50 F, 2 inch 46 F, and 4 inch 46 F) to 6 inch standing stubble and 7 inch tall volunteer wheat.
All treatments were applied with a CO; pressurized backpack sprayer delivering 10 gpa at 40 psi. The soil at site one
was a silt loam (28% sand, 52% silt, 20% clay, pH 5.6, and 2.0% organic matter) and site two was a silt loam soil (30%
sand, 62% silt, 8% clay, pH 5.7 and 2.3% organic matter). Volunteer wheat control was evaluated approximately 3, 14,
and 21 days after glyphosate applications.

Volunteer wheat control was 98% or better for all treatments at site one by the May 25, 1994 evaluation. There were
slight treatment differences at site two, but the level of volunteer wheat control for all treatments was 93% or better. A
very light rain shower one hour after application at site two (0.05 inch of precipitation over a 6 hour period) may have
contributed to the differences between sites. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table. Volunteer wheat control with several glyphosate adjuvant combinations, Nez Perce county, ID.

Site 1 Site 2
Treatment' Rate? 5/3/94 5/16/94 5/26/94 5/5/94 5/16/94  5/26/94
Ib/A %

Glyphosate 0.28 28 95 99 15 89 93
Glyphosate 0.38 28 98 99 11 96 97
Glyphosate + Induce 0.28 +0.25 29 97 98 14 92 97
Glyphosate + Induce 0.38+0.25 30 98 100 13 98 100
Glyphosate + HM8902 0.28 + 0.06 26 96 99 13 96 97
Glyphosate + HM8902 0.28 +0.125 30 98 98 13 97 98
Glyphosate + HIM8902 0.38 +0.06 34 98 99 15 98 99
Glyphosate + HM8902 0.38 +0.125 25 98 100 15 95 96
Glyphosate + HM9121A 0.28 +0.25 26 99 100 14 97 98
Glyphosate + HM9121A 0.28+0.5 30 100 99 14 98 99
Glyphosate + HM9121A 0.38+0.25 29 97 100 15 99 99
Glyphosate + HMS121A 0.38+0.5 31 97 100 15 99 100
Glyphosate + HM9328 0.28 + 0.06 31 99 100 11 94 96
Glyphosate + HM9328 0.28 +0.125 25 97 98 16 93 95
Glyphosate + HM9328 0.38+0.06 29 96 99 14 99 98
Glyphosate + HM9328 0.38+0.125 30 98 100 15 99 99
Glyphosate + HM9329 0.28 +0.125 23 95 98 9 92 96
Glyphosate + HM9329 0.28 +0.25 28 96 99 11 91 95
Glyphosate + HM9329 0.28+0.5 28 98 98 13 91 95
Glyphosate + HM9329 0.38+0.125 30 97 o8 15 97 98
Glyphosate + HM9329 0.38+0.25 26 98 99 18 95 97
Glyphosate + HM9329 0.38+0.5 31 98 99 16 96 97
Untreated Check e 0 0 0 0 0 0

LSD (0.05) NS NS NS NS 4.4 22

'RT formulation of glyphosate was used in all treatments.

%adjuvants (Induce, HM8902, HM9121A, HM9328 and HM9329) rates are expressed as %v/v.
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Weed control in established Kentucky bluegrass for seed production. Kathryn A. Hamilton, Terry L. Neider, Jerry
Swenson, Donald C. Thill and Glen A. Murray. Two studies were initiated in the fall of 1993 on established

Kentucky bluegrass to determine the effects of a range of herbicide treatments. The sites at Worley and Nezperce,
Idaho were in the third seed year of Kentucky bluegrass variety “Banff” and “Classic”, respectively. The residue
was cut short (height 1 to 2 inches) using a plot size grass crew cutter, prior to trial establishment. The study was
arranged as a randomized complete block design, replicated four times with 8 by 20 ft plots. Herbicide treatments
were applied with a CO; pressurized backpack sprayer delivering 10 gpa at 40 psi on October 5 at Worley (air
temp. 84 F, relative humidity 44%, wind NW at 5 mph, soil temp. 76 F and 75% cloud cover), and on October 6 at
Nezperce (air temp. 62 F, relative humidity 60%, wind N at 2 mph, soil temp. 58 F and 60% cloud cover). The
major weeds present at Worley were redstem filaree (EROCI), henbit (LAMAM), and prickly lettuce (LACSE) and
henbit was the predominant weed at Nezperce. Weed control and crop injury were assessed visibly on March 29 at
Nezperce and on March 31 at Worley. The number of panicles and seed yield were measured on June 23 and
August 25 at Nezperce and on June 15 and August 25 at Worley, respectively.

The metolachior + metribuzin treatment injured the bluegrass 73% at Nezperce and 33% at Worley (Table 1).
Yields at Nezperce were reduced by the pendimethalin + metribuzin and the metolachlor + metribuzin treatments.
The seed yields were not different at Worley. Metolachlor controlled weeds 40 and 85% at Worley and 73% at
Nezperce (Table 2). The other herbicides controlled weeds 95% or greater. (Idaho Agricultural Experimental
Station, University of Idaho, Moscow, ID 83844)

Table 1. Kentucky bluegrass injury, yield and panicle number as affected by herbicide treatments.

Crop injury Panicles Yield
Treatment Rate Nezperce Worley Nezperce Worley Nezperce Worley
Ib/A —_— — —no./R*— —Ib/A
Terbacil 04 0 0 221 266 542 410
Terbacil 0.8 19 3 188 261 368 319
Metribuzin 0.5 36 11 145 247 321 475
Pendimethalin' 3.0 1 16 189 163 510 294
Pendimethalin 2.0 5 - 13 176 246 466 450
+ metolachlor 1.0
Metolachlor 2.0 43 14 159 173 285 397
Pendimethalin 3.0 15 5 251 269 325 377
+ terbacil 0.75
Pendimethalin 30 51 19 107 237 186 364
+ metribuzin 0.5
Metolachlor 2.0 73 i3 125 283 263 412
+ metribuzin 0.5
Untreated check - - - 225 206 470 355
LSD{0.05) 26 12 131 99 174 189
'3.3 EC formulation of pendimethalin

Table 2. Weed control in established Kentucky bluegrass for seed production.

Worley. Nezperce
Treatment Rate EROCI LAMAM LACSE LAMAM
/A ——————————% of control-
Terbacil 0.4 95 100 100 100
Terbacil 08 100 100 100 o8
Metribuzin 0.5 100 100 100 98
Pendimethalin’ 3.0 100 100 100 100
Pendimethalin 2.0 100 100 100 100
+ metolachlor 1.0
Metolachlor 2.0 40 85 BS 73
Pendimethalin 3.0 100 100 100 100
+ terbacil 0.75
Pendimethalin 30 100 100 100 100
+ metrnibuzin 0.5
Metolachlor 20 100 100 100 100
+ metribuzin 0.5
Untreated check - = . 5 N
LSD(0.05) 9 s 5 12

¥3.3 EC formulation of pendimethalin
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Weed control in 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 the efficacy of primisulfuron for weed control in bluegrass
seed production. The bluegrass (var. South Dakota) was in the 7th year of seed production on a silt loam soil (42%
sand, 52% silt, 6% clay, pH 6.1 and 6.8% organic matter). The experimental design was a randomized complete block
with four replications and individual plots were 8 by 30 ft. Primisulfuron was applied postemergence on April 29, 1994
with a CO; pressurized backpack sprayer delivering 10 gpa at 40 psi (air temp. 66 F, relative humidity 58%, wind S at 4
mph, sky mostly clear, and soil surface temp. 68 F, 2 inch 42 F and 4 inch 40 F) to 5 inches of bluegrass regrowth and 1
to 4 inch weeds. Bluegrass injury was evaluated May 16 and June 10, bluegrass panicles and weed control were
evaluated June 10, and bluegrass seed was harvested July 6, 1994. Catchweed bedstraw (GALAP) infestations were
moderate, and corn gromwell (LITAR), interrupted windgrass (APEIN) and ventenata (VETDU) infestations were ligh
but uniform throughout the experimental site.

Primisulfuron controlled catchweed bedstraw 90% or more, while com gromwell, interrupted windgrass and ventenata
were only controlled 23, 28 and 19%, respectively, at the highest primisulfuron rate. Kentucky bluegrass injury
(stunting) increased as primisulfuron rate increased and was apparent throughout the growing season. However, panicl
counts and seed yields were not different from the untreated check. (Plant Science Division, University of Idaho,
Moscow, ID 83843)

Table, Kentucky bluegrass response and weed control with primisulfuron, Lewis county, ID.

Bluegrass
Injury Panicle  Seed Weed control
Treatment' Rate  5/16/94 6/10/94 counts  yield GALAP LITAR APEIN VETDU
Ib/A B e ft* Ib/A %

Primisulfuron 0.009 4 10 204 539 90 9 21 13
Primisulfuron 0.018 9 14 208 502 98 15 24 15
Primisulfuron 0.027 10 18 199 573 100 16 25 15
Primisulfuron 0.036 20 26 192 409 100 23 28 19
Untreated Check —— - - 237 491 - - - --

LSD (0.05) 9.1 72 NS 88 72 12.6 6.3 6.1

"R-11was an 80% nonionic surfactant applied at 0.25 % v/v with all primisulfuron treatments.
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Thg effects of various herbicide applications on grass seed producticn and downy brome. Tom D.
Whitscn, M.E. Majerus, R.D, Hall, J.D. Jenkins and R.J. Swearingen. VArious cool—geason
perennial grasses are grown for seed production in Wyoming and Montana. Downy hrome is
commonly a weed problem in grass seed production because it is difficult to obtain selective
contrel and impossible to separate from grass ssed in cleaning equipment. Two studies wera
extablished at Powell, Wyoming at the U.W. Experiment Station and Bridger Montana at the
Bridger Plant Materials Center on March 10, 1932 and May 19-20, 1993, respectively.Seeding was
on bedded land on 22 inch rows at both locations. Each treatment included 4 rows of pesrennial
grasges and 2 rows of seeded downy brome. Plots were 1l x 25 ft arranged as randomized complete
blocks with 4 replications. At the Powell location the following grasses were seeded: western
wheatgrass (Rosana var.), beardless wildrye (Shoshone var.}, thickspike wheatgrass (Critana
var.), basin wildrye (Trailhead var.), slender wheatgrass (Pryor var.), and meadow bromegrass
{Regar var.}. At Bridger the following species were seeded: western wheatgrass {Rosana var.),
Rusesian wildrye (Bozoisky Select var.j, meadow bromegrass (Regar var.), thickspike wheatgrass
{Critana var.), slender wheatgrass (Pryor var.) and beardless wildrye ($Shoshane var.). Downy
brome was seeded October 15, 1292 and Ocrober 17, 1993 in Powsll and Qctober &,.1993 in
Bridger. Herbicides were applied broadcast with a C0O; pressurized six-nozzle knapeack sprayer
delivering 30 gpa at 40 psi on November 16, 1994, OQctober 27, 1993 and April 21, 1923 at Powell
and on November 19, 1993 and April 22, 1994 at the Bridger location. Application informatiocn
and growth stages are listed in Table 1.

Downy brome emergence was excellent at the Bridger locavion and poor at Powell, therefore
perennial grass tolerance and yields were the only data taken at Powell while downy brome
control data was taken at Bridger along with grass tolerance and yields. Grasses were only
selected for harvest when thay raeceivad a good downy brome control rating or were traeated with
glyphosate as a non~dormant application.

When downy brome control was averaged across grass gpecies metribuzin at 0.25, 0.38 and 0.5
Ib/A controlled 69, %96 and 97%, respectively. When metribuzin at 0.25 1b/A wasz combined with
oxyfluorfen at 1.0 lb/A control was 92% while oxyfluorfen alone at 1.0 lb/A had 68% control.
The two treatments applied after grasses had started growing included paraguat at 0.7 lb/A and
glyphesate at 0.25 lb/A. Downy brome control with paragquat was 99.7% while with glyphosate
control averaged 39% across all grass species.

Some grass specles were less tolerant to herbicides than others, when grass seed yields were
compared to the untreated control. Comparisons were made during the establishment year at
Bridger, MT (when grasses were established in May 1993) and the second year of establishment
{when grasses were established in March 1992} at Powell, WY (Tables 2,3,4,5,6,7,8}). Seed
production reductions by species and percentages of that reduction for each treatment are as
follows:

paraguat at 0.7 1b/A - All grass production was reduced at least 50% when applications were
made the first yvear of establishment. Applications made the 2nd year following establishment
reduced all grasses from 3S to 95% depending on species.

glvphosate at .25 lb/A - Western wheatgrass, beardless wildrye and meadow brome had yield
reductiona of 44% or more when treated during the establishment year. When glyphosate was
applied the second year after establishment; Ruselan wildrye, beardless wildrye and thickspike
wheatgrass had reductions of seed production greater than 47%,

metribuzin + oxvfluorfen at 0.28+1.0 1b/A - Reductions of geed production from meadow brome and
western wheatgrass were 39 and S2%, respectively during the establishment year. The second
year reductions of 18 and 21%, respectively were found in Russian wildrye and beardless
wildrye.

metribuzin at 0.25 1b/A - Reductions of 35% and 19%, respectively were found the first year of
establishment in western wheatgrass and meadow brome. During the second year of establishment
beardless wildrye and western wheatgrass had seed reductions of 33% and 22%, respectively.
metribuzin aw 0.38 Ib/A - Reductions of grass seed yields were only found in the establishment
year for perennial grasses. Western wheatgrass and beardless wildrye had seed reductions of
38% and 22%, respectively.

metribuzin at Q.5 1b/A - Reductions during the establishment year in grass seed production for
wegtern wheatgrass, peadow brome and slender wheatgrass were 56%, 48% and 19%, respectively.
Beardless wildrye had a seed reduction of 26% during the second year following establishment.
(Wyoming Agric. Exp. Sta., Laramlie, WY 82071 SR 1704).

Table 1. Avpllcatlion Informstion

Powall, wWy' Bridger, MT
Date 11716792 10/27/%3 4/21/94 11719793 4/22/94
Air temp. 55F 55F 0¥ 45F 759
Wind apeed & ¢ O0-5 wmph Q-7 mph 3~5 mph calm
direction NW 3 ®
Ralative 30% 50% 60% 609 70%
humidity
Soll Tamp.
surface 52F 407 E5F 41F azw
1 inch 56F 427 60F 40P 08
2 inchas 55F 43F 1ap igP Q71¥F
4 inches 60F 43 a0F sy 5%
Crop stage dormant dormant 2-3 inch 2-3 inch 2-3 inch
4-8 inchasg 4~8 inches Growth dormant growth
waed stiage presmergent presmergent preem@rngent downy broms downy brome
seadlings 4-6 Leaf
Molstura
surface good gooad good good good
gubeail gaod good good good god
Equipmant 10ft backpack | 10ft backpack 10fe backpack 10ft backpack 10£c backpack
Incorporation 2 timasn 2 timas nona 2 timas Honae
harrow harzow roller harrow

' A1l applicaticons were applied two successive years on the geme

location.
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a ; 333 species: ryor Slender W rass

idger, MT i 5
Rate Downy Brome Grass Seed Seed Saad Saed
Hecbiclde 1b ai/a Control Damaqe Suppression Yield Suporession Yield
A}
Paraquat 0.7 100 98 a9 58 791
Glyphosata 0.25 45 [ a 849 9 1042
Trifluralin 1.0 3 I} [} 0
Clomazone 0.25 35 Q [+] 0
Pronamide 0.25 51 0 [} 0
Ethofumasata 0.75 60 1 [s] [}
Pendimethylin 2.0 35 Q 0 ]
2thalfluralin 1.5 6] 0 0 Q
Oxyfluorfen+metribuzin 1.040.25 87 e] 0 829 o 1243
Oxyfluorfen 1.0 a9 Q 0 921 0 1504
Metribuzin 0.5 97 2 o] 677 ] 1208
Metrlbuzin 0.38 85 1 [+] 887 [} 1264
Metribuzin 0.25 71 0 0 882 0 1250
Dicamba+atrazine 0.25+0.5 3 60 Q o
Control B1% 1220
Table 3. Grase species: Shondone Seardless Wildgye
Brldgep, MT Powell, WY
Rata Downy Brome Graes Sead Saed Sead Saad
Herbicide _1b al/a Control Damage Suppression Yield Suppressmion Yield
A 1n/A L] 1b/A
Paraguat 0.7 100 100 100 100 8
Glyphosate 0.25 20 21 15 72 13 73
Trifluralin 1.0 11 5 0 0
Clomazone 0.25 98 9 0 0
Pronamida Q.25 34 10 o] 0
Ethofumesate 0.75 55 8 ¥} [¢]
Pendimethylin 2.0 46 4 0 0
Ethalfluralin 1.5 60 k) Q aQ
Oxyfluorfen+metribuzin 1.0+0.25 73 4 0 144 4] 132
Oxyflucrfan = 60 ] 0 178 Q 104
Matribuzin Q.5 96 0 [+] 211 Q 124
Metribuzin 0.38 99 4 Q 121 [+] 228
Metribuzin 0.25 66 1 Q 195 Q 111
Dicamba+atrazine 0.25+0.5 aa 3 [+] &
Control 155 167
Table 4. Grass species: Crltana Thicksplke Wheatgrass
Bridger, MT Powell, WY
Rate Downy Broma Grass Saed Sead Seed Saed
Herbicide 1 aifa Control a n ald asglo
L] 1b/A L] Lb/A
Paraquat 0.7 98 98 92 79 82
Glyphosate 0.25 49 10 23 258 11 400
Trifluralin 1.0 31 1 4] o]
Clomazone 0.25 80 0 0 s}
Pronamide 0.25 79 0 0 (o]
Ethofumesate 0.75 43 ] 0 o
Pendimethylin 2.0 70 ] 0 Q
Ethalfluralin 1.5 46 (0] ] [+]
Oxyfluorfen+tmetribuzin 1.0+0.25 100 [+] Q 405 Q 586
Oxyfluorfen 1.0 55 1] 0 657 0 821
Metribuzin 0.5 98 0 o] 568 0 81s
Metribuzin 0.38 99 1 0 513 [+] 775
Metribuzin 0.25 55 Q 0 574 Q 314
Dicamba+atrazine 0.25+0.5 65 3 0 3
380 _753
5. fes: dow
Bridger, MT Powell, WY
Rate Downy Brome Grass Sead Seed Seed Seed
Hecbicide 1b al/a Control Damage Suppression Yield Suppression Yield
Y 1b/A Y lb/A
Paraquat 0.7 100 a9 91 1s 450
Clyphosate 0.25 43 8 24 497 450
Trifluralin 1.0 25 1 aQ [+]
Clomazone 0.25 90 1 aQ Q
Pronamide 0.25 65 0 [s] [¢]
Ethofumasate 0.75 69 3 0 Q
Pendimethylin 2.0 kL o ¢} ]
Ethalfluralin 1.5 8l 0 Q o
Oxyfluorfaen+metribuzin 1.0+0.25 99 o] +] 518 0 588
oxyflucrfen 1.0 2] o] Q 577 0 572
Maetribuzin 0.5 34 1 o 4583 o] 783
Metribuzin 0.38 98 [+] 0 803 0 749
Metribuzin 0.25 70 [+] 0 714 Q 755
Dlcamba+atrazine 0.25+0.5 51 0 0 0
Control 8as 730
able 6. rass 8 : __Rosa Westarn Whe ra
Bridger, MT Powell, WY
Rate Downy Srome Grass Sead Sead Saad Saed
Herblecide lb al/a Coptrol Damage Suppression Yield Suppression Yield
[} lb/A [y 1b/A
Paraquat 0.7 100 94 69 32 175
Glyphosata Q.25 o 78 1l 233 0 ias
Trifluralln 1.0 21 a 0 0
Clomazona 0.25 91 8 Q [}
Pronamide 0.25 93 & 0 0
Ethofumasate 0.75 78 10 aQ Q
Pendimethylin 2.0 45 5 Q 0
Ethalfluralin 1.5 83 4 0 0
Oxyfluorfan+metribuzin 1.,0+0.25 99 9 0 290 0 192
Oxyfluorfen 1.0 a8 14 Q 316 0 448
Mecribuzin 0.5 95 a o 270 ] 485
Metribuzin ©0.28 98 14 0 376 ] 501
Metribuzin 0.25 59 3 ] 394 o 282
Dicamba+atrazine 0.25+0.5 55 14 13 ]
control 510 160

92



http:1.0+0.25
http:Ethofwnesa.te
http:Herbici.de
http:1.0+0.25
http:1.0+0.25
http:Herbi.ci.de

Tabls 7. @rass aspaecies: 8Sasin wildrve'

Bridger, MT Powell. WX
Rate Downy Brome Grass Sead Sead Saed
Harbicide ib al/Aa grtrel  Damage Suppressiocn Suppression ‘i'i.?ld
3 ~=  lb/A
Paragquat 8.7 a3 223
Glyphosate .25 1l 219
Trifluralin 1.0 ¢
Clomazone Q.25 Q
Pronamide Q.25 Q
Echofumesate 0.7% ¢
Pandimethylin 2.0 a
Erhalfluralln 1.5 ol
Oxyfluorfen+metribuzin 1.0+0,25 ¢] 354
Oxyfluorfen 1.0 Q 318
Matribuzin g.8 ] 388
Matribuzin Q.38 o] 386
Matribuzin 3.25 Q 323
Dicamba+tatrazine 0.25+0.% ¢
control 2323

! This grass species wag not inciudad at the Bridger, KT study site.

Table 8. Grass svecles: Bozojaky Rugsfan Wildryae'

Bridger, MT owe
Rate Downy Brome Grass Sead Saead Sead
Herbicide 1b_allh Control Damage Suppresslon Yield Sunorasslon
- % —~= 1b/A %

Paragquat 0.7 100 98 100 ¢

Glyphosate Q.25 45 25 86 79
Trifluralin 1.0 i 33 ol

Clomazona Q.28 77 [+] &

Pronamlde Q.25 8 ¢

Echofumasate Q.75 48 1 ¢

Pandimathylin 2.G El¢] 1 o

Ethalfluralina 1.5 a8 0 10
Oxyfluorfen+matribuzin 1.0+0,25 34 3 Q 361
Oxyfluorfen 1.0 93 [ o 458

Metribuzin G.35 23 0 o] 484

Hevribuzin 0.38 b 3 0 417

Mezribuzin .25 92 4] 5 429
Dicambavatrazine 0.25+0.5 79 5 3

Control 439

! This grage spacies was not included at the Powell study sita

Meadowfoam tolerance to preemerqence- and postemergence-applied herbicides. Bill D. Brawster,
William S. Conaldson, and Carol A. Mallary-Smith. A trial was conducted at the Hyslop
Agronomy Farm near Corvallis, OR to evaluate the tolerance of *Floral' meadowfoam to several
herbicide treatments. The trial design was a randomized complete block with four replications
and 8 by 25 ft plots. Meadowfoam was seeded in 6-inch rows on October 12, 1993, The trial
site became infested with ivyleaf speedwell, which emerged soon after the crop. A single-
wheel compressed-air sprayer was used to deliver a broadcast spray of 20 gpa at 15 psi.
Preemergence treatments were applied on October 14, and postemergence treatments were applied
on November 16 to Z- to 3-Teaf stage meadowfoam and cotyledon stage ivyleaf speedwell. The
soil was a Woodburn silt loam with an organic matter content of 2.5% and a pH of 5.8.

The higher rate of metolachlor caused excessive injury to the meadowfoam and reduced seed
yield. HNone of the other treatments caused a reduction in seed yield. Metolachlor and F-5285
provided good contrel of ivyleaf speedwell. (Dept. of Crop and Soil Science, Oregon State
Univ., Corvallis, OR 97331-3002.)

Table. Meadowfoam injury and seed yield and ivyleaf speedwell control following herbicide
applications, Corvallis, OR.

Meadowfoam
Seed Ivyleaf speedwell
Treatment Rate Timing' Injury?® yield® control
(1b/A) (%) {1b/A} (%)

metolachlor 1.0 PES 24 854 96
metolachlor 2.0 PES 63 562 99
F-6285 0.06 PES 3 841 91
F-6285 0.12 PES 13 837 g7
ethofumesate 0.75 EPOE 0 846 10
ethofumesate 1.5 EPOE g 863 10
clopyralid 0.125 EPOE 0 774 0
clopyralid 0.25 EPGE 0 788 g
check 0 ] 792 g

LSO 88

‘ ov & 1as
PES = preemergence surface, October 14, 1993

2 EP0E = early postemergence, November 16, 1993
s ¥isual evaluations February 7, 1994
Harvested July 10, 1994
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Weed control efficacy and peppermint tolerance of fertilizer-impregnated oxyfluorfen. Bill D.
Brewster, William S. Donaldson, and Carol A. Mallory-Smith. Several spring and summer-
germinating broadleaf weed species are not controlled consistently by registered soil-active
herbicides in peppermint in Oregon. Although not fully documented, some of the problem seems
to be herbicide resistance in some populations. Oxyfluorfen is registered on dormant mint,
but may injure the crop if rates are sufficiently high to control summer-germinating weeds or
if the mint is growing. Research was conducted to evaluate the efficacy and crop safety of
oxyfluorfen applied on dry fertilizer in actively growing peppermint. The fertilizer was
applied with a hand-held spin-spreader when the foliage was dry to allow it to drop through
the mint canopy and, therefore, prevent foliar uptake.

Seven trials were conducted in Western and Central Oregon to evaluate the safety of
impregnated-oxyfluorfen at 0.2 1b/A when applied in April when the mint was emerging to 6
inches tall. A trial at the Hyslop Agronomy Farm near Corvallis, OR was conducted to evaluate
higher rates of oxyfluorfen applied on June 1. Two trials at the Hyslop Agronemy Farm were
conducted to evaluate the control of broadleaf weeds in the absence of mint. The design for
all of the trials was a randomized complete block with three replications. Plots were 8 ft by
20 or 25 ft. A1l but one furrow-irrigated trial were sprinkler irrigated. Soils ranged from
clay loam to sandy loam and were moist to slightly muddy when the treatments were applied.
Four hundred pounds of 16-16-16 fertilizer per acre were applied alone to the check plots or
with oxyfluorfen to the treated plots,

Applications of fertilizer-impregnated oxyfluorfen did not affect the growth of mint foliage
or mint oil yield at any of the seven sites in Western and Central Oregon (Table 1). No
injury symptoms nor reduction in mint foliage or oil yield occurred following applications of
oxyfluorfen at rates as high as 0.8 1b/A at the Hyslop Agronomy Farm (Table 2). Weed control
varied by species (Table 3). Annual bluegrass was not controlled, and shepherdspurse and
annual sowthistle were less effectively controlled than the other broadleaf species. (Dept.
of Crop and Soil Science, Oregon State Univ., Corvallis, OR 97331-3002.)

Table 1. Mean peppermint fresh weight and oil yield From seven locaticns in Western and
Cantral Oregon following application of oxyfluorfen as an impregnated treatment on fertilizer.
1994,

Pengermintz
Treatment' Rate Fresh weight 0il yield
[1b/4) (T/4) (1b/4)
oxy fluorfen 0.2 17.3 67.2
check Q 17.2 67.0
LsD n.s. fa%s
' Applied in April, 1994 Agies)
? Harvestad in July or August, 1994
Taple 2. Peppermint fresh weight and oil yield following applications of axyfluorfen
impregnated on dry fertilizer, Corvallis, OR, 1994.
Peppermint
Treatment' Rate Injury? Fresh weight? 0il Yield
(1b/A) (%) (T/A) (Tb/A)
oxyfluorfen 0.2 0 16.8 55.7
axyfluorfen 0.4 0 19.7 6l1.8
oxyfluorfen 0.8 0 17.2 62.8
check 0 1] 18.4 61.5
L30¢o.05y n.s. s
;ﬁpplied June 1, 1994; peppermint 18 to 24 inches tall.
3 Evaluated June 21, 1994
Harvested July 8, 1994
Table 3. Visual evaluations of weed control from oxyfluorfen at 0.2 1b/A applied on dry
fartilizer in two trials near Corvallis, OR, 1994.
Weed control
Trial! Trial?

{species) (%) (species) (%)
Shepherdspurse a0 Powell amaranth 100
Annual sowthistle a5 Comman lambsquarters 95
Lesser snapdragon 100 Lesser snapdragon 100
Annual bluegrass 13 Hairy nightshade 100

Mayweed chamomile 100

" Applfed Aprdl 12, 1994, weeds cotyledon to l-leaf stage, evaluated June 1.
Applied May 27, 1994; AMAPO cotyledon to 8 leaf, CHEAL 2 to ¢ inches tall, ANTCO 2 inch
diameter, SOLSA cotyledon to 4 leaf, ANTOR 4 to & leaf; evaluated June 20,
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Broadleaf weed control in field potatoes. Richard N. Arnold, Eddis J. Gregory and Daniel
Smeal. Research plots were established in April 18, 1994 at the Agricultural Science Center,
Farmington, New Mexico to evaluate the response of potatoes (var. Snowden) and annual broad-
leaf weeds to herbicides. Soil type was a Wall sandy loam with a pH of 7.8 and an organic
matter content of less than l%. The experimental design was a randomized complete block with
three replications. Individual plots were 4, 34 in rows 30 ft long. Treatments were applied
with a compressed air backpack sprayer calibrated to deliver 30 gal/A at 30 psi. Treatments
were applied after drag-off on May 10, 1994, and were immediately incorporated with 0.75 in
of sprinkler applied water. Black nightshade, redroot and prostrate pigweed infestations
were moderate throughout the experimental area. WVisual evaluations of crop injury and weed
control were made June 10, 1994. Handweeded controls were hoed starting on May 20, about
every two weeks until August 26, 1994. Potatoes were harvested on September 27, 1994 by
harvesting 2 rows S5 ft 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 in and 3 in and
bigger. Culls such as diseased or less than 1 7/8 in were not included.

Dimethenamid plus metribuzin at 1.25 plus 0.3 lb/A caused the highest injury rating of 6.
Redroot pigweed control was excellent with all treatments except the check. Metolachlor II
at all three rates gave poor control of prostrate pigweed. Black nightshade control was good
to excellent with all treatments except metolachlor II at 0.975 lb/A and the check. All
treatments yielded significantly more total cwt/A of total yield and 1 7/8-3 in than the
check. All treatments had a significantly higher specific gravity than the check.

Table. Broadleaf weed control in field potatoes.

Crop Weed Control Total

Treatmentt Rate Injury AMARE AMABL SOLNI Yield 1 7/8-3 in >3 in SpGr?
lb/A == -—=% —-— cwt /A no
Dimethenamid 0.75 0 100 79 gs 640 407 165 1.097
Dimethenamid 1.0 0 100 87 97 678 470 131 1.096
Metolachlor 1.95 o] 100 52 93 598 444 111 1.093
Dimethenamid + metribuzin 0.75+0.3 Q 100 100 100 587 454 106 1.097
Dimethenamid + metribuzin 1.0+0.3 3 100 98 99 629 497 97 1.099
Cimethenamid + metribuzin 1.25+0.3 -] 100 100 100 584 454 91 1.093
Metolachlor + metribuzin 1.46+0.3 0 100 100 100 598 443 57 1:095
Metolachlor + metribuzin 1.95+0.3 2 100 100 100 644 466 92 1.093
Metribuzin 03 0 100 98 93 584 515 66 1.091
Metribuzin 0.6 3 100 97 98 650 480 97 1.096
Dimethenamid 1.25 0 99 38 97 655 455 108 1.097
Metolachlor + metribuzin 0.975+0.3 0 99 100 100 629 490 58 1.098
Metolachlor 1.46 o] 93 47 B85S 584 452 106 1.098
Metolachlor 0.975 0 92 20 77 598 432 108 1.097
Handweeded check 0 100 100 100 607 427 109 1.097
Check 0 0 0 0 303 254 8 1.08S
Weedsfm2 18 21 22
LSD 0.05 2 3 18 23 126 98 77 0.005

l. The herbicide used was Metolachlor II.
2. S8pGr = specific gravity.
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Graln sogghum response to CGA-152005 tank-mixtures applied pre-emergence in a -ti systam.
Curtis R. Thompson and Alan J. Schlegel. Producers in southwast Kansas that use grain sorghum
in dryland crop rotations can increase sorghum yields by planting no-till into wheat stubble.
Howevar, waaed problems often discourage producars from utilizing a no-till system. This study
waa established near Tribune, Kansas to evaluate CGA-15005 as a pre-amergence (PRE) herbiclde
in no-till. Atrazine at 0.6 lb/a was broadcast appllied to wheat stubbla on Septamber 10, 1993.
Atrazine residual controlled all weed species, thus, no weed control rating were made. Plots
wera 10 by 25 ft with four replications arranged in a randomized complete block design.
Herbicide treatments were appllied with a CO; pressurized sprayer calibrated to deliver 20 gpa.
Mycogen 'TE Zdin’ sorghum, CGA 92194 ‘Concept II‘ treated, was planted no-till with a John
Deere Maximerge row crop planter May 20, 1994. Treatmenta were applled on May 22 (Table l).
Sorghum heading date was avaluated visually during August. Sorghum plants and heads ware
counted in two 20-ft rows of each plot October 10 and the same rows were harvested for grain
yield October 26.

Table 1. Appllcation, soil, and pracipitation data.
Application date 5/22/94
Application timing Pra-emergence surface
Air temperature (F} 55
Soil surface moisture Dey
Soil PH 8.0
oM (%) 1.0
CEC 18.4 me/l00g
Texture Silt loam
Classiflication Richfield, Aridic argiustolls
Rainfall avents > 0.25 in. May 29 0.39
Juna 9 0.73
11 1.29
19 0.26
22 1.07
23 0,37
30 0.25

Rainfall events after June 10 are not presented.

Sorghum injury was not evident two waeks after herblcide appllcation; however, injury was
evident by late June (data not shown). Herbicide treatments had lictle affect on emergence and
final plant stand (Table 2). This may be attributed to the delayed rainfall and herbicide
activation following herbicide application. BRain received June 9 and 11 likely moved
herbicides into the soil and activated the herbicides. All treatments that contained CCA-
152005 delayed sorghum heading compared to untreated sorghum (Table 2). All sorghum treated
with herbicides, except metolachlorfatrazine (& indicates commercial prepackaged mixtura) at
1.8&0.9 1b applled alone, produced fewer heads than the did untreated sorghum. Sorghum
untreated or treated with metolachlorgatrazine at 1.880.9 lb, metolachlor at 1.8 lb, or
alachleor at 2.0 lb yielded more than did sorghum treated with CGA-152005. Grain from sorghum
treated with CGA-152005 had lower test weight than did grain from untreated sorghum.

The May 20® planting date is an early planting date for grain sorghum. CGA-152005 delayed
sorghum heading, which may have contributed to the lower sorghum test weight and yield.
However, few heads were produced indicating that herbiclde Lnjury affected yield components.
Alachlor&atrazine at 2,0&1.2 lb and metolachlor&atrazine at 1.8&1.4 1lb without CGA-152005
reduced sorghum yield comparsd to alachler or metolachlor indicating that atrazine at 1.2 1b or
greater also injured sorghum. The soll characteristics, high pH and low organic matter, llkely
wera a contributing factor to the sorghum response to CGA-152005. The results of this study
suggest that further study ls neaded to determine the effects of zoll characteristics on
gorghum response to CGA-152005. (SW Res. Ext. Ctr., Kansas State Univ. Agric. Exp. Sta. Garden
City, K5 67846)

Jable 2. Graln sorghum response to CGA=-152005 tank-mixtures applled pre-emergence in a no-till
system, Tribune, Ransas.

Auguet

_]_J:_ILL_____ Tast heads/ planta/ heading

Iceatment' fate Yield Holsture wolght acre acce date
lb/a bu/fa L] 1b/bu == (X 1000) ===

Untreated 76.1 a 14.7 de 58.3 ab AT a 24 ab 12 =
Metolachlor 1.8 7i.4 a 14.8 de 58.5 a 2 11 a-d 1] de
Mato + 1.8 61.9 b 15.7 bed 57.4 bc 27 cd 14 abe 16 ca
CGA=-152005 0.009
Mato + 1.8 8.7 cd 16.4 b 57.3 be 21 da 22 a-d 18 be
CGA-152005 0.018
Meto + 1.8 45.7 cd 16.7 b 57.0 cd 16 cde 25 a 19 ab
CGA=152005 0.027
MetoLatra 1.861.4 49.0 ¢ 16.0 be 57.6 abc il . 21 bed 14 de
Metogatra 1.880.9 7.3 s 14.5 de 58.3 ab 34 ab 0 4 11 »
Metokatra+ 1.860.9 5.7 d 16.6 b 57.1 cd 21 21 a-d 18 be
CCA=152005 0.009
Matokatras 1.860.9  46.0 cd 16.8 b 56,6 ¢d 5 cde 21 a-d 19 ab
CGA-152005 g.018
Alachlor 2.0 68.4 ab 14.5 » 58.5 a 30 bec 22 a=d 12 de
Alachlor+ 2.0 45.2 ecd 17.8 a 56.2 d 4 de 12 a=d 22 a
CCA-15200% 0.027
Alachatra 2.061.2 43.2 cd 15.2 cde 58.21 ab 26 cdae 21 a-4d 14 de
Alachlor+ 0.5 35.7 4 16.5 b 56.8 ed 24 da 20 cd 18 be
Alackatra L.560.9
CGA=-152005 0.018
LSD(.05) = . 1.0 0.9 4 3 k|
(= - . 4.2 1.1 11 10 14

" & = commercial prepackaged mixture; meto = metolachlor; atra = atrazine; alac = alachlor.

! Ylelds were adjusted to 12.5\ molsture. A covarlate for blrd damage and the LSmeans
procedure was used for yleld mean wseparatlons, thus, LS50 and CV are not provided.
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inati . Don W. Morishita and Robert
W. Downard. Combinations of chemical and hand weeding were compared for weed control efficacy
and economic return in sugarbeets (var. WS-91). The experiment was conducted at the University
of ldaho Kimberly Research and Extension Center on a silt loam soil with a pH of 8.0; 1.9% om.
and CEC of 15 meq/100 g soil. Plots were 4 rows by 30 feet with four replications and
treatments arranged in a randomized complete block design. Herbicides were applied in a 10-inch
band with a C0, pressurized bicycle wheel plot sprayer. Additional application information is
shown in Table 1. Visual evaluations for crop injury and weed control were made May 30 and June
23. 1994. Hand weeding cost for each treatment was determined by sampling the weed population
density in each plot prior to hoeing and recording the time to hoe each plot. Hand weeding cost
was then calculated by multiplying the hoeing time by a $5.50/hr wage. The cost per acre was
determined from these calculations. Two center rows of each plot were harvested with a plot
harvester October 11.

Jahle 1. Herbicide application information.

Application date 5/9 5/14 5/16 5/21
Application timing* Cotyledon 2 leaf Cotyl 7 d tr 2 leaf 7 d 1tr
Air temperature (F) 83 73 55 63

Soil temperature (F) 76 54 59 50
Relative humidity (%) 42 44 70 60

Wind speed (mph) 0-4 0 4-6 4-6

Weed species common lambsquarters kochia hairy nightshade
Density (plants/ft?) 5 4 1

Cotyl- 7 d 1tr = 7 days after cotyledon application; 2 leaf- 7 d 1tr = 7 days after 2 leaf
application.

Several herbicide treatments injured the sugarbeets. Greatest injury to the crop was with
combinations of ethofumesate applied preemergence (PRE) followed by postemergence (POST)
applications of phenmedipham & desmedipham. By the second evaluation date, crop injury ratings
of all herbicide treatments were 5% or less. Common lambsquarters control. at the first
evaluation, ranged from 80 to 100% with all herbicide treatments. Only ethofumesate applied PRE
followed by hand weeding and phenmedipham & desmedipham applied POST with EPTC applied layby
controlled common lambsquarters less than 80X at the second evaluation. Kochia was the most
difficult weed to control in this experiment. At the first evaluation control ranged from 58 to
100%. while at the second evaluation. kochia control was as low as 18%. Where hand weeding was
not included the most consistent kochia control was with combinations of a ethofumesate applied
PRE followed by POST applications of phenmedipham & desmedipham. Redroot pigweed and hairy
nightshade control ranged from 89 to 100% with all weed control treatments compared to the
untreated check. Because of high weed pressure most treatments that did not include hand
weeding had Tow .yields. Ethofumesate applied PRE followed by two phenmedipham & desmedipham
POST applications with or without EPTC Tayby were the only treatments without hand weeding that
did not have Tow yields. A1l of the hand weeded treatments were among the highest yielding
treatments. The treatments with the highest net dollar return included ethofumesate applied PRE
followed by phenmedipham & desmedipham POST as all or part of the treatment. These data show
that economic weed control can be achieved with total chemical weed control or combinations of
chemical and hand weeding. but not hand weeding alone. (Department of Plant, Soil, and
Entomological Sciences. University of Idaho. Twin Falls. ID 83303)
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Iable 2. Effect of chemical and hand weeding combinations on weed control, sugarbeet yield and net
return, near Kimberly, Idaho. '

Weed control

Applic.  Lrop indury CHEAL KCHSC AMARE  SOLSA Root  Net

Treatment? Rate  timing 5/30 6/23  5/30 6/23 5730 6/23 6/23 6/23  yield return

(1h/a) ¥ ton/A $/A
Check - 8 0 0 g 0 8 0 0 2 82
Hand weed 6 3 0 94 0 97 91 93 23 343
Ethofumesate 1.12 PRE 10 3 80 65 80 66 94 100 - 22 390
Hand weed
Ethofumesate 1.12 PRE 15 1 100 100 97 100 100 100 27 860
Phen & Desm 0.33 1-2 leaf
Hand weed
Ethofumesate 1,12 PRE 20 g 100 100 100 96 100 100 25 845
Phen & Desm 0.33 1-2 leaf
Phen & Desm .33 7 d later
Ethofumesate 1.12 PRE 15 3 100 100 100 100 100 100 25 854
Phen & Desm 0.33 1-2 leaf
Phen & Desm 0.33 7 d later
EPTC 3.0 Layby
Ethofumesate 1.12 PRE 3 1 98 98 91 100 100 100 26 789
Phen & Desm 0.33 1-2 leaf
EPTC 3.0 Layby
Hand weed
Phen & Oesm 0.33 Cotyl 8 1 94 84 78 58 100 93 10 317
Phen & Desm 0.33 7 d later
Phen & Desm 0.20 Coty! 3 ] 100 a3 95 76 100 95 16 554
Ethofumesate .20
Phen & Desm 0.20 7 d later
Phen & Desm 0.33 Cotyl 0 3 90 99 70 95 99 100 22 517
Phen & Desm 0.33 7 d later
Hand weed
Phen & Desm 0.33 Cotyl g8 1 85 78 68 53 96 89 8 257
Phen & Desm 0.33 7 d later
EPTC 3.0 Layby
Phen & Desm 0.33 Cotyl 0 1 86 95 69 96 99 100 21 430
Phen & Desm 0.33 7 d later
EPTC 3.0 Layby
Hand weed .
Phen & Desm 0.33 Coty! 5 0 8% 81 58 18 99 99 1 15
Phen & Desm .33 7 d later
Trifluralin 8.5 Layby
Phen & Desm  0.33 Coty! 1 3 94 97 66 g5 100 99 23 508
Phen & Desm 0.33 7 d later
Trifluralin 0.5 Layby
Hand weed
LSD (.05 7 4 6 9 12 19 6 6 6 294

Weeds evaluated for control were common lambsquarters (CHEAL). kochia (KCHSC). redroot pigweed (AMARE}.
and hairy nightshade (SOLSA}.
%ohen & Desm = phenmedipham and desmedipham preformulated mixture.
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. Don W. Morishita and Robert
W. Downard. A field experiment was established near Kimberly. Idaho to determine the effect of
soil-applied herbicide applications on crop tolerance and weed control in sugarbeets (var. WS-
91). The experimental design was a randomized complete block with four replications. .Plots
were 4 rows by 30 ft. Soil type was a silt loam with a pH 8.0, CEC of 15 meq/100 g soil. and
1.9% o.m. content. Fall preplant incorporated (PPI) treatments were applied November 11. 1993
and spring PPl applications were made April 15. 1994, Al1 PPI treatments were incorporated with
an Alloway band incorporator. Two sequential postemergence (POST) applications of desmedipham,
phenmedipham, and ethofumesate tank mixture were made May 23 and 30 over all treatments except
the check. A1l herbicides were applied in a 10-inch band with a CO, pressurized bicycle wheel
sprayer. Application information is shown in Table 1. Crop injury and weed control were
evaluated visually two times. The first evaluation was made before the POST applications on May
19. The second evaluation was taken June 23. Two rows from each plot were harvested with a
plot harvester October 11. ’

Iable 1. Application data information.

Application date 11/11/93 4/15/94
Air temperature (F) 41 58
Soil temperature (F) 37 44
Relative humidity (%) 100 58
Soil moisture moist dry

None of the treatments injured the crop more than 5% at either evaluation date. Prior to the
POST application, common lambsquarters and kochia control ranged from 36 to 81%. Cycloate at
4.0 1b /A and metham sodium at 70 1b /A did not control common lambsquarters or kochia.
Ethofumesate alone and in combination with cycloate applied in the fall most consistently
controlled these two weed species. After the POST applications. all herbicide treatments
controlled common lambsquarters 85-to 97%. Kochia control following the POST applications was
variable. Metham sodium did not satisfactorily control kochia. Kochia control with all other
treatments was not significantly different and ranged from 64 to 75%. Control of later emerging
redroot pigweed and hairy nightshade ranged from 80 to 100% with all treatments. Sugarbeet root
yields ranged from 4 ton/A in the check to 22 ton/A. All herbicide treatments yielded higher
than the untreated check. There were no differences in yield among the herbicide treatments.
(Dept. of Plant, Soil. and Entomological Sciences, University of Idaho, Twin Falls, ID 83303).

Iable 2. Soil-applied herbicide applications for weed control in sugarbeets. near Kimberly,

Idaho.
Weed controll
Applic. Crop CHEAL KCHSC = SDISA AMARE Root

Treatment Rate timing tnjury 5/19 6/23 5/19 6/23 6/23 6/23 yleld

(1b/A) 1 ton/A
Check 0 0 0 0 0 0 0 0 4
Ethofumesate 0.75 fall 0 3 63 9 63 73 100 - 98 17
cycloate 2.0
Ethofumesate 1.0 fall 0 3 69 95 7 66 98 9 17
cycloate 1.0
Ethofumesate 1.0 fall 0 3 63 97 69 69 100 100 21
cycloate 15
Ethofumesate 1.0 fall 0 4 73 93 n 71 100 100 18
cycloate 2.0
Ethofumesate 1.5 fall 0 3 81 97 78 75 100 100 22
cycloate 1.0
Ethofumesate 1.5 fall 1 4 g0 93 75 73 100 100 16
cycloate 1.5
Ethofumesate 2.0 fall 0 4 80 95 80 74 100 100 22
Cycloate 4.0 fall 0 0 0 9N 36 68 99 9 18
Cycloate 4.0 fall 0 5 68 90 68 68 99 97 18
metham sodium 70
Metham sodium 70 fall 1 0 63 85 43 48 95 80 14
Cycloate 3.0 spring 0 3 76 95 69 73 100 94 16
Ethofumesate 2.0 spring 0 3 80 94 70 69 100 100 19
Ethofumesate 1.0 spring 0 4 78 95 60 64 100 98 17
cycloate 2.0
LSD (0.05) NS NS 14 7 17 17 S 5 6

Weeds evaluated for control were common lambsquarters (CHEAL), kochia (KCHSC). hairy nightshade
(SOLSA). and redroot pigweed (AMARE).
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Weed control in sugar beets with premi

Robert W. Downard and Don W. Morishita. A study near Aberdeen. Idaho was established to compare
phenmedipham and desmedipham premix to phenmedipham. desmedipham and ethofumesate premix.

Common lambsquarters (CHEAL) and hairy nightshade (SOLSA) were the weed species evaluated.

Sugar beets (var. 'WS-91') were grown under sprinkler irrigation and planted April 18 on 22-inch
rows. Soil type was a sand with a pH of 8.0 and 1.06% o.m. Plots were 4 rows wide by 30 ft.
with four replications arranged in a randomized complete block design. A bicycle wheel sprayer
applied the treatments in a 10 inch band at 20 gpa. Table 1 shows additional application data.
Visual weed control and crop injury ratings were taken 2 and 4 weeks after the last treatment
was applied. '

On June 6 the premix phenmedipham, desmedipham and ethofumesate injury ranged from 1 to 6%. but
was not significantly higher than the phenmedipham and desmedipham treatments. No treatments
showed no injury 4 weeks after application (Table 2). All treatments resulted in good (86 to
97%) common lambsquarters control and excellent (90 to 99%) hairy nightshade control.
Phenmedipham, desmedipham and ethofumesate premix did not control these weeds better than
phenmedipham and desmedipham premix, when applied at the cotyledon growth stage. A single
application of phenmedipham and desmedipham premix at the 2 leaf growth stage resulted in lower,
but acceptable hairy nightshade control. (Department of Plant, Soil, and Entomological Science.
University of Idaho, Twin Falls, ID 83301).

Iable 1. Application information.

Application timing Cotyledon 7 days later & 2 Teaf
Application date . 5/10 5/18

Air temperature (F) 79 64

Soil temperature (F) 66 61

Relative humidity (%) 42 50

Wind velocity (mph) 0-10 8-12

Weed species CHEAL SQOLSA CHEAL SOLSA
Growth stage cotyl-4 1f cotyl-2 1f 1-2 in cotyl-4 1f
Density (ft) 4 7 3 l

Taple 7. weea control and crop 1njury with phenmedipham, desmedipham and ethofumesate
combinations, near Aberdeen, [daho.

Weed control’
Growth Crop injucy —CHEAL — SQLsA
Treatment? Rate stage 6/6  6/21 6/6 6/21 6/6 6/21
/A = ceescemmsssssascaseess S

Check = " R " . -

Pmp & Omp 0.25 Cotyl 6 0 9 9 96 95
Pmp & Omp 0.33 7d 1tr

Pmp & Cmp 0.33 Cotyl 4 0 96 95 98 99
Pmp & Dmp 0.33 7d 1tr

Pmp & Dmp 0.33 Cotyl 5 0 96 9 98 9
Pmp & Dmp 0.40 7d 1tr

Pmp & Dmp & Ethfmst 0.25 Cotyl 6 0 94 93 98 98
Pmp & Dmp & Ethfmst 0,33 7d itr

Pmp & Dmp & Ethfmst 0.33 Coty1 6 0 94 97 93 97
Pmp & Dmp & Ethfmst 0.33 7d 1tr

Pmp & Omp & Ethfmst 0.33 Cotyl 1 0 94 93 95 98
Pmp & Dmp & Ethfmst 0.40 7d 1tr

Pmp & Dmp + 0.167 + Cotyl 4 0 90 88 96 96
Ethofumesate 0.083
Pmp & Dmp + 0.22 + 7d tr
Ethofumesate 0.11

Pmp & Dmp + 0.22 + Cotyl 3 0 94 93 96 96
Ethofumesate 0.11
Pm & Dmp + 0.266 + 7d 1tr
Ethofumesate 0.133

Pmp & Dmp 0.75 2 leaf 1 0 88 86 91 90

Pmp & Dmp + 0.50 + 2 leaf 4 0 91 90 96 94
Ethofumesate 0.25

LSO (0.05) NS NS NS NS NS 5

ICHEAL and SOLSA are Bayer codes for common lambsquarters and hairy nightshade. respectively.
%Pmp & Dmp = Phenmedipham and desmedipham premix

Pmp & Dmp & Ethfmst = phenmedipham and desmedipham and ethofumesate premix,

Yoty = cotyledon, 7d 1tr = 7 days later
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Velvetiear conirol with herbicides for use in sugarbeets. R. F. Norris and J. A. Roncoroni. Velvetleat
is becoming a serious weed in sugarbeets and other crops in the Central Valley of California.
Herbicides currently registered for selective weed control in sugarbeets do not control the weed.
DPX-868037 has provided controf of veivetleaf and sugarbeets have shown excellent talerance 10 the
herbicide. This trial was conducted to further evaluate herbicide mixtures and type of application en
efficacy of velvetieaf control.

The experiment was conducted at the University of California farm on a Reiff fine sandy loam soil in
which high population of velvetleaf existed. Beds, 30 in on center, were prepared and irrigated. In
addition to velvetieaf the experiment also had a uniform population of common purslane and redroot
pigweed. There were also scattered plants of black nightshade, tomatillo groundcherry, and common
lambsquarters. Herbicide treatments (see tables} were applied with a hand held CO, pressurized
sprayer applying 30 gal/A of spray solution. The experiment was laid out using a randomized
complete block design. Plot size was 2 beds by 15 ft, and treatments were replicated 4 times.
Treatments were initiated when the velvetleaf was in the cotyledon to very early 2-leaf stage of
growth. Split applications were retreated after 5 days, and multiple applications were treated after a
further 7 and 14 days. Irrigations following the first application caused a second cohort of velvetleaf
to germinate, which was evaluated separately from the initial cohort. The velvetleaf growth stages
were 1-3 leaf at the second application (7/28), and were up to 6 in 1all {8/3) and up to 8 in tall (8/10}
at the fast two applications; previously treated plants were less than 4 in tall and had fewer than 3 1o
4 ieaves at these latter applications. The whole experiment was treated uniformiy with 0.5 Ib/A of
sethoxydim to control grass weeds., Weed control was visually estimated on August 18, and counts
and biomass samples were obtained from 1 m by 15 cm quadrats from each bed between August 25
and 28. Sampiles were oven dried and weighed.

Phenmedipham plus desmedipham, alone or tank-mixed with ethofumesate, did not control
velvetieaf. Control of common purstane and redroot pigweed approached 100%. All rates of DPX.
66037 provided almost complete control of the initial velvetleaf cohort. The single application of 0.5
oz/A did not completely kill the velvetleaf. DPX-66037 provided partial control of redroot pigweed,
but showed minimal activity against common pursiane. Any treatment that provided control of the
initial cohort of weeds resulted in release of the later germinating cohort of velvetleaf, as
demonstrated by negative control values in table 2. Multiple applications of DPX-66037 1otalling 2.0
0z/A was the only treatment that controlled this late emerging cohort of velvetleaf. Split application
of a tank-mix of DPX-66037 with a full label rate of phenmedipham plus desmedipham was the only
treatment that provided complete control of the weed spectrum present., Based on previous work on
selectivity of these herbicides 10 sugarbeets, the results of this experiment indicate that selective
control of velvetleaf may be feasible in sugarbeets.

Vegetable Crops Department, Weed Science Program, University of Catifornia, Davis, CA 95818.

Table 1. Control of early germinating velvetieaf [ABUTH 1%Y, tater germinating vetvetieaf (ABUTH 2™, and common pursiane
{POROCL) by phenmedipham plus desmedipham or DPX-66037 alone or tank-mixed, or with phenmedipham plus desmedipham
ankmixed with sthofurmesate,

Dates of herbicide treatments..  Visually estimated weed Velvetieaf density
control {8/19}
Herbicide treatment ) 721 7/26  8/3 8/10 ABUTH ABUTH POROL ABUTH ABUTH
18y 2™ {154 {27
Rate? R Plants/m -----
Phenmedipham + desmedipham 0,425 0.42% 00 63x8 88%=+1 10.0+4.1 6.8+1.7
Phenmedipham + desrmedipham 0.65 0.85 845 33x12 983 11.022.1 7.8x1.4
Thenmedipham + desmedipham] 0,425+ 0.425 + 5+5 53+9 98x3 13.322.5 12,3228
+ ethofumesate 0.21 0.21
{Phenmedipham + desmedipham}  0.85+ 0.65+ 23+9 6010 96x2 6.8x1.1 8.3x£23
+ ethofumesate 0.325 0.325 i
DPX-66037 0.5 82+2 3x3 43zx8 3.5%1.2 16.5+3.8
DPX-66037 0.25 0.25 96+2 38x17 107 G0+0.0 175247
DPX-86037 0.125 0.125 0.125 0.125 87+2 45x13 28x9 0.0+0.0 14528
DPX-66037 1.0 98£2 4517 138 0.3+£0.3 148+2.8
DPX-66037 0.5 0.5 10020 55£20 28121 G.0x0.0 148227
DPX-86037 0.25 .25 0.25 0.25 100x0C 90+4¢ 53x11 1.3£1.3 9.5+3.0
DPX-66037 2.0 99+t 59+12 23+13 0.0+x0.0 9.5x1.8
DPX-66037 1.0 1.0 100+£0 65x9% 33214 0.0£0.0 18.8x4.6
DPX-66037 4.5 0.5 0.5 05 100+0 96+1 60x10 0.0+£0.0 38209
DPX-68037 + 0.5+ 0.5+ 93+5 2012 73x21 1.0+0.4 14.5+3.58
{phenmedipham +desmedipham)  0.45 (.45
DPX-BB037 + 0.5+ 05+ g8+t 0x0 $7x2 2.0£1.1 183274
{phenmedipham +desmedipham} 0.65 0.65
Untreated control - 43+8 63+13 25214 11.5£3.3 75219
LS80y or 1¢ 32 31 4.6 9.1

3 = Rates of DPX-B86037 are in oz/A; rates of all other herbicides are in ib/A. All DPX-86037 treatments included 1 qt/A Scoil®
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Tacle 2. Response of early germinating valvetieat [ABUTH 1Y), latar germinating valvetleal [ABUTH 2™, common pursiana (POROL), and redroot pigweed plus other
weeds (AMARE +| to phenmedipham plus desmadipham or DPX-66037 alone or tank-mixed, or with phenmedipham plus desmedipham tankmixed with ethofumesate.

Dates of nerbicide trealments.[ ABUTH (17 | ABUTH (2" POROL | AMARE + Total weeds
Herbicide treatment nn 7/26 8/3 810 Biomass control Biomass contral Biomass control Biomass control  Biomass  conitrol
Rate® gim % gim % g/m % g/m % gim

Ph dipham + desmediph 0.425 0.425 89.8+x453 -445 1.0%0.2 1% 0.8x0.4 99 1.2+211 99 192.7=45.9 19
Ph. di T 4+ desmedipham 0.65 Q.65 184,2+63.0 -429 1.3=0.3 -13 0.0=x0.0 100 1.5=1.5 99 187.0=62.5 22
{Phenmedipham +desmedipham) 0.425+ 0.425+ 145.6=32.2 -318 1.6=05 -35 0.0=0.0 100 0.5=0.2 100 147.7=233.1 138
< ethofumesate 0.21  0.2%

{Phenmedipham + desmedipham) 0.65+ 0.65+ 117.1+£23.4 -236 1.7=09 .50 0.6=0.6 99 53253 96 124.7:=21.0 48
+ ethofumesate 0.325 0.325

DPX-66037 0.5 7.823.0 78 3.9+1.1 -238 34.3=4.3 §9 53.5=29.1 55 99.5=233.1 58
DOPX-66037 0.25 0.25 0.0=0.0 100 10.7x4.6 -830 B4.2=20.8 -1 27.8=12.4 77 122.6=21.6 43
DPX-66037 0.125 0.125 0.125 0.125 0.0x0.0 100 4.9%1.7 -326 48.1=23.1 42 25.2+£13.8 79 78.2=31.5 67
DPX-66037 1.0 0.8=0.8 a8 3.3=1.2 -185 V¥3.2x22.6 12 36.1=x16.7 70 113.4:=24.7 52
DPX-66037 0.5 0.5 0.0=0.0 100 2.1=0.5 -B0 88.0=3%.2 -6 7.6=2.9 94 897.7=37.3 59
DPX-66037 025 0.25 0.25 0.25 0.=0.1 100 2.5+1.5 -117 36.3:46 56 5.4+3.0 a5 443=58 81
DPX-66037 2.0 0.0+£0.0 100 1.6+0.6 -35 505x9.6 39 6.9=5.6 94 58.9=7.2 75
DPX-66037 1.0 1.0 0.0=0.0 100 3.1=2089 170 58.2=11.2 30 14.7=5.3 88 75.9=13.1 68
DPX-66037 0.5 Q.5 0.5 0.5 0.0x0.0 100 0.4201 70 31.3x13.2 62 8.2=3.1 93 38.8=11.7 83
DPX-66037 + 05+ 0.5+ 14.1+£7.5 53 7.122.7 -520 17.0=15.8 80 2.4=1.7 98 40.6=19.4 83
(phenmedipham +desmedipham) 0.45  0.45

DPX-66037 + 05+ 05+ 9442 73 12.1+£2.6 -954 0.2=0.2 100 0.2=0.1 100 22.0=6.7 oA
{ph dipham + desmedi 0.65 0.65

Untreated control - 3438+95 o] 1.2£0.6 0 831£237 0 119.2=57. 0 238.2=485 O

6
L50g 05 58.4 a4 46.5 44.9 78.7

3 = Rates of DPX-66037 are in oz/A; rates of all other herbicides are in Ib/A, All DPX-E6037 treatments included 1 quA Scoil®

Herbicide combinations for sugarbeets. Carl E. Bell and Phil Odom.
evaluation of combinations of desmedipham/phenmedipham and DPX-66037 compared to each herbicide

applied alone for postemergence weed control and phytotoxicity in sugarbeets.

conducted in a cooperative grower’s field near Brawley, CA.

Experimental design was a randomized complete block with four replications.

This project was an

Research was

Plot size was 2

beds, each 0.75 m wide, by 4.6 m. The crop was sown in one seedline per bed in early October,

1993 and irrigated by furrow for germination. Soil type was clay loam.

Herbicide treatments

were made sequentially, when the crop was in the 2 to 4 leaf stage and 7 days later on October
20 and 27, 1993. Applications were made with a CO, pressured sprayer at 140 kPa,

nozzles for a spray volume of 280 L/ha. DPX-66037 treatments, when applied alone,

using B8003LP

included

crop oil concentrate surfactant at 1% v/v. Weeds present at treatment were nettleleaf
goosefoot, curly dock, little mallow, annual yellow sweetclover, and junglerice.

estimates of curly dock control were made on October 28 and November 2,
1994; little mallow and annual yellow sweetclover control on October 28,

Visual

crop

1993 and April 18,
1993;

phytotoxicity on October 22, October 28, and November 2, 1993; and crop vigor on November 17,

1993. Results are shown in the Table below.

According to the visual evaluations, all herbicide treatments controlled curly dock, little

mallow, and annual yellow sweetclover very well throughout the season.

as phytotoxicity and crop vigor, was excessive for the higher dosage rate treatments of
desmedipham/phenmedipham, with and without DPX-66037. (Cooperative Extension, University of
Phoenix, AZ 85044.)

California, Holtville, CA 92250 and AgrEvo Chemical Co.,

Crop injury, evaluated

Table. Combinations of desmedipham/phenmedipham and DPX-66037 for postemergence weed control in

sugarbeet.
Weed control?
RUMCR MALPA LOTSC Phvtotoxicity® Vigor®
Treatment' rate 10/28 11/2 4/18/94 10/28 10/28 10/22 10/28 11/2 11717
g ha™l  ceeeea ——————— -

DPX-66037 . T 79 91 93 79 79 1.75 1.0 0.5 9.5
DPX-66037 14 76 98 95 91 83 1.79 0.75 1.0 9.0
Des/Phen 280 88 100 93 79 93 2.25 1.25 1.25 8.5
Des /Phen 560 95 100 79 a3 93 2.5 2.5 3,25 6.25
Des/Phen 280

+ DPX-66037 7 91 100 93 93 95 2.25 1.5 1.5 8.0
Des/Phen 280

+ DPX-66037 14 96 100 83 79 93 2.25 2+5 3.25 6.75
Des/Phen 560

+ DPX-66037 7 96 99 79 9l 96 2.25 1.75 3.0 B.25
Ces/Phen 560

+ DPX-66037 14 96 100 61 95 as 2375 275 3.25 5.75
Untreated control 0 0 0 Q 0 0 a Q 9.0

! Treatment; Des/Phen - desmedipham + phenmedipham.

2 RUMCR - curly dock; MALPA = little mallow; LOTSC = annual yellow sweetclover.

3 Phytotoxicity, 0 = no injury, 10 = all plants dead.

4 Vigor, 10 = most wvigorous crop growth, 0 = no growth.
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DPX-66037 and desmedipham/phenmedipham combinationa in suqarbeets. Carl E. Bell and Jeff
Pachece. This project was an evaluation of desmedipham/phenmedipham and DPX-66037 applied
alone or in various combinations for postemergence weed control and phytotoxicity in
sugarbeets. Research was conducted at the University of California Desert Research and
Extension Center in Holtville, CA.

Experimental design was a randomized complete block with four replications. Plot size was 2
beds, each 1 m wide, by 7.6 m. The crop was sown in two seedlines per bed on September 15,
1993 and irrigated with spricklers on the same day. Initial crop germination was good, but
damping off killed many of the emerged sugarbeet seedlings in a random pattern. Herbicide
treatments were made twice: when the crop was in the cotyledon to 2 leaf stage on September 27
and 7 days later on October 4. Applications were made with a CO, pressured sprayer at 140 kPa,
using 8003LP nozzles for a spray volume of 280 L/ha. DPX-66037 treatments, when applied alone,
included crop oil concentrate surfactant at 1% v/v. Soil type was a clay loam. Weeds present
at treatment were nettleleaf goosefoot and junglerice. Data collected were: visual estimates
of weed control and crop phytotoxicity on October 4 and 11. Results are shown in the Table
below.

According to visual evaluations, all herbicide treatments controlled nettleleaf goosefoot very
well. Junglerice control was more variable, although the combination treatments appeared to
work better than either herbicide applied alone. Crop phytotoxicity was evident, but not
commercially unacceptable from any treatment, however, it did increase with increasing rate.
(Cooperative Extension, University of California, Holtville, CA 92250 and DuPont Chemical Co.,
Phoenix, AZ B5044.)

Table. Desmedipham/phenmedipham and DPX-66037 applied alone or in combination for postemergence
weed control in sugarbeet.

weed control?

CHEMU control ECHCO control Phyvtotoxicity®

Treatment' rate oct. 4 Oct. 1l Oct. 4 Oct. 11 Oct. 4 oOct, 11
g ha™' %

DPX-66037 3 99 100 96 66 1.75 0.75
DPX-66037 11 98 100 95 91 1.5 1.0
DPX-65037 14 99 99 93 73 2.0 1.0
Des/Phen 280 100 100 79 73 1.75 1.25
Des/Phen 560 100 100 85 85 3.0 2.25
Des/Phen + DPX-66037 280+ 7 100 100 95 85 1.5 1.5
Des/Phen + DPX-66037 280+11 100 100 95 85 1.75 1.5
Des/Phen + DPX-66037 280+14 100 100 91 58 2.75 2.5
Des/Phen + DPX-66037 560+ 7 100 100 98 S9 2,5 2.25
Des/Phen + DPX-66037 560+11 100 100 95 98 2.5 2.0
Des/Phen + DPX-66037 560+14 100 100 95 98 2.5 2.25
Untreated control o} 0 0 o] 0 o}

! Treatment; Des/Phen - desmedipham + phenmedipham.
2 CHEMU - nettleleaf goosefoot; ECHCO = junglerice.

3 Phytotoxicity, 0 = no injury, 10 = all plants dead.
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Combinations of DPX-66037, desmedipham/phenmedipham, and cycloate in sugarbeets. Carl E. Bell

and Jeff Pacheco. This project was designed to evaluate the possible interaction of a preplant
incorporated application of cycloate combined with the postemergence applications of
desmedipham/phenmedipham and DPX-66037 on weed control and phytotoxicity in sugarbeets.
Research was conducted at the University of California Desert Research and Extension Center in
Holtville, CA.

Experimental design was a randomized complete block with four replications. Plot size was 4
beds, each 1 m wide, by 7.6 m. Cycloate was applied at 4.4 kg ha™! to the bed tops and
mechanically incorporated with a power-driven tiller to a depth of 8 cm immediately prior to
sowing. The crop was sown in two seedlines per bed on September 15, 1993 and irrigated with
sprinklers on the same day. Initial crop germination was good, but damping off killed many of
the emerged sugarbeet seedling in a random pattern. Postemergence herbicide treatments were
made twice when the crop was in the cotyledon to 2 leaf stage on September 27, and 8 days later
on October 5. All applications were made with a CO, pressured sprayer at 140 kPa, using 8003LP
nozzles for a spray volume of 280 L/ha. DPX-66037 %reatments, when applied alone, included
either a non-ionic surfactant at 0.5% v/v or crop oil concentrate at 1% v/v. Soil type was
clay loam. Weeds present were nettleleaf googsefoot and junglerice. Data collected were visual
estimates of weed control and crop phytotoxicity on October 4 and 1ll. Results are shown in the
Table below.

According to wvisual evaluations, all herbicide treatments controlled nettleleaf goosefoot very
well. Junglerice control was more variable, although the cycloate treatments appeared to work
better than either postemergence herbicide applied alone. Crop phytotoxicity was evident,
particularly the treatments that included both cycloate and desmedipham/phenmedipham.
(Cooperative Extension, University of California, Holtville, CA 92250 and DuPont Chemical Co.,
Phoenix, AZ B85044.)

Table. Desmedipham/phenmedipham and DPX-66037 applied alone, in combination, and with cycloate
for postemergence weed control in sugarbeet.

Weed control?

CHEMU control ECHCO control Phytotoxicityd
Treatment' Rate Oct. 4 Oct. 11 Oct. 4 Oct. 11 Oct. 4 Cct. 11
g ha™ = % —e

Cycloate +

DPX-66037 + NI 11 100 100 100 99 1.5 1.75
Cycloate +

DPX-66037 + CO 11 100 100 99 100 2.25 1.75
Cycloate +

Desmedipham/phenmedipham 370

+ DPX-66037 31 100 100 100 100 3.0 3.25
Cycloate +

Desmedipham/phenmedipham 370 100 100 99 99 3.5 3.0
DPX-66037 + NI b5 8 96 99 85 76 1.25 0
DPX-66037 + CO 11 100 100 93 93 2+25 1.25
Desmedipham/phenmedipham 370

+ DPX-66037 11 100 100 98 99 225 2.25
Desmedipham/phenmedipham 370 100 100 85 79 1.5 125
Untreated control 0 0 0 0 0 0

! Treatment; Cycloate was applied at 4.4 kg ha™ prior to planting and mechanically incorporated
with a power-driven tiller to 8 cm; NI = nonionic surfactant 0.5% v/v, CO = crop oil
concentrate at 1% v/v.

2 CHEMU - nettleleaf goosefoot; ECHCO = junglerice

3 Phytotoxicity, 0 = no injury, 10 = all plants dead.
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Combinations of DPX-66037, endcthall, and desmedipham/phenmedipham in sugarbeets, Carl E. Bell
and Jeff Pacheco. This project wasgs an evaluation of DPX~§6037, endothall, and
desmedipham/phenmedipham applied alone or in various combinations for postemergence weed
control and phytotoxicity in sugarbeets. Research was conducted in a cooperative grower’s
field near El Centro, CA.

Experimental design was a randomized complete block with four replications. Plot size was 2
beds, each 1 m wide, by 7.6 m. The crop was sown in two seedlines per bed in late September,
1993 and irrigated by furrows for germination. Herbicide treatments were made once when the
crop was in the 4 leaf stage on October 12. Applications were made with a €O, pressured
sprayer at 140 kPa, using B8003LP nozzles for a spray volume of 170 L/ha. DpPX-66037, applied
alone, included crop oll concentrate surfactant at 1% v/v. Soil type was clay lcam. Weeds
present at treatment were little mallow and nettleleaf goosefoot. Data collected were visual
estimates of weed control, crop vigor, and crop phytotoxicity on October 18 and November 17.
Results are shown in the Table below.

according to visual evaluation, herbicide treatments that included desmedipham/phenmedipham and
the combination treatment of DPX-66037 plus endothall controlled nettleleaf goosefoot very
well. Neither DPX-66037 nor endothall controlled nettleleaf goosefoot when applied alone.
Little mallow control was more variable, although the combination treatments appeared to work
better than any herbicide applied alone. Crop phytotoxicity was evident, but not commercially
unacceptable from any treatment, except the combination of desmedipham/phenmedipham plus DPX~
66037. Crop vigor was not reduced unacceptably by any treatment. (Cooperative Extension,
University of California, Holtville, CA %2230 and DuPont Chemical Co., Phoenix, AZ 85044.)

Table. Combinations of DPX-68037, endothall, and desmediphanm/phenmedipham for postemergence
weed contrxel in sugarbeet.

Weed control?

MALPA CHEMU Phyto” Vigor®
Treatment’ rate Cct. 18 Wov.l7 Nowv.17 Oct. 18 Nowv, 17
g/ha e G e
Des/Phen 840 50 a5 100 1.75% 8.25
DPX~66037 14 58 78 Q 0.75 9.25
Endothall B840 31 21 35 1.0 9.0
Des/Phen 840
+ DPX-66037 14 33 9s 100 3.0 8.5
Des/Phen 840
+ Endothall 840 27 95 99 1.25 9.0
DPX-086037 14
+ Endothall 840 58 82 39 1.5 8.5
Untreated control Q 0 0 Q 9.25

1 Treatment; Des/Phen - desmedipham + phenmedipham.
2 waLPA - little mallow, CHEMU - nettleleaf goosefoot
3 Phyto = Phytotoxicity; ¢ = no injury, 10 = all plants dead.

Vigor; 10 = most vigorous growth, 0 = no growth.
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Broadleaf herbicides applied postemergence in sugarbeets. Carl E. Bell and Phil Odom. This
project wag an evaluation of desmedipham/phenmedipham compared to co~formulations of
desmedipham/phenmed ipham with ethofumasate and DPX-66037 for postemergence weed control and
phytotoxicity in sugarbeets. NA307 and NA308 are co-formulations of desmedipham, phenmedipham,
and ethofumasate; CQl451 is a co-formulation of Desmedipham/Phenmedipham + ethofumasate + DPY~
66037. 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 0.75 m wide, by 4.6 m. The crop was sown in one seedline per bed in early October,
1993 and irrigated by furrow for germination. Soil type was clay loam. Herbicide treatments
were made in two schemes: sequentially, when the crop was in the 2 to 4 leaf stage and 7 days
later on October 20 and 27; or once, when the crop was in the 4 leaf stage on October 27.
applications were made with a CO, pressured sgprayer at 140 kPa, using B003LP nozzles for a
spray volume of 280 L/ha. Weeds present at treatment were nettleleaf goosefoot, curly dock,
annual sweetclover, wild beet (Bera maritima) and junglerice. Visual estimates of curly dock
control were made on October 28 and November 2, 1993 and April 18, 1994; junglerice control on
October 28, 1993; crop phytotoxicity on October 22, October 28, and November 2, 1993; and crop
vigor on November 17, 1993. Results are shown in the Table below.

According to the visual evaluations, all herbicide treatments which began at the early stage of
growth (2 to 4 leaf} controlled curly dock very well throughout the season. Treatments at the
later stage did neot work as well, even though the applicaticn rate was higher. Junglerice
control was more variable. Sugarbeet phytotoxicity was evident, but not commerclally
unacceptable from most treatments. Three treatments which utilized the higher application
rates of NA30S, NA3OB and CQl451 were the most phytotoxic., Crop vigor appeared to be inversely
proportional to phytotoxicity ratings. (Cooperative Extension, Universiry of California,
Holtville, CA 92250 and AgrEvo Chemical Co., Phoenix, AZ 85044.)

Table. Desmedipham/phenmedipham and co~formulations of desmedipham/phenmedipham with
ethofumasate and DPX-~66037 for postemergence weed control in sugarbeet.

Weed control®

] RUMCR ECHCO Phvtotoxicity® vigor®
Treatment' Rate? Timing® 10728 11/2 4/18/94 10/28 10/22 10/28 11/2 11717
g ha™! - f o o

Des/Phen 280,370 1 95 98 99 58 2.75 1.0 1.75 8.75
Des/Phen 420,560 1L 85 a8 39 46 1.75 2.0 2.5 7.0
NA30S 280,370 1 98 9% 99 69 2.0 1.5 2.0 8.5
MA305 420,560 L 98 100 99 61 3.0 2.75 3.5 5.0
NA3O7 280,370 1 as a8 98 42 2.0 1.25  1.25 9.0
NA307 420,560 1 95 100 99 58 2.5 1.25 1.5 8.0
NR308 280,370 L 91 100 92 21 2.75  1.25  2.25 8.75
NA308 420,360 1 98 100 a9 68 2.5 2.25  3.25 5.75
CQ1451 280,370 1 93 100 99 a5 2.5 1.5 2.0 7.5
€QL451 420,560 1 91 100 99 76 2.5 2.0 3.0 6.75
Des/Phen + 187,247

ethofum 93,123 1 98 100 36 5353 2.25 1.25 2.25 8.3
Des/Phen + 280,37¢C

ethofum 140,185 1 98 100 99 58 3,25 2.5 3.0 6.5
Des/Phen 840 2 ! 91 58 il 0 0 1.0 3.0
Des/Phen + 560

ethofum 280 2 0 100 38 0 0 ¢ 2.0 8.25
Untreated control Q Q e} ¢] 4] .0 o} 9.5

? Treatment; Des/Phen ~ desmedipham + phenmedipham; NAJQ? and NA308 are co-formulations of
desmedipham, phenmedipham, and ethofumasate; CQl451 is a coformulation of
Desmedipham/Phenmedipham + ethofumasate + DPX-66037.

2 pirst value is rate for the first application, second is for the gequential application.

3 Timing: 1 = applied at the 2 to 4 leaf stage of growth on October 20, 1993, followed by a
treatment 7 days later on October 27; 2 = Applied at the 2-4 leaf stage of growth on October
27, 19%83.

¢ RUMCR - curly dock; ECHCC = junglerice.

5 Phytotoxicity, O = no injury, 10 = all plants dead.

6 vigor, 10 = most vigorous crop growth, 0 = no growth.
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Pogstemercence broadleaf bherbicide evaluation in sugarbeets. Carl E. Bell and Phil Odom. This
project was an evaluation of desmedipham/phenmedipham compared to co-~formulations of
desmedipham/phenmedipham with ethofumasate and DPX-66037 for postemergence weed control and
phytotoxicity in sugarbeets. HNA307 and NA308 are co-formulations of desmedipham/phenmedipham,
and ethofumasate; CQ1451 is a co-formulation of desmedipham/phenmedipham + ethofumasats + DPX-
656037. Research was conducted at the University of California Desert Research and Extension
Canteyr in Heltville, Ca.

Experimental design was a randomized cemplete block with four replications. Plot size was 4
beds, each 1 m wide, by 7.6 m. The crop was sown in two seedlines per bed on September 15,
1393 and irrigated with sprinklers on the same day. Initial crop germination was good, but
damping off killed many of the emerged sugarbeet seedlings in a random pattern. Herbicide
treatments were made under two gchemes; sequentially, when the crop was in the cotyledon to 2
leaf stage on September 27 and 7 days later on October 4; or once, when the crop was in the 2
to 4 leaf stage on October 8. Applications were made with a €O, pressured spraver at 140 kPa,
using B8003LP nozzleg for a gpray volume of 280 L/ha. Soil type was a clay loam. Weeds pregent
at treatment were nettleleaf goosefoot and junglerice. Data collected were visual estimates of
weed control and phytotoxicity to sugarbeet con October 4 and 11. Results are shown in the
Table below.

According to visual evaluations, all herbicide treatments which began at the early stage of
growth (cotyledon) controlled nettleleaf goosefoot very well., Treatments at the later stage
did not work as well, even though the application rate was higher. Junglerice control was more
variable, although the same efficacy pattern was apparent from the early treatments. Crop
injury wasgs evident, but not commercially unacceptable from any treatment. (Cooperative
Extension, University of California, Boltville, CA 92250 and AgrEvo Chemical Co., Phoenix, AZ
85044.)

Tabie. Desmedipham/phenmedipham and co-formulaticns of desmedipham/phenmedipham with
ethofumasate and DPX-66037 for postemergence weed control in sugarbeet.

weed control®

CHEMU control ECHCO control Phytotoxicity”
Treatment' rated Timing3 Cot, 4 Oct. 11 Cect. 4 Oct. 11 Cct. 4 Oct. 11
g ha™t e o ot e e e

Des/Phen 284,370 1 100 100 93 93 1.25 1.5
Des/Phen 420,560 1 100 100 86 38 2.0 1.5
NA305 280,370 1 100 100 88 91 1.5 1.5
NA305 420,560 1 100 100 95 99 2.5 2.5
NA3JO7 280,370 1 100 100 69 58 1.75 1.25
NA307 420,560 1 100 100 73 79 1.5 1.5
NA3CS 280,370 1 100 100 93 91 1.7% 1.25
NA3QS 420,580 1 100 100 86 a5 L.S 1.5
Coulasl 280,370 1 100 100 38 88 1.5 1.5
CR1451 420,560 1 100 100 42 95 2.0 1.75%
Des/Phen + 187,247

ethoefunasate 93,123 1 1Q0 100 &9 50 2.25 1.25
Ceg/Phen + 280,370

ethofumasate 140,185 1 100 100 58 31 2,0 2.0
NA308 216,216,216 1,2 100 100 35 88 1.5 0.75
NA308 327,327,327 1,2 100 100 38 98 2.25 1.75
Des/Phen 840 2 ¢] 76 ¢] 45 4] 1.75
Des/Phen + 560 L

ethofumasate 280 ’ 2 O 58 o] 21 8] 1.7%
Untreated control Q 0 0 0 o] 0

! Treatment; Des/Phen -~ desmedipham + phenmedipham; NA307 and NA308 are co-formulations of
deamedipham, phenmedipham, and ethofumasate; C€Ql451 is a co-formulation of
desmedipham/phenmedipham + ethofumasate + DPX-66037.

2 First value is rate for the first application, second is for the sequential application.
3 Timing: 1 = applied at the cotyledon stage of growth on September 27, 1993, followed by a
creatment 7 days later on October 4; 2 = Applied at the 2-4 leaf stage of growth on October 8,.
993.
CHEMU ~ nettleleaf goosefoot; ECHCO = Jjunglerice.

5 Phytotoxicity, 0 = no injury, 10 = all plants dead.
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Canada thistle control in spring wheat with F-8426 and clopvralid. Katheryn M. Christianson, Calvin G.
Messersmith, and Rodney G. Lym. Canada thistle is an important weed problem in North Dakota. Canada
thistle is increasing in North Dakota following wet growing conditions in both 1992 and 1993. The purpose of
this research was to evaluate F-8426 and various herbicide combinations for Canada thistle control and effect on
crop yield.

The experiment was established at Fargo in a moderately dense Canada thistle stand. Fertilizer was added
according to soil test and incorporated. 'Vance' hard red spring wheat was seeded on May 12, 1994. Herbicides
were applied when Canada thistle plants were in the 4- to 6-leaf rosette stage using a tractor-mounted sprayer
delivering 8.5 gpa at 35 psi. The plots were 10 by 30 ft, and the experiment was in a randomized complete
block design with four replications. Canada thistle control evaluations were based on a visual estimate of percent
stand reduction as compared to the control. Wheat was harvested on August 18, 19%4.

Days after treatment

Treatment Rate L5 30 60 Yield
— /A — ————— % control Ib/A

F-3426 0.031 ] 10 7 1290
F-8426 + X-77 + 28% N 0.051+0.25%+2% 0 0 0 1280
Clopyralid + 2,4-D? 0.09+0.50 76 80 72 1440
Clopyralid + 2,4-D* 0.13+0.67 89 94 93 1440
F-8426 + clopyralid + 2,4-D* 0.023+0.09+0.50 84 39 38 1460
F-8426 + clopyralid + 2,4-D* 0.0231+0.13+0.67 78 85 83 1415
F-8426 + clopyralid + 2,4-D* 0.031+0.09+0.50 76 76 69 1410
F-8426 + clopyralid + 2,4-D* 0.031+0.13+0.67 34 94 90 1420
F-8426 + 2,4-D ester : 0.023+1 73 53 38 1290
F-8426 + 2,4-D ester 0.031+1 82 73 63 1295
2,4-D ester | 73 73 75 1215
Control 0 0 0 1265
LSD (0.05) 16 23 25 191

*Commercial formulation - Curtail,

F-8426 applied alone or with an adjuvant did not control Canada thistle or increase yield compared to the
unireated control (Table). F-8426 applied with clopyralid plus 2,4-D provided similar control to clopyralid plus
2,4-D.alone. Treatments that included clopyralid plus 2,4-D averaged greater than 80% Canada thistle control,
and wheat yield increased nearly 200 Ib/A compared to the control. Canada thistle control with 2,4-D ester was
not enhanced when applied with F-8426. Treatments that included 2,4-D ester averaged 67% control, but
wheat yield was similar to the control. No crop injury was observed with any treatment. Wheat yield was
reduced compared to the long-term average for the county due to head blight. (Published with approval of the
Agric. Exp. Stn., North Dakota State Univ., Fargo 58103).
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i Robert W. Downard
and Don W. Morishita. Research plots were located near Declo, Idaho to evaluate crop tolerance
and wild oat (AVEFA) control in spring wheat (var. "Penewawa'). The crop was planted on Apri]
28. Soil type was a silt loam with a pH of 7.8, CEC 18 meq/100 g soil and 1.65% o.m. A bicycle
wheel sprayer broadcast applied the herbicides at 10 gpa. Table 1 shows additional application
data. Wild oat densities at application were 25 plants/ft® at the 2 to 4 leaf growth stage.

Plot size was 8 by 25 feet with four replications arranged in a randomized complete block
design. Visual crop injury and wild oat comtrol evaluations were taken on June 9 and July 11 and
plots were harvested on August 18.

Stight crop injury ranging from 4 to 6%, was observed at the June 9 evaluation. However. wheat
injury was not visible in any treatment on July 11 (Table 2). On June 9 wild cat control with
imazamethabenz at 0.23 1b/A plus difenzoquat SG at 0.5 1b/A with either noniomic surfactant or
Sun-1t 11 controlled wild cat better than either difenzoquat formulation. This difference in
control also was seen on July 11. These two treatments were also the highest yielding. The
difenzoquat SG forumulation, alone or in combination with broadleaf herbicides. had lower wild
oat control than the liguid concentrate difenzoquat or diclofop. This may partly be due to the
excessive agitation required to get the granules into solution, Wild cat control with diclofop
was poor due to a short rain storm shortly after application. (Department of Plant, Seil. and
Entomological Sciences. University of Idaho, Twin Falls, Idaho 83301).

Jable 1. Application data.

Application date 5/16 5/25
Application timing 1-3 leaf 3-5 leaf
Air temperature (F) 56 74
Soil temperature (F) 52 60
Relative humidity (X) 78 43
Wind velocity (mph) 0 3

Table 2. Crop injury. wild oat control, and wheat yield near Declo. Idaho.!

Apptic. Crop. injury AVEEA contral Grain
Treatment Rate timing 6/9 7711 6/9 7/11 yield
WA e Zannoommmnenne bu/A
Check 4] 0 0 0 36
Difenzoquat .0 3-5 1f 6 0 43 &0 47
leenzoquat SG + 1.0+ 3-51f 4 0 13 5 34
NIS? )
D1fenzoquat SG + 1.0 + 3-5 1f g a 18 16 34
Sun-it 11°
Imazamethabenz+ 0.23+ 3-51f 0 ¢ 68 86 51
difenzoquat SG + 0.5+
NIS
Imazamethabenz + .23+ 35 1f 0 i 64 84 48
difenzoquat SG + 0.5+ .
Sun-it I
Difenzoguat SG + 1.0+ 3-51f 0 0 8 6 33
thif & trib® + 0.25 +
MCPA-Ester + 0.25 +
NIS
Diclofop 1.0 1-3 1f 1 0 44 66 50
LSD (0.05) 3 NS 20 14 9

‘AVEFA is the Bayer code for wild cat.

®NIS = nonionic surfactant added at 0.5% v/v.
3Sun it II added at 1 g/A.

*thif & trib = thifensulfuron and tribenuron.
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Robert W. Downard and
Don W. Morishita. This study evaluated the effect growth regulator and benzo nitrile herbicides
had on wild oat control when tank mixed with diclofop and thifensulfuron. Plots were 8 by 25
feet with four replications arranged in a randomized complete block design. Soil type was a
silt Toam with a pH of 7.8. CEC of 16 meq/100 g soil. and 1.65% o.m. A bicycle wheel sprayer
broadcast applied the herbicides at 10 gpa. Table | shows add1t1onal application information.
Wild oat density at the time of application was 23 plants/ft®. They were at the 1- to 3-leaf
growth stage. Visual weed control and crop injury evaluations were taken on June 9 and July 11
and the crop was harvested on August 18 with a small-plot combine.

No treatment injured the wheat more than 3% (Table 2). All treatments had poor to fair (30 to
71%) wild oat control. This was partly due to a rain storm one-half hour after application.
Wild oat control on the June 9 evaluation was reduced with diclofop at 1.0 1b/A plus
thifensulfuron at 0.0188 1b/A and dicamba at 0.058 1b/A compared to most other treatments. The
Tower rate of this combination also reduced wild oat control. The reduction in wild oat control
was a result of adding dicamba to the tank mixture. A1l diclofop plus thifensulfuron and MCPA
tank mixtures. except for diclofop plus thifensulfuron at 0.0187 1b/A and MCPA at 0.0818 1b/A.
increased wild oat control on June 9. On the second evaluation only two tank mixtures of
diclofop plus thifensulfuron and MCPA increased wild oat control. Diclofop plus thifensulfuron
at 0.0156 1b/A and bromoxynil at 0.27 1b/A also increase wild oat control on July 11. All
treatments except diclofop at 1.0 1b/A plus thifensulfuron at 0.0188 1b/A and dicamba at 0.058
1b/A had yields higher than the check. Dicamba at 0.058 1b/A plus thifensulfuron at 0.0156 1b/A
reduced wild oat control enough to lower grain yields when compared to diclofop alone or in
combination with thifensulfuron. All other treatments did not substantially reduce or increase
yields when compared to diclofop alone. The tank mixtures of diciofop plus thifensulfuron and
MCPA or diclofop plus bromoxynil did not have a negative effect on wild oat control.

(Department of Plant, Soil, and Entomological Sciences. University of Idaho. Twin Falls, Idaho
83301).

Table 1. Application information.

Application date 5/16
Air temperature (F) 56
Soil temperature (F) 52
Relative humidity (%) 78
Wind velocity (mph) 0

Iable 2. Crop injury, wild oat control. and wheat yield near Declo. Idaho.

Crop injury k Grain
Treatment Rate 6/9 7/11 6/9 7/11 yield
/A eeeeesemeeeeaaaes  JRRR S E bu/A
Check 0 0 0 0 32
Diclofop 1.0 0 0 56 69 49
Diclofop + 1.0 + 0 0 50 61 45
thifensul furon 0.0156
Diclofop + 1.0 + 3 0 58 - 65 46
thifensul furon + 0.0156 +
MCPA DF 0.0343
Diclofop + 1.0 + 0 0 66 70 49
thifensul furon + 0.0156 +
MCPA DF 0.0681
Diclofap + 1.0 + 0 0 66 n 50
thifensul furon + 0.0187 +
MCPA OF 0.0412
Diclofop + 1.0 + 0 0 55 66 45
thifensul furon + 0.0187 +
MCPA DF 0.0818
Diclofop + 1.0 + 0 0 39 59 43
thifensul furon + 0.0156 +
dicamba 0.0493
Diclofop + 1.0 + 0 0 30 55 39
thifensul furon + 0.0188 +
dicamba 0.058
Diclofop + 1.0 + 0 0 55 68 4
thifensul furon + 0.0071 «
bromoxynil gel 0.125
Diclofop + 1.0 + 0 0 53 74 45
thifensul furon + 0.0156 +
bromoxynil gel 0.27 .
LSD (0.05) 1 NS 18 NS 8

'AVEFA 1s Bayer code for wild oat.
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Weed control in winter wheat with bentazon, Terry L. Neider and Donald C. Thill. A study was established in Nez
Perce county, ID to evaluate the efficacy of bentazon for weed control in winter wheat. Triallate was applied at 1.25
Ib/A and incorporated with a tillage operation prior to seeding winter wheat {var. Stevens) on October 20, 1993. The
soil was a silt loam (34% sand, 56% silt, 10% clay, pH 5.4, and 5.7% 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 on April 4, 1994 with a CO; pressurized backpack sprayer delivering 10 gpa at 40 psi to 4 leaf
wheat with 2 tillers and 1 to 2 inch weeds. Environmental conditions were as follows: air temp. 60 F; relative humidity
63%; wind calm; sky mostly clear; and soil surface temp. 65 F, 2 inch 58 F, and 4 inch 50 F. Winter wheat injury, and
field pennycress (THLAR), mayweed chamomile (ANTCO) and volunteer pea (PISSA) control were evaluated visually
April 21 and May 22, 1994, Winter wheat was harvested with a small plot combine on July 22, 1994

All herbicide treatments controlled mayweed chamomile 99 to 100%. Bentazon applied at 1.0 Ib/A with crop oil
concentrate and bentazon plus bromoxynil combinations controlled field pennycress 98 to 100% by May 22, 1994, whils
bentazon applied at 0.5 or 0.75 Ib/A alone or in combination with crop oil concentrate controlled field pennycress 83 to
96%. Bentazon alone had little effect on volunteer pea, but bentazon plus bromoxynil combinations controlled voluntee
pea 80 to 100%. Wheat was injured 5% or less on April 21, 1994 and wheat grain yields from bentazon plus bromoxyn
treated plots tended to be the lowest. (Plant Science Division, University of [daho, Moscow, ID 83 844-2339)

Table. Winter wheat response and weed control with bentazon treatments, Nez Perce county, ID.

Wheat Weed Control
Injury Grain THLAR ANTCO PISSA
Treatment® Rate 4721/94 512294 yield 4/21/94  5/22/94 4121494 §422/94 4121794 5/22/94
/A % /A %
Bentazon 0.5 0 0 79 50 83 100 100 8 0
Bentazon 0.75 0 0 T 86 94 100 100 3 4]
Bentazon 1.0 V] o 80 89 96 98 100 § 3
Bentazon + coc 0.5 [+] 0 77 65 89 100 99 8 4]
Bentazon + coc 0.75 1 o 80 80 91 100 100 15 4]
Bentazon + coc 1.0 1 G 82 96 99 100 100 10 o
Bentazon + 0.5 4 0 i 98 98 100 100 84 80
bromoxynil 0.19
Bentazon + 0.75 1 0 77 94 100 100 100 93 95
bromoxynil 0.19
Bentazon + 1.0 5 0 % 100 100 100 100 93 100
" bromoxynil 019 :
Bentazon + 0.5 3 0 il 99 100 100 100 95 100
bromoxynil 0.25
Bentazon + 0.7% 4 4] 79 97 100 100 100 71 100
bromoxyail 0.25
Bentazon + 1.0 5 0 79 100 100 100 100 93 100
bromoxynil 0.25
Thifen/trnben + 0.015 5 0 82 96 100 100 100 96 100
bromoxynil 0.25
Untreated check - - 16 - -~ . - - -
LSD (0.05) NS NS NS 14.5 43 NS NS 20.3 10,3
planty/i? 6 2 4

'Crop oil concentrate (coc) was applied at 2.5% viv, Thifentriben was applied as 2 commercial formulation of thifensulfuron/tribenuron with an 0%
nomonic surfactant applied at 0.25% viv.



Broadleaf weed control in winter-wheat with bromoxynil combinations. Terry L. Neider and Donald C. Thill. A study
was established in Whitman county, WA to evaluate broadleaf weed control in winter wheat with different bromoxynil
combinations. Triallate was applied at 1.25 Ib/A and incorporated with a tillage operation prior to seeding winter whea
(var. Madsen) on October 14, 1993. The soil was a silt loam (20% sand, 70% silt, 10% clay, pH 6.1 and 3.9% organic
matter). The experimental design was a randomized complete block with four replications and individual plots were 8 |
30 ft. Herbicides were applied April 16, 1994 with a CO, pressurized backpack sprayer delivering 10 gpa at 40 psi to
5 leaf wheat with 3 tillers and 1 inch weeds. Environmental conditions were as follows: air temp. 86 F; relative humidil
50%; wind calm; partly cloudy sky; and soil surface temperature 88 F, 2 inch 56 F, and 4 inch 54 F. Field pennycress,
(THLAR), shepherd’s purse (CAPBP), and henbit (LAMAM) control, and wheat injury were evaluated visually on Ma:
3 and June 2, 1994. Winter wheat was harvested with a small plot combine on August 8, 1994.

Bromoxynil plus metribuzin wheat injury (8% chlorosis) was visable May 3, but the injury was not visible by June 2,
1994. All herbicide treatments controlled field pennycress 100% by June 2, 1994. Bromoxynil/MCPA plus metribuzin
and thifensulfuron/tribenuron treatments effectively controlled shepherd’s purse and henbit. Shepherd’s purse and hent
control was less with bromoxynil applied alone than all other treatments. Wheat yields were variable and yields from
herbicide treated plots were not different from the untreated check. (Plant Science Division, University of [daho,

Moscow, ID 83844-2339) v
Table. Winter wheat response and weed control with herbicide treatments, Whitman county, WA,
Wheat Weed control
Injury Grain THLAR CAPBP LAMAM
Treatment' Rate 5/3/94  6/2/94 yield 51394 6/2/94 5/3/94  6/294 5/3/94  6/2/94
/A % bu/A Y

Bromoxynil 0.375 0 0 112 98 100 87 80 74 S

Bromoxynil/MCPA 0.75 0 0 103 99 100 94 91 76 83

Thifen/triben 0.016 0 0 109 95 100 86 98 84 90

Bromoxynil + 0,187 0 0 106 98 100 94 100 79 91
thifen/triben 0.016

Bromoxynil + 0.25 0 0 101 100 100 98 98 85 89
thifen/triben 0.016

Bromoxynil/MCPA + 0.375 0 0 11 100 100 95 100 85 94
thifer/triben 0.016

Bromoxynil/MCPA + 0.5 0 0 106 100 100 97 100 83 91
thifen/Triben 0.016

MCPA ester + 023 0 0 98 97 100 93 100 88 93
thifen/Triben _ 0016

Bromoxyni/MCPA 0.25 B 1 112 100 100 100 95 9 95
metribuzin 0.14

Untreated check —— - - 103 - - - - - -

LSD (0.05) 14 NS NS NS NS 74 84 10.7 6.8
plants/ft 4 6 4

'Bromoxynil/MCPA was applied as a commercial formulation, Thifen/triben was applied as a commercial formulation of thifensulfuron/tribenuron
with an 80% nonionic surfactant applied at 0.25% viv.
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Safening of winter wheat to chloroacetamide herbicides with a herbicide antidate. 8i11 D.
Brewster, Wiliiam S. Donaldson, and Carol A. Mallory-Smith, Chioroacetamide herbicides
control many grass weed species, but can cause toc much injury to wheat when applied as a
preemergence treatment. Two trials were conducted at the Hyslop Agronomy Farm near Corvallis,
OR to evaluate the safening effect of fluxofenim seed treatment on wheat treated preemergence
with three chloroacetamides. The first trial was seeded on October 12, 1993, and the second
an November 8. The second trial was seeded late to insure cool, wet seil conditions to obtain
maximum injury from the herbicides. The trial design was a split block with three
replications and 8 by 45 ft plots. Fluxofenim-treated and non-treated wheat seeds were
planted in strips across each replication. A single-wheel, compressed-air sprayer was used to
deliver a broadcast spray of 20 gpa at 15 psi. The soil was a Woodburn silt loam with a pH of
5.3%, an organic matter content of 2.5, and a CEC of 20. The main weeds that infasted the
trial sites--annual bluegrass, shepherdspurse, and common chickweed--were largely controlled
by all of the herbicide treatments, but were dense enough to reduce yields in the untreated
check in the October-seeded trial.

¥isual injury ratings were higher in the later-seeded trial regardiess of whether or not the
antidote was used (Table 1). Wheat grown from antidote-treated seed was injured less than
wheat grown from untreated seed with all herbicide treatments in both trials. The greatest
benefit in grain yield from the seed treatment sccurred at the higher rates in the later
seeding {Table 2). Wheat yield in plots treated with metclachlor at 4 1b/A was over lOO}bu/A
higher with antidote than without in the November 8 seeding. (Dept. of Crop and Soil Science,
Oregon State Univ., Corvallis, OR §7331-3002.)

Table 1. Visual evaluations of wheat injury from chlorcacetamide herbicides applied
preemergence to seed treated with the antidote fluxofenim, Corvailis, OR, 1993-94.

dheat injur

Jetober 12 sesding' November 8§ seeding’

Treatment Rate Antidote® No antidate Antidote’ No antidote

18/8 ceesemeaseee e [] mrmwmemmsancm o e
acetochlor® 0.25 3 7 10 18
acetochior .5 12 25 20 50
acetachlor 1 20 40 27 g2
acetochlor z 32 57 65 98
dimethenamid G,375 17 25 10 25
dimethenamid 0.75 25 43 18 43
dimethenamid 1.5 40 57 43 83
dimethenamid 3 &7 82 60 95
metolachlor 0.5 7 20 0 16
metolachlaor 1 10 23 13 42
metalachlor z 27 50 15 83
metolachlor 4 47 73 38 95
check g a 0 [ i

Evaluated February 8, 1394

Evaluated February 28, 1994

Wheat seed treated with fluxofenim at 0.03% w/w
Acetochlor formulated with dichlormid

Table 2. Grain yield from two seedings of wheat, with and without seed treatmen

Table 2 1 . rent with th
herbicide antidote fluxofenim, following appiications of chlorvacetamide herbicides ¢
Corvallis, OR, 1993-94. '

Wheat grain yield

Octoter 12 planting November 8 planting
Traatment Rate Antidote® No antidote Antidote® Ne antidote
TB/A e [B) =mmmmmee v
acetochlor® .25 148 153 152
acetochlor 0.5 152 182 153 gg
acetochlor 1 149 148 143 73
acetochlor 2 148 148 127 37
dimethenamid 6,378 149 148 145
dimethenamid 0.75 148 142 141 i%g
dimethenamid 1.5 134 122 131 73
dimethenamid 3 106 69 g1 13
metoiachior 0.5 146 153 182 147
metolachlor 1 151 149 138 121
metolachlor 2 144 <134 144 83
metolachlor 4 139 113 128 22
check Q 112 127 139 141
L5Dg usy fOr seed treatment for 13 20
same or different herbicide
treatment :

; wheat harvested July 17, 1994
Wheat seed treated with fluxofenim at 0.03% w/w
Acetochlor formulated with dichlormid
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Comparison of dicamba formulations applied in combination with sulfonylurea herbicides in winter wheat. Terry L.
Neider and Donald C. Thill. Studies were established in Benewah and Latah county, ID to evaluate different dicamba
formulations applied in combination with sulfonylurea herbicides. Triallate was applied at 1.25 Ib/A and incorporated
with a tillage operation prior to seeding winter wheat on October 12 at site one and October 14, 1993 at site two. The
experimental design was a randomized complete block with four replications and individual plots were 8 by 30 ft at both
locations. Herbicide treatments were applied postemergence with a CO; pressurized backpack sprayer delivering 10 gpa
at 40 psi (Table 1). Wheat injury was evaluated visually two and five weeks after treatment, and weed control was
evaluated visually five weeks after treatment at both locations. The dominant weeds species at site one were field
pennycress (THLAR), mayweed chamomile (ANTCO), volunteer lentils (LENCU), and henbit (LAMAM); and field
pennycress, henbit, and common lambsquarters (CHEAL) at site two. Winter wheat was harvested with a small plot
combine on August 5 at site one and August 11, 1994 at site two.

Table 1. Application and soil data.

Site one Site two

County Benewzh Latah
Crop stage 5 leaff2 tiller 4 leaff3 tiller

Variety Madsen Stevens
Weed stage 1to2inch 1 to 2 inch
Adr temp. (F) 66 64
Relative humidity (%) 45 58
wind (mph/direction) 3w IMNW
Sky mostly clear panly cloudy
Soil surface temp. (F) 63 72

2 inch 62 66

4 inch 58 58
Soil texture silt loam silt loam

Sand (%) 26 29

Silt (%) 62 59

Clay (%) 12 12
Organic matter (%) 3.2 44
pH 49 5.3

Winter wheat was injured (chlorosis) 6% or less two weeks after treatment and the injury was not visible five weeks
after treatment. All herbicide treatments controlled common lambsquarters and field penneycress 95 to 100%.
SAN-854H treatments were comparable to dicamba treatments. Yields from herbicide treated plots ranged from 76 to
82 bw/A and were not different from the untreated check. (Plant Science Division, University of Idaho, Moscow, ID
83844-2339)

Table 2. Winter wheat response and weed control with herbicide treatments, Benewah and Latah county, [D.

Wheat?
Injury Injury Grain Weed Control®
Treatment’ Rate 2WAT 5 WAT __yield THLAR LAMAM ANTCO LENCU CHEAL
e R bu/A Y%

Dicamba + 2,4-D 0.125 +0.356 4 ] 76 99 85 90 100 99
Dicamba + MCPA 0.125 +0.375 2 0 81 100 24 91 98 98
SAN-854H + 2,4-D 0.125 +0.356 4 0 80 100 90 98 99 100
SAN-854H + MCPA 0.125 +0.375 3 0 80 100 90 100 100 98
Thifen/triben 0.0078 1 0 78 99 94 98 94 100
Thifen/tnben 0.0156 l 0 79 100 93 100 93 95
Tribenuron 0.006 0 0 82 99 95 98 94 95
Trbenuron 0.012 ;0 0 81 100 94 96 93 99
Dicamba + thifen/triben 0,125+ 0.0078 3 0 77 100 92 94 95 99
Dicamba + thifen/triben 0.125 +0.0156 2 0 80 99 95 100 100 100
Dicamba + tribenuron 0.125 + 0,006 3 0 80 98 94 95 96 99
Dicamba + tribenuron 0.125+0.012 4 0 78 100 96 100 100 100
SAN-B54H + thifen/triben 0.125 +0.0078 4 0 78 99 94 98 100 99
SAN-854H + thifen/triben 0.125+0.0156 6 0 77 100 34 99 99 100
SAN-854H + tobenuron 0.125 + 0.006 3 0 77 100 92 96 98 100
SAN-854H + tribenuron 0.125+0.012 4 0 77 100 96 99 99 100
Thifen/tnben + bromoxynil 0.0156 +0.25 0 0 79 100 96 100 99 99
Untreated check ' -~ - 72 - == - -- --
LSD (0.05) 3.2 NS NS NS 5.6 5T 5.1 27
plants/ft 4 6 6 4 12

‘Dicamba is the SGF formulation; MCPA and 2,4-D are amine formulations; Thifen/triben was applied as a commercial formulation of
thifensulfuron/tribenuron; Thifen/triben and tribenuron were applied with an 80% nonionic surfactant applied at 0.25% v/v.

'Winter wheat, field pennycress, and henbit evaluations were combined over locations, mayweed chamomile and volunteer lentils were present only
at site one, and common lambsquarters was present only at site two.
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Weed control in winter wheat with F8426. Terry L. Neider and Donald C. Thill. A study was established in Benewah
county, ID to evaluate the efficacy of F8426 for weed control in winter wheat. Triallate was applied at 1.25 Ib/A and
incorporated with a tillage operation prior to seeding winter wheat (var. Madsen) on October 12, 1993. The soil was a
silt loam (26% sand, 62% silt, 12% clay, pH 4.9 and 3.2% organic matter). Plots were 8 by 30 ft with four replications
arranged in a randomized complete block design. Herbicide treatments were applied postemergence on April 29, 1994
with a CO; pressurized backpack sprayer delivering 10 gpa at 40 psi (air temp. 66F, relative humidity 45%, wind W at 4
mph, sky mostly clear, and soil surface temp. 68 F, 2 inch 62 F and 4 inch 58 F) to 5 leaf wheat with 2 tillers and 1 to 2
inch weeds. Wheat injury was evaluated May 6, May 17 and June 3, weed control was evaluated May 17 and June 30,
and wheat was harvested August 5, 1994. Field pennycress (THLAR), mayweed chamomile (ANTCO), henbit
(LAMAM) and volunteer lentils (LENCU) infestations were moderate and uniform throughout the experimental site.

F8426 applied with any of the 2,4-D, X-77, or bromoxynil combinations injured wheat 21 to 33% (chlorotic and
necrotic tissue) by the early evaluation on May 5, 1994. However, this injury was not visible when wheat injury was
evaluated on the June 6, 1994. The addition of nitrogen with any of the F8426 treatments did not affect the level of
wheat injury or weed control. F8426 applied with any of the 2,4-D, X-77, or bromoxynil combinations controlled field
pennycress, henbit, and volunteer lentils 90 to 100% by June 3, 1994, and mayweed chamomile control was variable (43
to 93%). Wheat grain yields from all herbicide treated plots were not different from the untreated check and ranged
from 71 to 81 bw/A. (Plant Science Division, University of Idaho, Moscow, ID 83844-2339)

Table. Winter wheat response and weed control with F8426 treatments, Benewah county, ID.

Winter Wheat Weed control
Injury THLAR ANTCO LAMAM LENCU
Treatment' Rate 5/6/94 S5/17/94 &/3/94  Yield 5/17/94 6/3/94 S/17/94 6/3/94 S/17/94 6/3/94 5117194 6/3/94
Ib/a Y% buw/A %
F8426 0.031 6 5 0 81 98 100 50 45 70 78 90 75
F8426 +N 0.031 1 b 0 79 94 100 33 48 53 83 81 3]
F8426 + X-77 0.031 23 11 0 75 99 100 45 43 79 o0 91 %0
F8426 + N + X-77 0.031 25 9 0 76 99 100 25 28 68 75 20 70
F8426 + 0.031 21 10 0 81 100 100 65 73 84 91 95 95
2,4-D 0.238
FB426 + 0.031 23 9 0 75 99 100 65 86 84 94 .95 94
24-D+N 0.238
F8426 + 0.031 30 13 0 78 98 100 81 85 90 93 98 98
2,4-D+X-77 0.238 ]
F8426 + 0.031 29 9 0 73 99 100 83 91 % 98 99 100
2,4-D+ N+ X-77 0.238
2,4-D+ X-77T+N 0.238 1 3 0 79 8O 98 30 56 20 58 68 91
FB426 + © 0.031 33 9 0 71 100 100 84 93 96 100 99 98
bromoxynil + X-77 025
Thifen/Triben + 0.016 0 0 0 78 88 99 73 98 73 91 75 93
bromoxynil + X-77 0.25
Untreated check — -- - - 76 - - - - - - - -
LSD (0.05) 53 31 NS 7.2 3.0 2.4 241 30.7 19.4 158 13.7 18.1
planty/f’ 4 6 4 4

TX-77 a nonionic surfactant applied at 0.25 % v/v, N a 28% aqueous nitrogen fertilizer applicd at 2% v/v, 2,4-D was an ester formulation, and Thifen/triben
was a package mix of thifensulfuron + tribenuron.
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Bigeconomic evaluation of weed control in winter wheat. Terry L. Neider and Donald C. Thill. Studies were
established at separate locations in Latah county, ID to evaluate the economics of weed control in winter wheat. Winte
wheat (variety Cashup) was seeded on October 5 at site one and variety ‘Stevens’ on October 14, 1993 at site two. Th
experimental design was a randomized complete block with four replications and each block was 90 by 150 ft. Weed
densities were determined prior to applying herbicide treatments on April 27 at site one and April 3, 1994 at site two.
Thifensulfuron/tribenuron plus diclofop was applied at 0.019 plus 1.0 Ib/A to one third of each block, a reduced rate
(70% of the above treatment) was applied to the second one third, and the last one third was left untreated. All
treatments were applied with a motorized sprayer traveling 3 mph and delivering 10 gpa at 40 psi (Table 1). Wheat
injury and weed control were evaluated visually May 22 at site one and May 28, 1994 at site two. Winter wheat was
harvested from a single strip out of the center of each plot with a small plot combine on August 4 at site one and Augu:
11, 1994 at site two.

Table 1. Application and soil data.

Site one Site two

Crop stage 5 leaf/3 tiller 4 leaf/2 tiller
Weed stage 1 to 3 inch 1to 2 inch
Air temp. (F) 70 56
Relative humidity (%) 50 72
wind (mph/direction) S/NE 2/N
Sky mostly clear mostly clear
Soil surface temp. (F) 68 54

2 inch 58 52

4 inch 58 52
Soil texture silt loam silt loam

Sand (%) 34 26

Silt (%) 60 64

Clay (%) 6 10
Organic matter (%) 5.4 44
pH 5.3 5.8

Winter wheat was not injured by either of the herbicide treatments at both locations. Weed control at site one was not
different between herbicide treatments (Table 2). There were initially 0.1 wild oat plants/ft’ at site one, but the wild oat
plants were suppressed by the wheat and control was not evaluated. There was no difference in grain yield and net
return at site one. Furthermore, the diclofop was not needed at site one and net return would have been $326.54 and
$321.64 for the 0.019 and 0.013 Ib/A thifensulfuron/tribenuron treatments, respectively, if diclofop had not been applie
Both herbicide treatments equally controlled field pennycress and wild oat at site two (Table 3). Common lambsquarte:
and henbit control with the 70% rate was less than the full rate. Grain yield was not different between treatments and
the untreated check return was $20.70/A more, on the average, than the treated plots. (Plant Science Division,
University of Idaho, Moscow, ID 83844-2339)
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Table 2. Winter wheat response, weed control, and dollars returned with herbicide treatments at site one.
Weed control

‘Wheat Field Prickly Mayweed
Treatment' Rate Yield Return®  pennycress lettuce chamomile  Henbit
Ib/A bu/A A %
Thifen/triben + 0.019 104 304.50 a5 89 91 9
diclofop 1.0
Thifen/triben + 0.013 102 306.21 91 88 85 85
diclofop 07
Untreated check —— 101 326.03 - - - ~~
Prob. > F 0.75 0.23 0.21 0.64 0.19 0.22
plants/ft® 1.2 0.3 1.4 02

'Thifen/triben was applied as a commercial formulation of thifensulfuron/tribenuron with an 80% nonicnic
surfactant applied at 0.25% v/v.

*Return was determined for each treatment based on local 5 year average wheat price (§3.22/bu) minus herbicide
treatment cost, which included local costs for application at $4.50/A, Thifen/triben at $190.20/b ai, diclofop at
$22.04/1b ai and surfactant at $18.64/gal.

Table 3. Winter wheat response, weed control, and dollars returned with herbicide treatments at site two.

Weed control
Wheat Field Common Wild
Treatment' Rate Yield Return®  pennycress lambsquarters  Henbit oat
b/A bu/A 3/A %
Thifen/triben + 0,019 97 282.77 94 94 84 100
diclofop 1.0
Thifen/triben + 0.013 97 28939 83 84 71 93
diclofop 0.7
Untreated check mn 95 306,79 - : . — .
Prob. > F 0.49 0.01 0.04 0.09 0.03 0.18
LSD (0.05) e 13.6 - - —— ——
plants/ft? 1.9 1.9 55 2.2

“Thifen/triben was applied as a commercial formulation of thifensulfuron/tribenuron with an 80% nonionic
surfactant applied at 0.25% v/v.

*Return was determined for each treatment based on local § year average wheat price (§3.22/bu) minus herbicide
treatment cost, which included local costs for application at $4.50/A, Thifen/triben at $190.20/1b ai, diclofop at
$22.04/1b ai and surfactant at $18.64/gal.
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Italian ryegrass control in winter wheat with pre- and post- emergence herbicides. Traci A. Brammer, Carol A.
Mallory-Smith and Donald C. Thill. A study was established near Potlatch, Idaho in the fall of 1993 to evaluate

herbicide treatments to control diclofop resistant Italian ryegrass (LOLMU) in winter wheat. Plots were 8 by 30 f
arranged in a randomized complete block with four replications. Herbicides were applied with a CO, pressurized
backpack sprayer calibrated to deliver 20 gpa at 41 psi for preemergence treatments and 10 gpa at 38 psi for
postemergence treatiments. Preemergence treatments were applied October 25, 1993 (Table 1). Triallate was
incorporated twice (in perpendicular directions) with a harrow immediately after application to a depth of 1 in..
Postemergence treatments were applied to 2 to 5 leaf wheat and 2 to 3 leaf Italian ryegrass on May 16, 1994. Ttalias
ryegrass control was evaluated visually on June 7, 1994. Wheat was not harvested to prevent spread of possible
herbicide-resistant Italian ryegrass.

Table 1. Application data and soil analysis.

Application date October 25 QOctober 25 May 16
Application timing" POPI PRE POST
Wheat growth stage - - 2-51If
LOLMU growth stage - - 231f
Air temperature (F) 50 50 54
Relative humidity (%) 65 65 69
Wind speed (mph, direction) 1-3,SE 1-3,SE 3-7W
Soil temperature at 2 in (F) 42 42 60

pH 5.6

OM (%) 3.0

CEC (meg/100g soil) 15.7

Texture silt loam

"POPI = post plant incorporated; PRE = preemergence; POST = postemergence.

Italian ryegrass control was 95% or better with triasulfuron or chlorsulfuron applied preemergence and 87% with
the post plant incorporated treatment of diclofop (Table 2). Diclofop applied postemergence and triallate plus
metribuzin treatments controlled Italian ryegrass 41% or less. (Idaho Agricultural Experiment Station, University of
Idaho, Moscow, Idaho 83844-2339)

Table 2. Effects of pre- and post-emergence herbicides on Italian ryegrass in winter wheat.

Application
Treatment Rate Timing LOLMU
Ib/A % control
Untreated check - - -
Tnallate + 1.25 POPI
metribuzin 0.14 POST 41
Diclofop 1.00 POPI 87
Trasulfuron 0.027 PRE 98
Chlorsulfuron 0.027 PRE 95
Diclofop 1.00 POST 34
LSD(0.05) 15
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Italian rvegrass control with early postemergence applications of acetochlor, EPTC, and
tr}aTlate in winter wheat. Bill D. Brewster, William S. Donaldsen, and Carol A. Mallory-
Smith. Mechanical incorporation of herbicides is not feasible on certain highly erodible
soils in Western Oregon. Because Western Oregon is in a winter rainfall zone, delaying
herbicide application would increase the probability of rainfall soon after application, but
would also increase the probability of weeds emerging prior to application. To test the

~ efficacy of this delayed timing, a trial was conducted at the Hyslop Agronomy Farm near
Corvallis, OR. Italian ryegrass seed was broadcast over the trial site prior to seeding the
wheat; the ryegrass stand density that developed was 52 plants per sq ft. The trial design
was a randomized complete block with three replications and 8 by 22 ft plots. The soil was a
Woodburn silt loam with an organic matter content of 2.5%, a pH of 5.3, and a CEC of 20. The
soil was moist when the herbicides were applied, but the only precipitation in the 10 days
following application occurred 4 days later and totalled 0.04 inch. Herbicide treatments were
applied with a single-wheel, compressed-air sprayer that delivered 20 gpa at 15 psi in a
broadcast spray. When herbicides were applied on October 20, eight days after the wheat was
seeded, both the wheat and the ryegrass had begun to emerge, and the first leaf of each
species was up to 1 in tall.

A1l herbicide treatments affected the ryegrass (Table}. EPTC, the most volatile of the three
herbicides, was the least effective, while acetachlor provided 100% ryegrass control. The
addition of a nonionic surfactant improved ryegrass control with triallate and EPTC, and
resulted in higher wheat yields compared to the two herbicides applied without surfactant,
Acetochlor caused minor stunting of the wheat, but increased grain yield by over 130 bu/A.
{Dept. of Crop and Soil Science, Oregon State Univ,, Corvallis, OR 87331-3002.)

Table. Visual evaluation of wheat injury and Italian ryegrass contrel and wheat yield
following early postemergence applications of herbicides, with and without surfactant,
Corvallis, OR, 1993-34,

Visual evaluations’

Italian ryegrass

Treatment? Rate Wheat injury control Wheat yield®
{(1b/A) e (%) =wmmmmmmmeeanan {bu/A)
triallate 1.8 0 77 35
triallate + nis 1.5 0 87 62
EPTC 2.0 ¢ 43 23
EPTC + nis 2.0 0 83 32
acetochlor 1.0 10 100 147
acetochlor + nis 1.0 10 100 145
check 0 0 g - il
LS0,q. 059 10

; February 8, 1934 ; .
s Applied October 20, 1993; nis = nonionic surfactant; acetechlor formulated with dichlormid.
July 21, 1984
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Jointed goatgrass in winter wheat. T. M. Price and J. 0. Evans. Jointed goatgrass has become
an especially troublesome weed in winter wheat. The current herbicides do not selectively
control jointed goatgrass in winter wheat because the two plants are genetically similar. The
objective of this study was to investigate the integration of common tillage regimes and
herbicides for jointed goatgrass management. The experiment was initiated in the fall prior to
a summer fallow season. Three common tillage regimes were evaluated; no-till, conservation
tillage. and conventional tillage. Two herbicides were evaluated for jointed goatgrass
control. Clomazone was applied in the fall as a preemergence herbicide. A 2.4-D plus
glyphosate combination was applied in the spring as a postemergence herbicide at the three to
five leaf stage of jointed goatgrass. Control plots were not treated with herbicide and
followed a no-till regime. The experiment was set up as a split-split plot design with tillage
in strips and herbicide treatments in strips across the tillage treatments. This design
allowed for common tillage equipment to be pulled through the plots at normal speeds.

Winter wheat was planted in the fall after the fallow season. No jointed goatgrass control
strategies were implemented during the crop season. Wheat was harvested with an 8 foot wide
plot combine. The combine was designed to determine harvest weights and distribute a sample
for analysis from each plot. The percent of wheat and jointed goatgrass seed in the harvest
bags was measured. Wheat yields and percentages were statistically analyzed. Wheat yields
were five times higher in the conventional plots than in either no-till or conservation tillage
plots. The samples consisted of approximately 5 to 10 percent jointed goatgrass in the
conventional tillage. 55 to 75 percent jointed goatgrass in the conservation tillage, and 50 to
60 percent in the no-till regime. Conventional tillage treatments, which included three
rodweedings at 3 week intervals during the summer fallow. provided the greatest control of
jointed goatgrass. No statistical difference was found among herbicide treatments.

Table. Percent jointed goatgrass in winter wheat harvest and wheat yields following three tillage regimes.

Tillage Cle* Gly*+2.4-D Control Wheat
Regime 0.5 1b/A 40 oz/A Yield
------------------- [ ZE—————— we---DU/A-n=--
No-till
Non-tilled 52.86 49 .89 53.23 5.58

Conservation tillage
Chisel plow (F) Skewtreader (Sp®) 60.36 58.41 60.24 6.29
Subsoiler (F) Skewtreader (Sp) 71.36 73.70 73.73 6.92

Conventional tillage

Chisel plow (F) Rodweeder® (Su®) 8.54 8.03 12.27 30.32

Chisel plow (Sp) Rodweeder (Su) 8.54 5.58 5.96 34.69

Subsoiler (F) Rodweeder (Su) 9.57 7.00 5.40 30.52
LSO@Q.0S eeeeeeeeeeeenees 11 Jl-ssssssmnnrns _ sedis 6.86-----

‘Clo=Clomazone. Gly=Glyphosate.
°F=Fall, Sp=Spring. Su=Summer 1993.
‘Three summer rodweedings.
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; ' ici icat ings. T.J. D'Amato and P. Westra. A study was
esmbhs.hed near Akron Colorado to assess rhe effcct of broadleaf herbicide treatments applied at 3 timings, to
five winter wheat varieties commonly grown in dryland areas of eastern Colorado. Five wheat varieties; TAM
107, TAM 200, Lamar, Yuma, and Scout 66 were planted in blocks 80 feet wide and 100 feet long per variety
per replication. Herbicide treatments were applied over plots 6.7 feet wide and 30 feet long, thus each block
could accommodate 8 treatments and 3 application timings. Treatments were arranged in a randomized complete
block with three replications. Treatments were applied with a CO, powered backpack sprayer, delivering 13
gallons per acre through 11001LP flat fan nozzles. Soil texture at the study site was a loam with an organic
matter content of 1.3% and pH 6.7.

Wheat was planted in 12 in. rows with a disk drill on September 17, 1993. The study site was treated with _
bromoxynil (0.2 Ibs ai/A) on April 30, 1994 to help keep the area weed free. Wheat was 1.5 to 3 in. tall at the
first timing; 4 to 6 in. and fully tillered at the second timing; and 8 to 10 in. tall and jointed at the third timing
(see table). There were no varietal differences in maturity at any application timing.

On April 27 to 28, 1994 the study site was exposed to an extended cold spell of 20 °F. nightime low
temperatures and 30 °F, daytime highs, over a 48 hour period. Immediately following the cold period, wheat in
all those plots treated with dicamba (treatments 2,5,6,8) in the first 2 timings showed a spraddled, or matted
injury symptom. The matted injury symptom was still evident, though less severe, across all varieties treated at
the first or second timing when evaluated on May 18, 1994. No injury was observed in any plots treated at the
third iming, during the May evaluation. On July 6, 1994 plots were harvested and yield measured. A visual
evaluation prior to combining the wheat showed plots treated with dicamba in the third timing were reduced in
height by 10%. No injury symptoms or height reduction were evident in plots treated at the first or second
timing. There was little variation in test weights (55 1b/bu average) or grain moisture percentage (11.2%
average) between plots. Wheat yields were not significantly different across treatments or timings. Wheat that
showed the spraddled injury symptom in the spring did not yield less than untreated check plots, and wheat
stunted from the third application timing did not yield less than untreated checks. No wheat variety stood out as
more sensitive than others to herbicide treatments or timing application. (Department of Plant Pathology and
Weed Science, Colorado State University, Ft. Collins, CO 80523.)

Table. Winter wheat yiaelds 7/6/94 - Akroen, CO
yields in bushels/acre, averages of 1 reps
Ireatpents

variaty' T3 2 T3 | T4 LTS | T6 | 77

Yuma-1 28 26 30 311 29 32 32 26
Tuma-2 27 26 29 16 28 30 19 26
Yuma~3 30 30 32 30 28 26 Jo 29

Scout 66-1 31 10 28 40 26 28 28 5
Scout 66-2 26 27 23 29 24 24 27 25
Scout 66-1 30 27 a7 o 22 21 26 24

TAM 107-1 30 29 12 33 10 27 26 26
TAM 107-2 0 18 33 29 30 32 25 26
TAM 107-3] 20 28 31 28 15 25 28 30

TAM 200-1 29 27 29 28 28 7 24 2

TAM 200-2 26 27 24 23 25 21 21 24
TAM 200-1 27 29 28 30 23 25 7 22

Lamar-1 23 27 23 32 26 27 22 2]
Lamar-2 28 27 27 28 25 32 25 24
Lamar-3 27 26 28 28 24 21 29 21

'wheat varieties followed by application timing
ax: Yuma-1 = yleld of Yuma treated on first timing data 3/18/94

(lbs ai/A}

1. untreatad check 6. Dicamba - 0.125

2. Dicamba - 0.125 Metsulfuron = 0.004

3. 2,4=D - 0.375 7. Metsulfuron - 0.004

4. Matsulfuron? - 0.004 2,4-D = 0.375

5. Dicamba - 0.125 8. Dicamba - 0.125
2,4-D - 0.1375 2,4=-D = 0.375

Metsulfuron - 0.004

0.25% v/v nonionic surfactant with all maetsulfuron treatments.

Timinas

1. dormancy break - 1/18/94
2. fully tillered - 4/4/94
3. joint stage - 5/3/94
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' i Prams daho. Robert H. Callihan, Timothy
W. M.l].ler and Shcm L. Ca:son The extension weed identification progra.m 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 to 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  “nformation obtained in this program enable: (1) compiling of weed species present in Idaho, (2)
determining -istribution 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) identifying 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 233 plants were submitted for identification or verification in the reporting period December 1, 1993 to
November 30, 1994. Two hundred ten of these were from the state of Idaho, with twenty-three submitted from
other Pacific Northwest states. One hundred fifty-nine of these data (listed below) are from identification requests

~submitted to weed identification personnel by county extension agents and county weed superintendents in the state
of Idaho; sixty-one 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).

Idenrification County Date
Abutilon theophrasti, Malvaceae Minidoka . Aug 19, 1994
Achillea millefolium, Asteraceas Kootenai Aug 16, 1994
Agropyron crisianum, Poaceae Ada Apr 01, 1994
Agropyron intermedium, Poaceae Ada Tun 15, 1994
A;mm:cam Poaceac Idaho Jul 21, 1994
Win A Minidoka Jul 13, 1994
£ i A Gem Sep 06, 1994
inck gi Kootenai Jun 14, 1994
haloi A Kootenai Aug 08, 1994
Apera .'Mmepm Poaceae Idaho Jul 20, 1994
Armoracia rusricana, Brassicaceae Twin Falls Jun 08, 1994
Armoracia rurticana, Brassicaceae Custer Jun 15, 1994
Aremisia ludoviciana, Asieraceas Jerome Sep 06, 1994
Arremisia walgars, Asteraceae Boundary Mar 30, 1994
Aster pansus, Asteraceac Boundary Aug 16, 1994
Atriplex parula hastata, Chenopodiaceae Boundary Sep 14, 1994
Atriplex rosea, Chenopodiaceas Twin Falls Jul 26, [994
Barbarea orthoceras, Brassicaceae Boundary May 16, 1994
Barbarea orthoceras, Brassicaceae Idaho Tun 02, 1994
wilgaris, Brassi Teton Jun 08, 1994
M cermua, Asteraceae Latah Tun 23, 1994
B: lla stricea, Onagr ldaho Aug 16, 1994
Bromus commuianus, Poaceae Washington Jun 30, 1994
Bromus inermis, Poaceae Ada Jun 06, 1994
Bromus tectorum, Poaccac Latzah May 09, 1994
Bryonia alba, Cucurbitaceas Bannock May 05, 1994
Ca!odwﬂw mmmrpm me Gem Jun 17, 1994
Ada Jun 24, 1994
mel: rnd.k‘m.t B.\;nonm Ada Aug 29, 1994
Carex lasiocarpa, Cyperaceae Idaho Jun 02, 1994
Cendgurea cyanus, Asteraceae Lewis Jan 11, 1994
Centgurea maculosa, Astetaceae Lewis Jan 11, 1994
Ci g Caryophyil ‘Washington Apr 20, 1994
Chenapodl brosioides, Chenopodi Lewii May 09, 1994
Chenopodium borrys, Chenop Boundary Aug 31, 1994
Chenopodium boirys, Ct Idaho Oct 06, 1994
Chenopodium botrys, Chenopod Clearwater Oct 27, 1994
Chengpodium cag Chenopodi Caribou Tul 11, 1994
Chenopodii i Chenopodi Lewis Tul 14, 1994
Chenopodium fc Chenopodi Lewis Sep 19, 1994
Chrysanth parthenlum, A [daho. May 17, 1954
Clchorium inrybus, Asteraceas Bannock Jul 20, 1994
Clrsium arvense, Asteraceas Lewis Jan 11, 1994
Orzium vulgare, Asteraceae Ada Mar 10, 1994
Clematiy ligusricifolla, Ranunculaceae Idaho Oct 28, 1994
Cleome serrulaza, Capparidaceae Minidoka Sep 16, 1994
Colitnsia parvifiora, Scrophularisceas daho Apr 18, 1994
C'anyu: mmu Asteraceae Idaho Sep 20, 1994
ifolia, R Ada Apr 29, 1994
C.'!ptl cmunm Asleraceae Boundary Jul 19, 1994
Cuseuta indecora, Convolvulaceae Gem Oct 05, 1994
Cynodon dacrylon, Posceae Ada Mar 25, 1994
Cynodon dactylon, Poaceae Gem Jun 17, 1994
Cyfisus praecor, Fabaceae Ada Apr 21, 1994
Dasura stramonium, Solanaceas Twin Falls Sep 16, 1994
Descurainia sophia, Brassicaccae Nex Perce May 10, 1994
Echiwm vulgare, Boraginaceas Ada Jul 05, 1994
Eleocharls obrusa, Cyperaceae Kootenai Aug 19, 1994
Elymus giganieus, Posceae Boundary Feb 09, 1994
Elyirigia repens, Poaceas Ada May 31, 1994
Elyrrigia repens, Poscese Ada Jun 06, 1994
Epil . g Jul 77, 1994
Epil P Onag; Camas Sep 06, 1994
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Eriophyil rifollum, Asteracese
Eaphomc .nrpyh'{,‘bii‘a. Euphorbnfn:
Frasera fustiglaza, Gentianaceae

Galium aparine, Rubiaceae

GMGW Asteraceae
Hellanthus maximillanil, Asteraceae
Hesperis marronalls, Brussicaceae
Hesperis marronalis, Brassicaceae
Hlerocium aibertinum, Asteraceae
Hieracium albifioram, A

Hyoscyamus niger, Solansceae
Hypericum perforanum, Clusiaceae
H‘ypenm perforarum, Gumene

Lamediadifs

M m‘.f.t.'arh. i\m
Juncus efflsus gracills, Juncaceae

Immk;uﬂa,awwée

Lepidiun wum'*

Lycium hallmifollum, Solanaceae Jefferson
Malricaria perforata, Asteraceae Frémont
Hqugo Jupnﬂu. Fabaceac Laah

;L Gem
Moatla linearis, Portulacaceas Kootenai
Myriophyll Ik Haloragac Lamh
Nepeta cataria, Lamiaceas Lewis
Nicotiana affenuaca, Solanaceas Camas
[ biennis, Onag; Boundary
Oenothera biennls, Onag Canyon
Oenothera biennis, Onag) Butte
Oenothera pailida pallida, Onagraceae Ada
Orobanche unifiora minua, Orobanchaceae Idaho
Ommorh hilenris, Apt Bannock
Panicum dichotomiflorum, Poaceas Lewis
P Boundary
Phacelia glandulosa, Hydrophyllaceae Butte
Phacelia heterophylla h irylla, Hydrophyll B h
Plicea abies, Pinacene Ada
Pinus sylvestris, Pinaceae Ada
Plagiobothrys scouleri penicillans, Borginaceas {daho

Poa annua, Poaceae
Poa annua, Poaceas
Poa annua, Poaceae
Poa anmug, Poaceas

Sanguisorba minor, 'Romm

ap -1 TP

o o'
Scleranthus annuus, Caryophyliaceas
Secale cereale, Posctas
Senecio hydrophilis, Asieraceas
Senecio jacobaca, Asericeae
Sllene vulgaris, Caryophyllaceas
Sndlacim mlm Liliacear

Sorghum bicolor, Poaceae

Sorghum bicolor, Poacese

.i‘perxnhru mbm &ryophylum
'y

T 80pog A

Trifollum m:. Faa-u:m

Urrica dioica, Urticaceae

Vah-imm fmma. Valerianaceae

b T 30l

Veroaica
Veronica oﬂc.'mhs Suuphuhnm
Vicia villosa, Fabacese

Thirtsen specimens identified only to genus are not included in this list,

Jun 23, 1994
Sep 07, 1994
Jun 15, 1994
Jul 11, 1994
Jun 23, 1994
Jun 13, 1994
Jul 15, 1994
Jun 27, 1994
Aug 02, 1994
Jun 15, 1994
Aug 08, 1994
Jun 15, 1994
Jul 20, 1994
Jul 05, 1994
Jun 73, 1994
Oct 28, 1994
Oct 10, 1994
May 18, 1994
Jun 30, 1994
Ot 27, 1994
Tun 14, 1994
Dec 08, 1993
Jun 17, 1994
Jul 08, 1994
Aug 16, 1994
Tul 26, 1994
Feb 11, 1994
Aug 09, 1994
Nov 21, 1994
Tun 20, 1994
Aug 08, 1994
Jul 08, 1994
Jun 16, 1994
Jun 24, 1994
Jun 08, 1994
May 26, 1994
Aug 26, 1994
Apr 07, 1994
Sep 23, 1994
Mar 07, 1994
Jun 20, 1994
Aug 30, 1994
ITun 06, 1994
May 19, 199
Tul 11, 1994
Nov 08, 1994
May 27, 1994
Jul 12, 1994
Tul 11, 1994
Tun 27, 1994
Jun 27, 1994
Jan D4, 1954
Apr 18, 1994
Apr 25, 1994
May 09, 1994
Aug 29, 1994
Aug 31, 1994
Apr 29, 1994
May 09, 1994
Jul 27, 1994
Aug 16, 1994
Jul 01, 1994
Tun 15, 1994
May 02, 1994
Aug 23, 1994
Sep 06, 1994
May 20, 1994
Apr 19, 1994
Sep 22, 1994
May 04, 1994
Jua 13, 1954
Tul 20, 1994
Aug L1, 1594
Oct 11, 1994
May 03, 1994
Jul 15, 1994
Iun 06, 1954
Jan 18, 1994
Aug 03, 1994
Aug 24, 1994
May 11, 1994
May 04, 1994
Aug 16, 1994
Sep 14, 1994
Oct 24, 1994
Sep 19, 1954
Oct 14, 1994
Jul 15, 1994
Aug 02, 1994
Jun 23, 1994
Aug 09, 1994
Apr 07, 1994
Jun 14, 1994
Aug 08, 1994
May 06, 1994
Tun 14, 1954
Jan 18, 1994
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: o ems.in Idaho, Robert H. Callihan, Timothy W. Miller and Sherri
L. Caxscn Thc occurrence and dxsmbuuon 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 1994,
Three species were found to be new records for Idaho in 1994, Extensions of the ranges of several species that have
been present in daho for several years were also recorded. Twenty-four species were found to be new records for
individual counties in 1994, 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 ¢rops; none are native to the location reported. The reporting
period for these data was December 1, 1993 to November 30, 1994. 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, §3844)

GROUP I New regional reconis: anpre\f\oudydocummfoﬂdzho noe currendy listed in Eloraof s
Pacific Northwest (new regional as well a8 state and county reconds). None repogted.

GROUP I:  New state da: gpecies not peevicusly d d for Idaho, although currently listed s Elort
the Pacific. Modhwest (new muwd.lucwmymo:ds)

L Chiorix vertictifata Mun, (CHRVE) tumble windmiligrass; Pascess
Coungy: Canyon

2. Darwra stramorism L. (DATST) jimsonweed; Solanaceas
County: Twin Falls

3. Hypericum majus (Gray) Britt, (%) larger Canadian St Johnswort; Clusiacear
County: Bonner

GROUP [I: Mew county records: spectes not previously reporad in the county listed, alihough previously repont
in one or more countes in Idaho.

1. Abutilon theophrast Medicus (ABUTH) ieaf; Malvaceas
County: Minidoka
2. Barbarea velgaris R, Br. (BARVU) yellow rocket; Brassicacese
County; Telon
3. Chengpodium boerys L. (CHEBO) J k goosefoot, Chenop
County: Clearwater
4, Chenopodium foll (Moench) Asch. () leafy goosefoot; Chenopodiacras
County: Lewis
5. Echiwns wdgare L. {EHIVU) Slueweed; Boraginaceae
County: Ada
&, Gallum aparine L. (GALAF) d b 3 Rubi
County: Basnock
T, Gaura parvifiore Dougl. (%) smail-f d gaure; Ornag
County: Gem
8. Ulechoma hederaceg 1. (GLEHE) ground ivy; Lamiaceae
County: Valiey
9. Co;mmm ladfniiwx L. (LEPLA) peseanial pepperwesd; Brassicaceas
ty: Minidoka
10, Lfc‘;:mmchbc ﬁxtm‘crix {Lam.) Gray (LEFFA) beardad sprangletop; Poaceas
ty: Minidoks
(1. Lycisum halimifollum Mill. (LYUHA) matrimonyvine; Soinaceas
County! Jeffecson
12, Maricaria perforais Meral (MATING less b ile; A
County: Fremont
13, Punicum dichowmifiorum Michx. (PANDD) fall punicum; Poacese
County: Lewis
t4,  Polygomum cuspidanim Sieh. & Zws, (POLLUS Jng i d; Polyg
County: Bune
13.  Polygonwm laparhifolium L. (POLLA} pale snwntweed; Polygonaceae
Couaty: Kootena
16, Powentilla morvegica L. (PTLNO) rough cinquefoil; Rosaceae
County: Bannock
17, Powendilla recsa L. (PTLRC) sulfur cinquefoil; Romcese
County: Boise
18, Rose rubiginosa L, (ROSRB) sweetbrinr rose; Rogasens
County: Kooiensi
19, Sampuirorba minor Scop. (SANMI) mlsd tumet; Rosacest
County: Oneida
0. Scleranthus anmass L. (SCRAN) wmawel; Caryophytlaceae
County: Kootensi
21, Semecio jocobaea L. (SENIA) 1808y ragwort; ASteraceas
County' Boaner
22, Sienme vuigaris (Moench) Gareke (SILVU) bladder campion; Caryophyllsceas
County: Twin Falls
23, Sorghum bicotor (L.} M h (SORVU) sh Poscenr
County: Canyon
24, Verowics ch drys L. (VERCH) g der speedwell; Scrophulaciaceas
Coumty: Ads

(*) No Bayer Code listed in WSSA Composite List of Weeds,
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Comparvigon of imazapvr and glvphosate for salicedar contrel. XKeith W. Duncan. Saltcedar i1s an
intxzoduced phreatophyte which dominates millions of acres of riparian areas throughout the western
United Stateds. Saltcedar is an aggressive competitor and often grows in near monoculture gstands.

Previous research at New Mexico State University has shown that saltcedar may be controlled with
ground applicationg of imazapyr applied alene or in combination with glyphosate. Aalso, one
previous trial gsuggested that saltcedar could be controlled with aerial applications of imazapyr.
Yuch of the saltcedar iln the Pecos River Valley of eastern New Mexico is inacressible to ground-
bagsed application of herbicides. Therefore, trials were established in September, 19%2 and
August, 1993 to evaluate the efficacy of aerial applications of imazapyr and glyphosate applied
alone or in combifnation for control of saltcedar.

In the 1992 trial, herbkicides were applled with a helicopter in a total wvolume of geven gpa with
0.2%% v/v surfactant. Swath width wag 30 fv, Two of the thirteen treatments were applied as
invert solutions. Ia the 1893 trial, herbicides were applied with a fixed-wing aircraft. Total
cray solution was 7 gpa or 3 gpa with 0.25% v/v gsurfactant and 0.25% v/v Nalcotrol. Swath width
was 45 fo. )

Table. Saltcedar mortality 22 or 11 months after helicopter or fixed-wing aerial application of
imazapyr and glyphosate applied alone or in combination near Artesia, New Mexico.

Treatment Rave Helicopter Fixed-Wing
~— Llbfa ~- - % - - % -

glyphosate 8.0 5Q

glyphosate + ilmazapyr 1.0 + 0.5 38

glyphosate + lmazapvr 3.0 + 0.25 37

glyphosate + imazapvr 2.63 + 0.258 31

glyphosate + Lmazapyr 1.5 + 0.5 49

glyphosate + Lmazapyr 1.5 + 0.25 G5

glyphosate + ilmazapyr 2.25 + Q.5 84

glyphosate + ilmazapyr 3.0 + 0.5 62

glyshosate + imazapyr 1.5 + 0.5 25

glyphosate + imazapyr 3.0 + 0.5 62

glyphosate + ilmazapyr Q.75 + 0.5 44

glyphosate + ilmazapyr 0.5 + 0.5 83

imazapyx 1.0 83

glyphosate + Lmazapyy 0.5 + 0.5 94

glyphosate + imazapyr 0.375 + 0.37% 100

glyphosate + imazapyr Q.375 + 0.5 38

Glyphosate + imazapyr 0.25 + 0.5 io0¢

imazapyr 0.75 43

glyphosate + Lmazapyrz 0.5 + 0.5 48

imazapyr 0.75 7

‘{nverz gpray solution

3 gpa rotal golution

Treatments applied by helicopter generally resulted in lesg mortality of saltcedar than treatments
applied by fixed-wing aircraft. Saltcedar mortality was generally higher in plots where imazapyr
wag applied at 0.5 Llb/a regardless of the rates of glyphosate. Thus indicating that lower rates
of glyphosate are equally effective as higher rates in the tank-mix provided imazapyr is applied
at 0.5 lb/a. Saltcedar mortality was generally higher in plots where the herbicides were applied
in 7 gpa total wvelume as compared to 3 gpa total volume.

Moruality was determined by stem counts in July, 1994. A replicate cf the 1993 trial was applied

ia August, 1994 for comparison purposes. Additional mortality will be determined in summer 1995.
(Coop. Ext. Serv., New Mexico State Univ. Artesia, NM 88210).

127



PROJECT 6

BASIC SCIENCES, ECOLOGY, BIOLOGY, PHYSIOLOGY,
GENETICS AND CHEMISTRY

Chairperson: Carol Mallory-Smith
Oregon State University
Corvallis, OR

NO REPORTS SUBMITTED

128



PROJECT 7

ALTERNATIVE METHODS OF WEED CONTROL

Chairperson: Bruce Maxwell
Montana State University
Bozwman, MT

129



Cov crops we ession i tablished strawberries.
Diane Kaufman. The following small grains were seeded between
strawberry rows at the North Willamette Research and Extension
Center (NWREC) in Aurora, Oregon: 'Juan' triticale (seeded August

30, 1993); 'Celia' triticale and 'Cayuse' oat (seeded on
SePtember 9, 1993.) Each was seeded at density of 45 seeds per
ft’. Plots were 20 ft. long and 80 inches wide (the width of

three strawberry rows), with five replications in a randomized
complete block design. A herbicide control (napropamide at 4.0
lb. ai/A applied September 10, 1993) and native vegetation
control were also included.

The purpose of this study was to evaluate selected cover crops
for their effect on weed suppression and yield in a second year
planting of 'Totem' strawberries. The 'Juan' triticale was
selected for trial because it is day-length dependent and often
tends to produce sterile seed and die in winter when planted
before September 1. Such a quality is valuable because it makes
application of sethoxydim herbicide unnecessary while reducing
the threat of the cover crop becoming a weed. 'Celia' is a low-
growing, winter-hardy triticale. It was selected for trial on
the premise that its low-growing, mat-like habit might suppress
weeds without competing with strawberries for light. 'Cayuse’
spring oat was chosen on the chance that it might winter-kill,
thereby making application of sethoxydim unnecessary.

Because the winter was relatively mild and the 'Cayuse' oat did
not winter-kill, sethoxydim herbicide was applied to both the
'Cayuse' oat and 'Celia’ triticale on February 14, 1994 at the
maximum rate of 0.48 lb. ai/A. The 'Cayuse' oat had died back
uniformly by the end of March. However, the 'Celia’' triticale
outgrew the initial damage from sethoxydim in some areas of the
planting, resulting in an uneven kill. Where the 'Celia' had
died back, there was too little biomass to continue suppressing
weeds. The end result was an unsatisfactory mix of weeds among
occasional 'Celia' triticale plants. The 'Cayuse' oat had
produced adequate biomass to continue providing acceptable weed
suppression up to the beginning of strawberry harvest (June 1,
1994) .

Although some of the 'Juan' triticale plants set sterile seed in
late December- January, the majority of the plants continued to
grow vegetatively through the winter and were three feet high by
April, when they began to flower and produce fertile seed. Weed
suppression in the 'Juan' triticale was equal to that in the
herbicide control; however, there was concern that the cover
itself was being too competitive with the strawberries.

Weed species were identified, counted, and percent weed cover
within each plot evaluated on April 20, 1994 (Tables 1 and 2).
Weeds in all plots were then hoed on April 22, with the cover
crops left intact. The 'Juan' triticale plots had significantly
fewer weeds than the herbicide control or 'Cayuse' oat plots,
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which were similar. The 'Celia' triticale had not produced
adequate biomass to suppress weeds as well as the other cover
crops, but it did have significantly less weed cover than the
native vegetation control.

Fruit was harvested from a ten foot length of the middle row of
each plot on June 1, 8, and 15, 1994 (Table 2). Though there were
no significant differences in total marketable yield among
treatments when analyzed at a significance level of 0.05, both
the herbicide and native vegetation controls had significantly
greater yields than any of the cover crop treatments when
analyzed at a significance level of 0.10. These results agree
with those of a previous cover crop trial in strawberries at
NWREC in which plots, each seeded to different small grains in
late August between strawberry rows and later killed with
sethoxydim, had 18-22% lower yields than the native vegetation
control, (Extension Service, Oregon State University, North
Willamette Research and Extension Center, Aurora, OR 97002).

Table 1. Effect of cover crop on percent weed cover between strawberry
rows and strawberry yield, NWREC, 1994.

% Weed Cover' Total Marketable Yiel

Treatment April 20, 1994 grams/10 feet of row 1b/A
'Celia' triticale 15.5 c? 5812.6 a’ 13,385
'Cayuse' oat 3.1 b 5944.4 a 13,689
'Juan' triticale 0.4 a 6131.8 a 14,120
Native vegetation control 72.0 d 7313.2 b 16,975
Herbicide control 5.2 b 7405.8 b 17,054

! Based on visual evaluation of percent of plot area covered by weeds

! significance level = 0.05
3 significance level = 0.10
NS at = 0.05
Table 2. Number of weeds between strawberry rows' at NWREC, April 20, 1994.
Weed Number

Predominant 'Celia’ 'Cayuse' 'Juan' Native Herbicide
Weed Species triticale oat triticale vegetation Control
Common groundsel 66 1 0 284 10
Prickly lettuce 8 10 0 29 2
Little bittercress 14 9 0 15 2
Annual bluecgrass 24 10 0 61 1
False dandelion 5 2 0 12 2
Annual Sowthistle 8 0 0 8 1
Common dandelion 5 2 0 14 1

! Based on an area of 665 ft?
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HERBACEOUS WEED INDEX

(alphabetically by scientific name)

Page/Pages
Abutilon theophrasti Medik. (Velvetleaf) . « « « « ¢ o« o o« « = . « « . 45
Abutilon theophrasti Medicus (Velvetleaf) . . . « ¢« « o « & o« . 83 101 123,125
Achillea millefolium L. (Yarrow, COmMmMON) . +. &« « « « « o « o « « « « « « 123
Acroptilon repens L. DC. (Knapweed, Russian) . . « « « « « « « « « - «» 13,14
Regilops cylindrica Host. (Goatgrass, jointed) . . . . 5 = % & 3 120

Amaranthus blitoides S. Wats (Pigweed, prostrate)
Amaranthus retroflexus L (Pigweed, redroot)

. 55 68 69 75 76,81,82,95

o ld W 8 4 W wow ew s & 4 8 » ow e w s 53,55;64,68,69,75,76,81,;82,83,95,99,102
Agropyron cristatum (L.) Gaertn. (Wheatgrass, crested) . . . . . . . . . 123
Agropyron intermedium (Host) Beauv. (Wheatgrass, intermediate) . . . . . 123
Agrostis scabra Willd. (Tickle-grass) . . + « + « + &+ + « + « = + +« « «» «» 123
Amaranthus palmeri S. Wats (Amaranth, Palmer) . . . . « « « « o « « « o« + o« 19
Amaranthus powellii S. Wats (Amaranth, Powell) . . . . . . . . . 44,47,54,94
Amaranthus retroflexus L. (Pigweed, redroot) . . . . . . . + « « . « + . . 48
Bmbrosia artemisiifolia L. (Ragweed, common) . . . + « + « « s « « « « o« 123
Amsinckia retrorsa Suksd. (Tarweed, palouse) . . « « & « « o « « « « « » 123
Antennaria anaphaloides Rydb. (Pussy-toes, tall) . . . . . . . . . . . . 123
Antennaria luzuloides T. & G. (Pussy-toes, woodrush) . . @l e . . 123

Anthemis cotula L. (Mayweed, chamomile) . . . . . . . 63,64,94,111 114 115 117
Antirrhinum orontium L. (Snapdragon, lesser) . . . . . . . . . . 44, 84 94 95

Apera interrupta (L.) Beauv. (Windgrass, interrupted) . . o e e o @ 90,123
Arctium minus Hill Bernh. (Burdock, common) . « .« + « « « « « & « + & « » 123
Armoracia rusticana Gaertn., Mey. & Schreb. (Horseradish) . . . . . . . . 123
Artemisia ludoviciana nutt. (Wormwood, Louisiana) g um emae® w § » 23
Artemisia vulgaris L. (Mugwort) . . . . . e e e B o8 s e e w o & ¥ % & 123
Asclepias speciosa Torr. (Milkweed, showy) P + e « s s e o o s+ s - o 123
Aster pansus (Blake) Crong. (Aster, heath- leaved) S 6 & &% % W owm e % 5 123
Astragalus, mollissimus (Locoweed, wooly) . . @ W @ o e ow ow % w90
Atriplex patula hastata (L.) Gray (Orach, halberdleaf) e 4 s s 4 = & & & 123
Atriplex rosea L. (Orach, red) . « « +« « « « + & o woE e o oww W 123
Avena fatua L. (Oat, wild) . . . « ¢« & ¢« & « « . 57,58,59,60,65,71,72,109,110
Barbarea orthoceras Ledeb. (Wintercress, American) . . . . . . . .+ « . . 123
Barbarea vulgaris R. Br. (Rocket, yellow) . . . . « . . + « « « « « » 123,125
Bidens cernua L (Beggarticks, nodding) . . . + « « & « & « &« « o« « « - o 123
Boisduvalia stricta (Gray) Greene (Spike-primrose, brook) . . . . . . . . 123
Brassica nigra [L.] W.J.D. Koch (Mustard, black) . . . ¢« ¢« « « &« o« « o« « « 73
Bromus commutatus Schrad. (Chess, hairy) . . . . . . . . . « +« « « « . . 123
Bromus inermis Leyss. (Brome, smooth) . . . . . . . . . . . . « + . . . . 123
Bromus tectorum L. (Brome, downy) . . « +« « « + « o « + o o+ « « » 1,36,91,123
Bryonia alba L. (Bryony, white) . . « & & & ¢ 4 & ¢ ¢ & & & & o = s « « « 123
Calochortus macrocarpus Dougl. (Mariposa, sagebrush) . . . . . . . . . . 123
Campanula rapunculoides L. (Bellflower, creeping) . . « + « - &« « - +« + - 123
Campis radicans (L.) Seem. ex Bureau (Trumpetcreeper) . . . . . . . . . . 123
Capsella bursa-pastoris [L.)] Medic (Shepherdspurse) . . . . . . 48,94,112,113
Cardamine oligosperma Nutt. (Bittercress, little western) . . . . . . . . 130
Carduus acanthoides L. (Thistle, plumeless) . . . . . « « « « « « +« =« + - . 39
Carex lasiocarpa Ehrh. (Sedge, woolfruit) . . . .« « & + & « « « &« & « « o 123
Carum carvi (Caraway, wild) . + & « ¢« ¢ & 2 o & & o & s = = s = = = o« = « 8,9
Centaurea cyanus L. (Cornflower) . . i m e s s s s s s s s s = = + = = 123
Centaurea maculosa Lam. (Knapweed, spotted) . © s s s s s e e & & « « - 123
Centaurea solstitialis L. (Starthistle, yellow) a w w w e o e e s 338,349, 36
Cerastium vulgatum L. (Chickweed, mouseear) . . « « « ¢ « o « « s o +« o « 123
Chenopodium album L. (Lambguarters, common)

e + o e « « e« + o o o « o . 44,45,47,53,54,61,62,63,68,83,95,98,99,100,113,117
Chenopodium ambrosioides L. (Mexicantea) . +« o « « & « o = « o o« « o« o« « 123
Chenopodium botrys L. (Goosefoot, Jerusalem-ocak) . . . . . . . . . . 123,125
Chenopodium capitatum (L.) Aschers. (Goosefoot, blite) . . . . . . . . . 123
Chenopodium foliosum (Moench) Asch. (Goosefoot, leafy) . . . . . . . 123,125
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Chenopodium murale L. (Goosefoot, nettleleaf) . .
Chloris verticillata Nutt. {(Windmillgrass, tumble)
Chondrilla juncea L. (Skeletonweed, rush) . . . .
Chrysanthemum leucanthemum L. {(Daisy, oxeye} . .
Chrysanthemum parthenium (L.) Bernh. (Feverfew) .
Cirsium arvense (Canada thistle) . . s e s

8 e & & & &
*

Cirsium arvense (L.) Scop. (Thistle, Canada) .
Cirsium vulgare (Savi) Tenore (Thistle, bull) .
Clematis ligusticifolia Nutt. (Clematis, western}
Cleome serrulata Pursh (Beeplant, Rocky Mountain)
Cochorium intybus L. (Chicory}y . . . « . . . .
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Collingia parviflora Lindl. (Blue-eyed Mary, small flowered)

Conyza canadensis (L.} Crong. (Horseweed) . . . .« . . . .
Cotoneaster acutifolia Turcz. (Cotoneaster, Peking) . .
Crepis capillaris (L.) Wallr. (Hawksbeard, smooth)
Cuscuta indecora Choisy (Dodder, largeseed) .
Cynodon dactylon (L.} Pres (Bermudagradd)
Cynoglossum officinale L. {(Houndstongue)
Cyperus rotundus L. (Nutsedge, purple) .
Cytisus praecox Bean. (Broom) . . - . .+
Datura stramonium L. (Jimsonweed) . . . o o .
Descurainia sophia (L.) Webb ex Prantl (Fllxweed)
Echinochloa crus—galli [L.] Beauv. (Barnyardgrass)
Echinochloa colona [L.] Link {(Junglerice) . . . . .

Echium vulgare L. (Blueweed) . . . . « « « + » =« .
Eleocharis obtusa (Willd.) Schultes (Spikerush, blunt} .
Elymus giganteus Vahl. (Wildrye, glant) . . . . . . . . .
Elytrigia repens [L.] Nevski (Quackgrass) . . . . « . « .
Epilobium minutum Lindl. (Willowweed, small-flowered) . .
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Epilobium paniculatum Nutt. ex T. & G. {(Willowweed, panicle) .
Eriophyllum lanatum integrifolium (Hook.) Smiley (Sunflower, wool

Ercdium cicutarium (L.} L'Her. ex Ait. (Filaree, redstem)
Erodium cicutarium L. (Filaree, redstem} . . « . « « &+ .
Eupatorium capillifolium (Lam.)} Small (Dogfennel) . .

Euphorbia esula L. (Spurge, leafy} . . . . . . 16,17,18,1%,21,22,

Euphorbia peplus L. (Spurge, petty) . . . . « e e e s s
Euphorbia serpyllifolia Pers. (Spurge, thyme-leaved) . .
Frasera fastidiata (Pursh) Heller (Frasera, clustered} .
Galium aparine L. (Bedstraw, catchweed) . . « « « « + +
Gaura parviflora Dougl. (Gaura, small-flowered) . . . . .
Glechoma hederacea L. (Ivy, ground) . . . . o « « « + =+ &
Gnaphalium palustre) Nutt. (Cudweed, lowland} . . . . . .
Grindelia squarrosa (Pursh) Dunal (Gumweed, curlycup) .
Gutierrezia sarothrae (Pursh) Britt. & Rusby, (Snakeweed,
Halogeton glomeratus Stephen ex Bieb. (Halogeton) . ., . .
Helianthus maximilianii Schard. (Sunflower, Maximilian) .
Hesperis matronalis L. (Damesrocket} . . ¢ « + ¢ o + o &
Heterotheca villosa Pursh. (Goldenaster, hairy) . . . . .
Hieracium albertinum Farr (Hawkweed, western) . . . . .
Hieracium albiflorum Hook. (Hawkweed, white-flowered) .
Holosteum umbellatum L. (Spurry, umbrella) . . . . . .
Hordeum vulgare L. (Barley} .« » + o o o o o s o + o
Hyoscyamus, niger L. (Henbane, black) . . . . + + « « +
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Hypericum majus (Gray)} Britt. (St. Johnswort, larger Canadian)

Hypericum perforatum L. (St. Johnswort, common) . . . . .
Hypochoeris radicata L. {(Catsear, spotted) . . . . . . .
Impatiens glandulifera Royle (Touch-me-not, Himalayan)} .
Iva axillaris Pursh {(Sumpweed, poverty) . . . . . . .« .
Juncus effusus gracilis L. (Rush, soft} . . . .
Kochia scoparia [L.] Schrad. (Kochia)} . . . . .
Koelreuteria paniculata Laxm. (Varnish tree) .
Lactuca pulchella {Pursh) DC. ({Lettuce, blue}) . . . . .
Lactuca serriola L. (Lettuce, prickly} . . . . « ¢« + « .
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Lamium amplexicaule L. (Henbit) . . . . . . . . . . 62,64,
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Ledum glandulosum glandulosum Nutt.
Lens culinaris Medic. (Lentil) . . . . . . .
Lepidium latifolium L. (Pepperweed,
Leptochloa fascicularis (Lam.) Gray
Linaria wvulgaris Mill. (Toadflax,
Lithospermum arvense L. (Gromwell, corn) . .
Lolium multiflorum Lam. (Ryegrass, Italian) .
Lolium perenne L. (Ryegrass, perennial) . . .
Lonicera maackii Maxim. (Honeysuckle, amur) .
Lotus corniculatus L. (Trefoil, birdsfoot) .
Lycium halimifolium Mill. (Martimonyvine) . .
Malva parviflora L. (Mallow, little) . . . .
Matricaria perforata Merat (Chamomile,
Medicago lupulia L. (Medic, black) . . . . .
Melilotus officinalis [L.) Lam.
Mentha spicata L.

yellow) . .

(Spearmint) . . . . . . . .

perennial)
(Sprangletop,

.

« = 8 & 8 @

scentless

.

-

)

(Labrador-tea, western)

= = a . .

bearded)

. * s s =

(Sweetclover, yellow) v %

Mentzelia laevicaulis parviflora (Dougl.) Hitchec (Blazxng—star) .
Montia linearis (Dougl.) ( Greene (Montia, narrowleaved) .
northern) . .

Myriophyllum exalbescens Fern. (Watermilfoil,
Nepeta cataria L. (Catnip) . . . . . . . . .
Nicotiana attenuata Torr. (Tobacco, coyote) .
Oenothera biennis L. (Eveningprimrose,
Oenothera pallida pallida Lindl.
Orobanche
Osmorhiza chilensis H. & A. (Sweetroot,
Oxytropis sericea Nutt. ox T&G,
Panicum dichotomiflorum Michx. (Panicum,
Panicum miliaceum L. (Millet, proso) . . . .
Penstemon venustus Dougl. (Penstemon,
Phacelia glandulosa Nutt.

(Crazyweed,

Physalis lanceifolia Nees (Groundcherry,
Picea abies (L.) Karst. (Spruce, Norway) . .
Pinus sylvestris L. (Pine, Scotch) . . . . .
Pisum sativum L. (Pea, volunteer) . . . . . .
Plagiobothrys scouleri pencillatis (Greene)
Poa annua L. (Bluegrass, annual) . . . . . .
Polygonum cuspidatum Sieb. & Zucc. (Knotweed,
Polygonum lapathifolium L. (Smartweed, pale)

Portulaca oleracea L. (Purslane, common) . .
Potentilla norvegica L. (Cinquefoil, rough) .
Potentilla recta L. (Cingquefoil, sulfur) . .
Prinsepia uniflora Batal. (Prinsepia, hedge)

Prunus persica (L.) Batsch. (Peach) . . . . .
Rhamnus cathartica L. (Buckthorn, European) .
Rosa rubiginosa L. (Rose, sweetbriar) . . . .
Rumex acetosella L. (Sorrel, red) . . . . . .
Rumex crispus L. (Dock, curly) . . .+ +« « +
Sambucus cerulea Raf. (Elder, blue) . . . . .
Sambucus racemosa L. (Elder, European red) .
Sanguisorba minor Scop. (Burnet, salad) . . .
Saponaria officinalis L. (Bouncingnet) . . .
Sarcobatus vermiculatus (Hook.) Torr.
Satureja douglasii (Benth.) Briqg.
Scleranthus annuus L. (Knawel) . . . . . . .
Secale cereale L. (Rye) . « « « o« ¢ « o « « &
Senecio hydrophilus Nutt.
Senecio jacobaea L. (Ragwort, tansy) . . . .
Senecio vulgaris L. (Groundsel, common) . . .
Setaria glauca(L.) Beauv. (Foxtail, yellow) .
Setaria viridis [L.] Beauv. (Foxtail, green)

Silene vulgaris (Moench) Garcke (Campion, bladder]
(False-Soloman’s seal) . . .

Smilacina stellata (L.) Desf.
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common )
(Eveningprimreose, pale)
uniflora minuta (Suksd.) Beck(Broomrape,
spreading)
silky)
fall)

-

Crong.

naked) .

Blue Mountain) . . .
(Phacelia, glandular)
Phacelia heterophylla heterophylla Pursh (Phacelia, v;rgate)
lanceleaf) . . . .
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Solanum dulcamara L. (Nightshade, bittersweet) . .
Solanum melanocerasum All. (Huckleberry, garden) .

* .

- *
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. 123
. 123

Solanum nigrum L. (Nightshade, black) . 45,55,68,69,75, ?6 81 82 84 85 86,87,95
. 44 45 47 54 94 g8, 99 100

Solanum sarrachoides Sendtner (Nightshade, halry) .
Sonchus oleraceus L. (Sowthistle, annual) . . . . .
Sonchus ocleraceus (Sowthistle, annuwal) . . . . . .
Sorghum bicolor (L.) Moench (Shattercane) .

Sorghum halepense [(L.] (Johnsongrass) . . « « « + &

s e = =
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Spergularia rubra {(L.) J. & C. Presl. (Sandspurry, red)

Stellaria media [L.] Vill (Chickweed, common) . . .
Taeniatherum caput-medusae [L ] Nevski (Medusahead)
Taraxacum officianale Weber in Wiggers (Dandelion)
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Thelypodium integrifolium (Nutt.) Endl. (Thelypody, entxreleaved)

Thlaspi arvense L. (Pennycress, field) . . . .
Tplium multiflorum Lam. (Ryegrass, Italian) . .
Tragopogon pratensis L. (Salsify, meadow) . . .
Tribulus terrestris L. {(Puncturevine) . . . . .
Trifolium arvense L. (Clover, rabbitfoot) . .
Trifolium subterraneum L, (Clover, subterranean)
Triglochin maritimum L. (Arrowgrass, seaside) . . .
Triticum aestivum L. {Wheat, volunteer) . . . . . .
Urtica dicica L. (Nettle, stinging) . . .« « « « + .
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Valerianella locusta (L.} Laterrade (Cornsalad, common})

Ventenata dubia ([Leers) Coss & Dur. (Ventenata) . .
Verbena bracteata Lag. & Rodr. (Verbena, prostrate)
Veronica chamaedrys L. (Speedwell, germander)
Veronica hederifolia L. (Speedwell, ivyleaf)

Veronica officinalis L. ({Speedwell, common) .
Vicia sativa L. (Vetch, common}) . . . . « . .
Vicia villosa Roth (Vetch, hairyy . . . . . .
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HERBACEOUS WEED INDEX

(alphabetically by common name)
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Amaranth, Palmer (Amaranthus palmeri S. Wats.) . . . « « « « « .« . « « 719
Amaranth, Powell (Amaranthus powellii S. Wats.) . . . + « « « « . 44 47 54,94
Arrowgrass, seaside (Triglochin maritimum L.) . . . . . .« . . . s s » = s 38

Aster, heath-leaved (Aster pansus (Blake) Crong) . .
Barley (Hordeum vulgare L.) « « o « o o o s o o o o &
Barnyardgrass (Echinochloa crus-galli (L.)Beauv.) . . . . . .
Barnyardgrass (Echinochloa crus-galli [L.] Beauv) . .
Bedstraw, catchweed (Galium aparine L) . . . . . . .

L. .. 123
- L] - L - - ?l
44,51,66,83,84
. . 90,123,125

Beeplant, Rocky Mountain (Cleome serrulata Pursh) . . . . . . e s s o + 123
Beggarticks, nodding (Bidens cernua L) . . . « +« « « & « & = o » s s o 123
Bellflower, creeping, (Campanula rapunculoides L) . . . +« +. « « &« &« « « « 123
Bermudagradd (Cynodon dactylon (L.) Pres) . . . + « &« & « &« « o o« « « « « 123
Bittercress, little western (Cardamine oligosperma Nutt.) . . . . . . . . 130
Blazing-star (Mentzelia laevicaulis parviflora (Dougl.) Hitche) . . . . . 123
Blue-eyed Mary, small-flowered (Collinsia parviflora Lindl) . . . . « o« 123
Bluegrass, annual (Poa annua L) . + + + & 2 « « « s & s s = & = 94,113 123,130
Blueweed (Echium vulgare L) . . . . . T T Tl R T T P b
Bouncingnet (Saponaria officinalis L} s e s s s s s s e s s+ e = s s e« & & 123
Brome, downy (Bromus tectorum L . . . . « + + 4 & + « o « « « » « 1,36,91,123
Brome, smooth (Bromus inermis LeysSs8) . .+ « « &« « o« o « o o = &+ + o &« . 123
Broom (Cytisus praecox Bean) . . . . . @ . . . « « e e s+ « « 123
Broomrape, naked (Orobanche uniflora minuta {Suksd ) Beck ¢« o s o o x o 123
Bryony, white (Bryonia alba L) .+ +« +« 4 & &+ & 4 & « s & « o + « s « « =« « 123
Buckthorn, European (Rhamnus cathartica L) . . . . + . + « « &« « « « « . 123
Burdock, common (Arctium minus (Hill) Bernh) . . . . . . . . . . . . . . 123
Burnet, salad (Sanguisorba minor Scop.) . . . . . & @ ow wowm oW ow & d23y125
Butterweed, alkali-marsh (Senecio hydrophilus Nutt) i § % 5 s e o wow » 123
Campion, bladder (Silene vulgaris (Moench) Garcke) . . . . . . . . . 123,124
Caraway, wild (Carum CaArvi) « o « ¢ o o o s o s o o s » s o o .o o« s « « 8,9
Catnip (Nepeta cataria L) . « + « ¢ 4 o o o o o = o o =+ « s « « » = » « « 123
Cats ear, spotted (Hypochoeris radicata L.) . « +« « « « « « & &« « « + « + 130
Chamomile, scentless (Matricaria perforata Merat) . . . . . . . . . . 123,125
Chess, hairy (Bromus commutatus Schrad) . . . . . . . « . . . « .+ + .+ . . 123
Chickweed, common (Stellaria media [L.] Vill) . +. + +« &+ &« 4 & &« & « « « - 113
Chickweed, mouseear (Cerastium vulgatum L) . . . . . . +« « +« « &+ & =« « . 123
Chicory (Cochorium intybus L) . . . . . BT e R R O R ® W W e @ @ %A
Cinquefoil, rough (Potentilla norvegica L} o« % os e e s s o w ow e o o 123,125
Cinquefoil, sulfur (Potentilla recta L) . . . S oW ¥ B W oW e e v 223125
Clematis, western (Clematis ligusticifolia Nutt) R e I I T
Clover, rabbitfoot (Trifolium arvense L) . .« « + & « o o « o o + o « « » 123
Clover, subterranean (Trifolium subterraneum L.) . . . . . . . . . . . . . 50
Cornflower (Centaurea cyanus L) . . . . . . . . . . e omow e e o s ow e 123
Cornsalad, common (Valerianella locusta (L.) Laterrade} ol e B oo o 123
Cotoneaater, Peking (Cotoneaster acutifolia Turcz) . . . . « « + « « « . 123
Crazyweed, silky (Oxytropis sericea Nutt. ox T&G) . . . . . . . . . . . 40,41

Cudweed, lowland (Gnaphalium palustre) Nutt) . . . .
Daisy, oxeye (Chrysanthemum leucanthemum L.) . . . .
Damesrocket (Hesperis matronalis L) . . . . . . . . .

- - - - .
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Dandelion (Taraxacum officianale Weber in Wiggers) . o fev 5 Ne « « » 130
Dock, curly (Rumex crispus L.) . « + « o « & o « o « o v 4w . 102,106
Dodder, largeseed (Cuscuta indecora Choisy) . . . +« . + + & & « « « « - . 123
Dogfennel (Eupatorium capillifolium [Lam.] Small) . . . . . . . . . « . . . 50
Elder, blue (Sambucus cerulea Raf) . . . . . . . . . + + « ¢« +« &« « « .« . 123
Elder, European red (Sambucus racemosa L) + . « « + & « o« o« « =« o o« « « o 123
Eveningprimrose, common (Oenothera biennis L) . . . . . . . . + « « + . . 123
Eveningprimrose, pale (Oenothera pallida pallida Lindl) . . . . . . . . . 123
False-Soloman’s seal (Smilacina stellata (L.) Desf) . « . « « « « « « . . 123
Feverfew (Chrysanthemum parthenium (L.) Bernh) . . . « « « « « « « « o+ . 123
Filaree, redstem (Erodium cicutarium L.) . . . ¢ & & &+ ¢ &« =« « « « « +» = . 89

138



Filaree, redstem (Erodium cicutarium (L.) L‘Her. ex Ait} . . . . . . . . 123
Flixweed (Descurainia sophia (L.) Webb ex Prantl) . . . . « « + « « « - . 123
Foxtail, green (Setaria viridis [L.] Beauv.) . . « + « « « « s o s o » s« » 53
Foxtall, yvellow (setaria glauci {T.} Beauv.) . . . « « + &+ s s s s s 2 = » 56
Frasera, clustered (Frasera fastidiata (Pursh) Heller) . . . . . . . . . 123
Gaura, small-flowered (Gaura parviflora Dougl) .« « « o & o o « « » « 123,125
Goatgrass, jointed (Aegilops cylindrica Host.}) . . . . . . . . ¢« . . . . 120
Goldenaster, hairy (Heterotheca villosa Pursh.}) . . . . . . ¢« « ¢ « « « . . 42
Goosefoot, blite {Chenopodium capitatum (L.) Aschers) . . . . » . + + . 123
Goosefoot, Jerusalem~oak (Chenopodium botrys L) . . . . ¢« « « « « « . 123 125
Goosefoot, leafy (Chenopodium foliosum (Moench) Asch) . . . . . » . - 123,125
Goosefoot, nettleleaf (Chenopodium murale L.} . -~ « « +» +» . . 103,105,106,107
Greasewood (Sarcobatus vermiculatus (Hook.) Torr) « . « . + « ¢« « o « » - 123
Gromwell, corn (Lithospermum arvense L.} .« . ¢ « « « o =« « s o « « « o 90,123
Groundcherry, lanceleaf (Physalis lanceifolia Nees) . . . . . . . . .« . 45
Groundsel, common (Senecio vulgaris L.} . « ¢ « ¢ « o ¢ o o & s « 48,50 130
Gumweed, curlycup (Grindelia sguarrosa (Pursh) Dunal) . . . . . . . . . . 123
Halogeton (Halogeton glomeratus Stephen ex Bieb.) . . . . + « . . + . . . <« 10
Hawksbeard, smooth (Crepis capillaris (L.} Wallr) . . « . + ¢« o + o + « « 123
Hawkweed, western (Hieracium albertinum FArr) . » « + « » o o o » « o » o 123
Hawkweed, white~flowered (Hieracium albiflorum Hook} . . . . . . « « . . 123
Henbane, black (Hyoscyamus, niger L) . . + +« o« 4 o« o 5 s s s o o » o = 123
Henbit {(Lamium amplexicaule L.} . . .+ + « « + 2 = & & 62,64,89,112,114,115 117
Honeysuckle, amur (Lonicera maackii Maxim) .+ . « ¢ + « « 2 s » o s « « o« 123
Horseradish (Armoracia rusticana Gaertn., Mey. & Schreb}y . . . . . . . . 123
Horseweed (Conyza canadensis {L.) Crong) .« « « ¢ » o s« o o o o » o« o o« o« 123
Houndstongue (Cynglossum officinale L.) . . B
Huckleberry, garden (Solanum melanocerasum All) e e e s e e s+ s = « « « . 123
Ivy, ground (Glechoma hederacea L} . « ¢ « + ¢ s o« » « o « s+ « s« » « 123,125
Jimsonweed (Datura stramonium L.} . . « . » ¢« &+ » o« « » « - = .« o » 45,123,125
Johnsongrass (Sorghum halepense L.} . . ¢ « o = o 4 « & « « o « o = e s . 719
Junglerice (Echinochloa colona [L.] Link) .« . « « ¢« « & « o & 102,103 106,107
Knapweed, Russian (Acroptilon repens L. DC.} .« o « &+ ¢ o o o « = o o = 13 14
Knapweed, spotted {Centaurea maculosa Lam} . ¢ ¢ ¢ + ¢ & o o o « o o « =« 123
Knawel (Scleranthus annuus L) . « ¢ o ¢ + & « = o = o 2 o » « s » « « « « 125
Knotweed, Japanese (Polygonum cuspidatum Sieb. & Zucc)y . . . . . . . 123,128
Kochia (Kochia scoparia L.} Schrad.}) . . . + ¢ + & « & s s « & » « « 79,98,99
Labrador-tea, western (Ledum glandulosum glandulosum NMutt.) . . . . . . . 123
Lambsquarters, common (Chenopodium album L.}

+ e o 4 + o s e+ o s e « s+ o o 4#4,45,47,53,54,61,62,63,83,95,98,99,100,114,115
Lentils (Lens culinaris MedicC.) . +. o « « o o o o s = o o s« o « o « » 114,118
Lettuce, prickly (Lactuca s8eriola L.) ¢« + « « ¢ o o « « » « « « « » 89,117,130
Lettuce, blue (Lactuca pulchella (Pursh) DC.} ¢ « + &+ « « « o « o « « « » 123
Locoweed, wooly (Astragalus, mollissimus) . . +. + + ¢ « & o o » s + o « s« « 30
Mallow, little (Malva parviflora L.} . &+ + « o o » o » » « o « « - « 102,108
Mariposa, sagebrush {Calochortus macrocarpus Dougl.) « + « + o o+ »+ o 123
Martimonyvine (Lycium halimifolium Mill.}) . « + « « &« o ¢ o s « o » = 123,125
Mayweed, chamomile (Anthemis cotula L.} . . . . . . 62,63,65,94,11,114,115,117
Medic, black (Medicago lupulia L.} . ¢ ¢ ¢ & o ¢ « =« ¢ = o o = s =« » » « 123
Medusahead (Taeniatherum caput-medusae [IL.] Nevski)

Mexicantea (Chenopodium ambrosicides L.) .« « ¢ « « o ¢« o o o o + o = « » 123
Milkweed, showy (Asclepias speciosa TOrr.} .« « « « o « o + « o« &+ o = » » 123
Millet, proso (Panicum miliaceum L.} . . . . . . . e e e e s o« o - 44,77
Montia, narrowleaved (Montia linearis (Dougl.} Greene) e e e o+ . e s e« . 123
Mugwort (Artemisia vulgaris L.) . + ¢ ¢ o « o o o s s & o o = & « o « = « 123
Mustard, black (Brassica nigra [L.] W.J.D. Koch}) .+ « + « & &« &« & « » s » » 13
Nettle, stinging {(Urtica diocica L.} . « « ¢« o« « o &+ o o o » s = s« o « « o« 123
Nightshade, bittersweet (Solanum dulcamara L.} . . e e & « o « . 123

Nightshade, black (Solanum nigrum L.} . . 45,585, 68 69 75 ?6 81,82,84,85,86,95
Nightshade, hairy (Solanum sarrachoides Sendtner} . 44 45 47,54, 94 98 99 100
Nutsedge, purple (Cyperus rotundus L.} . . . . . . . » ¢ o « BB
Oat, wild (Avena fatua L) . . . e s e 57 58 59 60 65 71 ?2 109,110
Orach, halberdleaf (Atriplex patula hastata (L.} Gray) e e s e s « s . o 123
Orach, red (Atriplex rosSed L.} .+ + ¢ o & « = o s o s o 2 o s« « o » « « o 123
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Panicum, fall (Panicum dichotomiflorum Michx.) . . + « « « » « « - « 123,128
Pea, volunteer (Pisum sativum L.} o« « ¢ ¢ « & = » o = = = s s o o« « o « o 111
Peach (Prunue persica (L.) Batsch.) ¢ + & ¢ s « o s « 2 s s s » o » » « - 123
Pennycress,field (Thlaspi arvense L.} . . . . . . 62,63,64,111,112,114,115,117
Penstemon, Blue Mountain (Penstemon venustus Dougl.) .« . « « « « « = « o 123
Pepperweed, perennial (Lepidium latifolium L.} . . . . «. . « « ¢« « . « . 123
Phacelia, glandular (Phacelia glandulosa Nutt.} . . . ¢ ¢« « « « + o « « « 123
Phacelia, virgate (Phacelia heterophylla hetercphylla Pursh)} . . . . . . 123

Pigweed, prostrate (Amaranthus blitoides S. Wats.)

o s s 2 = s & o & e 3 e o o & o s s s s s s+ o « s o s+ 55,68,69,75,76,81,82,95%
Pigweed, redroot (Amaranthus retroflexus L.}

e s 4+ e & s s s « = o s s+ s s « « o 48,53,55,64,68,69,75,76,81,82,83,87,95,99
Pine, Scotch (Pinus sylvestris L.} . ¢ & « ¢ o ¢ s o o o o o o » » o « « 123
Popcorn flower, Scouler’s (Plagiobothrys scouleri pencillatis (Greene) Crong.}

T

Prinsepia, hedge (Prinsepia uniflora Batal.} . . . o + &« + o « = « » o« » 123
Puncturevine (Tribulus terrestris L.) . « « » s ¢ o s s s « 2 o a & e & s 79
Purslane, common (Portulaca oleracea L.} . . e e s e s s e e e 53,83 101
Pussy~toes, tall (Antennaria anaphalocides Rydb ) e s+ o s o & o o « = « o 123
Pussy-toes, woodrush (Antennaria luzulcides T. & G.}) . ¢ ¢« « « « « « « o« 123

Quackgrass (Elytrigia repens [L.] Nevski) . . . .

Skeletonweed, rush (Chondrilla juncea L.) « . . « .+ « . e o o« .« 123
Smartweed, pale (Polygonum lapathifolium L.} . . . . . « . . 123,125
Snakeweed, broom (Gutierrezia sarothrae (Pursh) Britt. & Rusby . s s o 30,40
Snapdragon, lesser {(Antirrhinum orontium L.) . . . . . . . . . . 44,54,94,95

Ragweed, common (Ambrosia artemisiifolia L.} . . ¢ ¢ ¢« &« « &+ « « » « « « 123
Ragwort, tansy (Senecio jacocbaea L.) .+ . « « ¢ + + « o s« o s » « « » 123,125
Rocket, yellow (Barbarea vulgaris R. Br.) . . . « + « o « « « = » « . 123,125
Rose, sweetbriar (rosa rubiginosa L.) . o+ « o ¢ « o « o o o « o s » » 123,128
Rush, soft (Juncus effusus gracilis L.} + o + ¢ o 2 « = 2« s s o o o « » = 123
Rye (Secale cereale L.) . . D . . 123
Ryegrass, Italian (Lolium multlflorum Lam.} « ¢« ¢ o o o o o« & o . 118 119 123
Ryegrass, perennial (Lolium perenne L.) . + « o « « 2 s = ¢ = » o » « « o« 123
Salsify, meadow (Tragoepogon pratensgis L.) « « ¢ o « » o o s o « a « =« » » 123
Sandspurry, red (Spergularia rubra (L.} J. & C. Presl.) . . . . . + . « - 123
Sedge, woolfruit {(Carex lagiocarpa Ehrh.} . . « o ¢ 4 ¢ &« o « o « » o « « 123
shattercane (Sorghum bicolor (L.) Moench) . . . . e o s e o s e < « 123,125
Shepherdspurse (Capsella bursa-pastoris (L.)}Medik. ) e e s e e e e . . . 48
Shepherdspurse (Capsella bursa-pastoris [L.] Medic.} . , . . + « & 112 113

Sorrel, red (Rumex acetosella L.} « + « o s 4 o s « o s o« s s s o s s « o 123
Sowthistle, annual (Sonchus oleraceus L.} . « « « « « o s « o = « « = =« 34,130
Spearmint (Mentha spicata L.} . o « ¢ & o o o o « o o 5 » o o « 2 & o« s+ » 123
Speedwell, common (Veronica officinalis L.} ¢ + o « &« & o 5 & » o » « » « 123
Speedwell, germander (Veronica chamaedrys L.} . « + o ¢ « o « « = « - 123,125
Speedwell, ivyleaf (Veronica hederifolia L.} . « ¢ + « 4+ ¢ « o « o « - 93,123
Spike-primrose, brock (Boisduvalia stricta (Gray) Greene) . . . . « . . . 123
Spikerush, blunt (Eleocharis obtusa (Willd.) Schultes) . . . . . . . . . 123
Sprangletop, bearded (Leptochloa fascicularis (Lam.) Grayy . . . . . 123,125
Spruce, Norway (Picea abies (L.) Karst.) . o« « ¢ 2 o o« o o o o » = = o » 123
Spurge, leafy (Buphorbia esula L.} . . . . . . 16,17,18,19,21,22,23,26,27,2%
Spurge, petty (EBEuphorbia peplus L.) . e s s s e e 2 2 s o & « - 47
Spurge, thyme-leaved {Euphorbia serpylllfolla Pers J e e o s s e o s » o 123
Spurry, umbrella {(Holosteum umbellatum L.} . . . . . e e e e s e o« o« 123
St. Johnswort, larger Canadian (Hypericum maijus (Gray) Brxtt ) « . 123,125

8t. Johnswort, common (Hypericum perforatum L.} . . . . . « o+ « . . e o+ 123
Starthistle, vellow (Centaurea solstitialis L.} . . « » +» « » « « 31,33,34,36
Sumpweed, poverty (Iva axillaris Pursh) . . ¢ « o ¢ ¢« o o s » s o = « « « 123
Sunflower, Maximilian (Helianthus maximilianii Schard.} . . . . < .« . 123
Sunflower, woolly (Eriophyllum lanatum integrifolium (Hook.} Smxley) . . 123
Sweetclover, yellow (Melilotus officinalis [L.] Lam.) . . . . . . . . 102,106
Sweetroot, spreading (Osmorhiza chilensis H. & A.) . . . . . « . . . . . 123
Tarweed, palouse (Bmsinckia retrorsa Suksd.) . . . e o o« o 123
Thelypody, entireleaved {Thelypodium integrifolium (Nutt ) Endl ) -« « + 123
Thistle, bull (Cirsium vulgare (Savi) Tenore)} . . . « » « o = « « = « « » 123
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Thistle, Canada (Cirsium arvense (L.) Scop.)

Thistle, Canada {cirsium arvense) . . . . .
Thistle, plumeless (Carduus acanthoides L. ) -
Tickle-grass (Agrostis scabra Willd.) . . . .
Toadflax, yellow (Linaria vulgaris Mill.) . .
Tobacco, coyote (Nicotiana attenuata Torr.) . .
Touch-me-not, Himalayan (Impatiens glandulifera Royle)
Trefoil, birdsfoot (Lotus corniculatus L.} . . . . . .
Trumpetcreeper (Campis radicans (L.) Seem. ex Bureau) .
Varnish tree (Koelreuteria paniculata Laxm.) . . . .
Velvetleaf (Abutilon theophrasti Medicus) . . . . .
Velvetleaf (Abutilon theophrasti Medik.) . . . . .
Ventenata (Ventenata dubia [Leers)] Coss & Dur.) . .
Verbena, prostrate (Verbena bracteata Lag. & Rodr. .
Vetch, common {Vicia sativa L.) « « « « « & « « . .
Vetch, hairy (Vicia villosa Roth) . « » + o « o« « o « &
Watermilfoil, northern {Myriophyllum exalbescens Fern.)
Wheat, volunteer {Triticum gaestivum L.} . . . . . . . .
Wheatgrass, crested (Agropyron cristatum (L.} Gaertn.) . .
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Wheatgrass, intermediate (Agropyron intermedium {(Host) Baauv.)

Wildrye, giant (Elymus gliganteus Vahl.) . . . . . . . . .
Willowweed, panicle (Epilobium paniculatum Nutt. ex T. & G.)
Willowweed, small-flowered (Epilcobium minutum Lindl.)} . . .
Windgrass, interrupted (Apera interrupta (L.} Beauv.) . . .
Windmillgrass, tumble {Chloris verticillata Nutt.} . . . .
Wintercress, American (Barbarea orthoceras Ledeb.} .
Wormwood, Louisiana {(Artemisia ludoviciana nutt.} . .
Yarrow, common {Achillea millefolium L.} . . . . . .
Yerba buena (Satureja douglasii (Benth.) Brigq.) . . .
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WOODY PLANT INDEX

(alphabetically by scientific

Alnus rubra (Alder, red) . . . & « + « « &
Artemesia frigida Willd. (Sagebrush, fringed)
Populus trichicarpa (Cottonwood, black) . . .
Tamarix ramosissima Ledeb. (salt cedar) . . .

LR I )
.
. s s @

142

name)

. 8 8 a

Page/Pages
- - . - 2
. . 32,40
e & % B
- - . 127



WOODY PLANT INDEX
{alphabetically by common

Alder, red (Alnus rubra) . . .« « ¢ o o ¢ + « o
Cottonwood, black (Populus trichicarpa) . . .
Sagebrush, frlnged (Artemesxa frigida Willd. ) .
Salt cedar (Tamarix ramosissima Ledeb.) . . . o
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Alfalfa . . .
Barley . . .

Bean, baby lima
Bean, blackeye

Bean, kidney
Bean, pink .
Bean, pinto .
Bean, snap .
Canola . . .
Corn . . . .
Corn, sweet .
Cotton - s =
Cucumber . .
Douglas-fir .
Fallow . . .
Fescue, sheep
cv. Covar
Grass seed .
Lettuce . . .
Meadowfoam .
Oats
cv. Cayuse

Peppermint .
Potatoe . . .
Sorghum . . .
Strawberry .
Sugarbeet . .
Tomato . . .
Triticale

cv. Celia and

Wheat, spring

Wheatgrass, crested
Wheatgrass, intermediate

cv. Luna
Wheat, winter

Wheatgrass, pubescent .
Wheatgrass, streambank
Wheatgrass, thickspike
Wheatgrass, western .

Wildrye, Russian
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HERBICIDE INDEX
{by common name or code designation)

This table was compiled from nomenclature approved by the
of America Terminology Committee (Published in each issue
the Herbicide Handbook of the WSSA (6th edition). "Page®
where a report about the herbicide begins; actual mention
following page.

Weed Science Society
of Weed Science) and
refers to the page
may be on a

Common Name
or

Designation Chemical Name Page
AC 299,263 Not avallable 55,68
acetochlor 2=-chloro~N~Sethoxymethyl)~N=- 44,47,74,76,113,119
alachlor 2=chloro-N=-(2, 6~diethylphenyl)~- 74,96
N-{methoxymethyl)acetamide
asulam methyl sulfanilyvcarbamate 2
atrazine &~chloro-N-ethyl-N’~-(l~methyl- 2,44,73,74,75,76,79,
ethyl)-1,3,58~triazine-2,4~diamine 80,81,82,92,96
bensulide 0,0~-bis{l1-methylethyl}s8~[2-(phenyl 48,51
sulfonyljaminc]ethylphosphorodithiocate
benoxacor 4-(dichloroacetyl}~3,4~dihydro-3~ 44,49
methyl-2H-1, 4~benzoxazine
bentazon 3~igopropyl~1H-2,1,3~benzothiadiazin~ 54,69,81,111
4{3H)~one 2,2-dioxide
bromoxynil 3, 5~dibromo~4~hydroxybenzonitrile 53,54,59,61,63,80,
81,83,110,13111,112,
114,115
CGA 1520035 i~ {4-methoxy-6-methyl-triazin-2-yl- 73,79,80,96
3~-[2=-{3,3,3~trifluoropropyl)-
phenyl sulfonyl]~urea
CGA 248757 Not available 79
chlorsulfuron 2-chloro-N-{[ (4-methoxy~6-methyl—- 14,311,118
1,3,5~triazin-2-yl)aminocjcarbonyl]
benzenesulfonamide
clomazone 2={(2~chlorophenylimethyl]~4, 4~ 48,92,120
dimethyl=-3-isoxazolidinone
clopyralid 3,6~dichloro~2~pyridinecarboxylic acid 9,13,14,30,31,37,38,
39,40,41,42,75,
93,108
CQ 1451 coformulation of desmedipham, 106,107
ethofumesate and phenmedipham
cyanazine 2={{4~chloro~6-9ethylamino)}~1,3,5~ 75,77

triazin-2-yljamino]-2-methyl-
propanenitrile desmedifam
ethyl{3~{{ {phenylamino)carbonyl]
oxy]phenyl]carbamate
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cycloate

desmedipham

dicamba

dichlormid

diclofop

difenzoquat

dimethenamid

DPX-66037

endothall

EPTC

ethafluralin

ethofumesate

F 6285

F 8426

fenoxaprop

flumetsulam

flumiclorac

fluroxypyr

fluxofenim

S-ethyl cyclohexylethylcarbamothioate

ethyl[3[ [ (phenyamino)carbonyl Joxy]
phenyl Jcarbamate

3,6-dichloro-2-methoxybenzoic acid

N,N-diallyl-2,2-dichloroacetamid

(x)-2-[4(2,4-dichlorophenoxy)
phenoxy]propanoic acid

1,2-dimethyl-3,5-diphenyl-1H-
pyrazolium

2-chloro-N-(2,4-dimethyl-3-thienyl)
-N-(2-methoxy-l-methylethyl)-acetamide

2-[[[[[(4-dimethylamino)-6-(2,2,2~
trifluorcethoxy)-13,5-triazin-2-yl]amino]
carbonyl ]amino]sulfonyl]-3-
methylbenzoic acid

7-oxabicyclo[2.2.1]heptane-2,
3-dicarboxylic acid

S-ethyl dipropylcarbamothicate

N-ethyl-N-(2-methyl-2-propenyl)-
2,6-dinitro-4-(trifluoromethyl)
benzenamine

(t)-2=-ethoxy=-2,3-dihydro-3,3-
dimethyl-5-benzofuranyl
methanesulfonate

Not available

ethyl-2-chloro3-[2-chloro-4-fluoro-
5-(4-difluoromethyl)4,5-dihydro-3
methyl-5-oxo-1H-1,2,4-triazol-1yl|
phenyl-propanocate

(£)-2-[4-[ (6-chloro-2-
benzoxazolyl)oxy]phenoxy]
propanocic acid

N-[2,6-difluorophenyl)-5-methyle
(1,2,4)triazolo-[1,5a)-pyrimidine-
2-sulfonamide

[2-chloro-4-fluoro-5-(1,3,4,5,6,7-
hexa-hydro-1,3-dioxo-2H-isoindol-
2-yl)phenoxy]J]acetic acid

[ (4-amino-3,5-dichloro-6-
fluorcophyridinyl)oxylacetic acid

l1-(4-chlorophenyl)-2,2,2-

trifluoroethanone-0~-(1,3-dioxolan~-
2-ylmethyl)axime

146

99,104

98,100,101,102,103,
104,105,106,107

i0,11,27,30,37,38,
39,40,41,42,79,80,
81,82,92,110,114,121
44,87,119

58,59,60,109,110,
117,118

59,60,109
44,47,49,69,74,76,
95,113

101,102,103,104

105

55,77,98,119

48,92
92,93,98,99,100,

106,107

93

108,115

59

75

79

18,29,41,42

113



glyphosate

halosulfuron

imazamethabenz

imazapyr

imazaquin

imazethapyr

lactofen

MCPA

metham

metolachlor

metribuzin

metsulfuron

MON 65005

NA 305

NA 307

Na 308

napropamide

napthalam

N~ {phosphonomethyl)glycine

methyl-3-chloro-5-(4,6~dimethoxy
pyrimidin-2yl-carbamoylsulfamoyl}~1~-
methyl pyrazole-4-carboxylate

{¥)=2-[{4,5=-dihydro~4-methyl—-4-
{1-methylethyl)-5-oxy=-1H~
imidazol-2-yl}—-4{and 5}~
methylbenzolic acid (3:2}

{£}=2~({4,5-dihydro~4-methyl—4~
{1,~emthylethyl)=-5-oxo-1H-
imidazol-2-yll4{and 5)-
methylbenzoic acid (3:2)

2=14,5~-dihydro—4~methyl—4-
{1-methylethyl}j~5=~oxo~1H~imidazol~2~yl]
-5=gthyl=-3~guinolinecarboxylic acid
2-14,5~dihydro-4-methyl-4~
{1-methylethyl}~-5-oxo~1H-~1~imidazol~
2=-yl}-5-ethyl~3-pyridinecarboxylic
acid

(y~2~ethoxy~l1l-methyl~2~oxoethyl 5-[2-
chloro-4~({trifluoromethyl)phenoxy}-2-
nitrobenzoate

{4-chloro~2-methylphenoxy) acetic acid

methylcartbamodithioic acid
2-chloro-N-{2~ethyl-6-methyl~-
phenyl)}~N-{2-methoxy~l~methyl-
ethyl}acetamide

4-amino~6~{1, l-dimethylethyl)~
3~ {methylthic)~-1,2,4-triazin=-5
{4H)}~one

2=[{[{ {(4-methoxy~6-methyl-1,3,
5-triazin-2-yljaminojcarbonyl]
N-{phosphonomethyl)glycine

coformulation of desmedipah,
ethofumesate and phenmedipham

coformulatin of desmidipham,
ethofumesate and phenmedipham

Same as above

N,N-diethyl-2~{l-napthalenyloxy)
propanamide

2-[{(l-napthalenylamino)carbonyl]
benzoic acid

147

7:,9,23,27,33,39,
87,88,92,120,127

82

57,58,59,60,109

2,127

19

19,26,53,54,55,
67,68,69,80

47

59,61,63,109,
110,112,114

86,87,99
44,47,49,67,73,74,
75,76,79,89,93,95,
96,113
81,83,89,92,95,
118

9,10,11,13,14,30,
37,38,39,40,41,42,
121

87

106,107

106, 107

106,107

50,130

48



nicosulfuron

oxyfluorfen

paraquat

pendimethalin

phenmedipham

phrithiobace

picloram

primisulfuron

pronamide

prosulfuron

pyridate

guinclorac

quizalofop

rimsulfuron

SAN 845

sethoxydim

gsulfometuron

terbacil

thifensulfuron

2-[[[[(4,6-dimethoxy-2-pyrimidinyl)
amino]carbonyl Jamino]sulfonyl]-
N,N-dimethyl-3-pyridinecarboxamide

2-chloro-3-(3-ethoxy-4-nitro-
phenoxy)-4-(trifluoromethyl)benzene

1,1’-dimethyl-4,4 bipyridinium ion

N=(1l-ethylpropyl)=-3,4-dimethyl-
2,6-dinitrobenzenamine

3-[ (methoxycarbonyl)amino]phenyl
(3-methylphenyl)carbamate

Not available

4-amino-3,5,6-trichloro-2-
pyridinecarboxylic acid

2-[[[[[4,6-bix(difluoromethoxy)-
2-pyrimidinyl]amino]carbonyl]
amino]sulfonyl]benzoic acid

3,5-dichloro(N-1,1-dimethyl-2-
propynyl)benzamide

See CGA 152005

O-(6-chloro-3-phenyl-4-pyridazinyl)
-S-octyl carbamothiate

3,7-dichloro-8-quinoline-
carboxylic acid

*-2-[4-[6-chloro-2-quinoxalinyl)
oxy ]phenoxy|propanoic acid

N-[[(4,6-dimethoxy-2-pyrimidinyl)
carbonyl]-3-(ethylsulfonyl)-2-
pyridinesulfonamide

3,6-dichloro-2-methoxy benzoic acid

2-[1-(ethoxyimino)butyl]-5-[2-
(ethylthio)propyl]-3-hydroxy-
2-cyclohexen-1-one

2-[[[[(4,6-dimethyl~2-pyrimidinyl)
amino]carbonyl]amino]sulfonyl]
benzoic acid

5=-chloro-3-(1,1-dimethylethyl)-6-
methyl-2,4(1H,3H)-pyrimidinedione

3-[[[[4-methoxy-6-methyl-1,3,5-
triazin-2-yl)amino]carbonyl]
amino]sulfonyl]-2-thiophene-
carboxylic acid

148

44,77,79,80,83

92,94

7,92

67,80,84,89,92
98,100,101,
102,103,104,105,
106.107

85
9,10,11,13,14,16,17,
i8,1¢%,21,22,23,26,
27,29,30,31,32,33,
37,38,39,40,41,42

79,80,81,82,90

92

82

54

17,22,26,31,33

72

45

114

71,772,130

89

61,62,63,70,109,110,
111,112,114,115,117



triallate

triasulfuron

thiazophyr

tralkoxydinm

tribenuron

triclopyr

trifluralin

triflusulfuron

2,4-D

2,4-DB

§-{2,3,3~trichloro-2-propenylibis
(1-methylethyl)carbamocthiocate

2-({2-chlorocethoxy)-N-{ [4-methoxy~
6-methyl-1,3,5-triazin-2-y1l)
amino]carbonyl Jbenzene-sulfonamide
methyl 2~(diflucromethyl}~5~(4,5=
dihydro-2-~thiazolyl}~4~(2~-methylpropyl)
-6=-trifluoromethyl-3-pyridinecarboxylate
2-c¢yclohexen-l-one~2-[l-ethoxyimino}
propyl]-3hydroxy~5-(2,4,6~
trimethylphenyl)-propancate
2=-{{{[(4-methoxy-6-menthyl-1,3,5~
traizin-2-yl)methylamino]carbonyl}
amino]sulfonyl Jbenzoic acid

[(3,5,6~trichloro~2-pyridinyl})
oxylacetic acid

2,6~dinitro~N,N-dipropyl—4—
{trifluoromethylibenzenamine

See DPX~66037

{2,4~dichlorophenoxyjacetic acid

4~({2,4~dichlorophenoxyibutanic acid

149

118,119

118

56

58,59,60

61,62,63,70,109,111,
112,114,1315,117

8,21,30,31,40

84,92,98

8,9,10,11,13,16,17,
18,19,21,22,23,26,
27,29,30,32,38,39,
40,41,42,58,59,80,81,
83,108,114,115,120,
i21

54



ABBREVIATIONS

F i e e s s e s e & w e s e s s s e m e e e .
D e e e e 4 e e e e e e e e e e s e e e e s
B s o o o = o s o s s w s s & s s s s s e 8 @
F oo i 4 e s s s e s e e e e e s e e e s e s s
B, 8, OF GC « 2 « o« « s o o s » s s s s s o
ae s« ® e s e s e ° s » % & ® & % & & e e = &

AEGCY & o o ¢ o o o o & = s s s 2 ¢ & s « s o
Bg OF BGriC. « .« « « & o o o s s s & s o o
BGREM ¢ & v 6 o + o o o s a4 s s o o « s s s a
ai Or @.1. .+ ¢ ¢« e o 4 4 s 2 s s s s o 2 s =
Al/a 4 s s 6 e i s e s e 2 s x 4 o s s e
AMABL . ¢« « o o o o o o s 8 o & 8 s ° = 3 &
BMARE . o o o o o« s o s o s o 3 s o s s o & =
AMMN  © o o 4 o« s o o & & s o 2 35 s o o s s =
BNCVR « o ¢ o « o o o 2 o o o o o s 2 2 o« o @
ANOVA Al Al ° « * L L L4 * s * s - ° L4 ® s * L ®
BNTCO o ¢ o ¢ s o o s o s o a o o o 5 s o « o
BPEIN ¢ o ¢ o o o o o s« 2 s o o o s s s « o
APHDE « o o ¢ o s & o o o o s o s a s o s s =
Appl. e s s e e e o s e s e s & & o 2 e s =
ARLU o ¢ ¢ & ¢ o s o o 5 s o o s o s« 2 o « o
-
ABU. =+ o o o 2 o« o 2 s s = o s« s & o & o o @
ABVEFA . o » ¢ o o o s s o o s o o s o o o s o
AVESA ¢ o « o & o & o o o s s 5 s o s o s« +
BZ L s v v e e s e e e e e e s e e e e e e
BAXre € ¢ ¢ « ¢ ¢ s o s 5 s o o o = o+ s s e
BETVU . ¢ ¢ o o o 2 o a a = 3 5 o « s & « =« =
BOUGR - « o & ¢ o s o 2 o o o o o = =« o o o =
BRANI +« & & 4 o o s o o 5 o a s 3 s 2 s s o s
BROMUS . .+ & & o o o o s o o o o s s « o o s
BROTC + o v o o o o o o o 5 &« o o = s o o « =«
BROTE . . ¢ ¢ o o & 4 o o o s s o o o a o « s
Buf/BA .« ¢ 4 i e e e e e e e e e e e e e
C v v o ¢ s o o o o s 5 » & & s o s s o « o o

CA . o & 6 o 2 s s o o = s s w e s & % + s @

CAPBP « o & « 5 s e ¢ o s s = o « o o & s s =
CBRFI ¢ &« « ¢ ¢« v ¢ & o o« o o s o s o o s o
CEC & + ¢ ¢ o v o 6 2 s « o s o s s s o o s @
CENCY 4 & o « 4 s o &« o o & s o o s s = s o o
CENTRE .« ¢ & « 4 o & o o 2 s o o s o s & s
CHEAL « ¢ o o s 2 2 o s o o o s s o s o « s
CHEMU . .+ + o &+ & o o ¢ o s s s & s s s & « @
CIRAR <« v ¢ o o « o o o s o s o 2 « s s o o =

CM s o ¢ o s & o o o & o o & o & & 3 » % =« &

CO o s 6 o o s o e o « o = » o s s s « s o »

COZ 0r CO; ¢« o ¢ s« o o o o s o o o o o « s =
COC v ¢ o s o o o o o & o s o« s s o » o« o » =
Cobyl Or COLY. o ¢ ¢« o o o « o o ¢ o s o s =
CRP & v ¢ o o o s o o s s o o a o o o s o « =
CRUARC & ¢ o o & s 5 o s « » a o o o a o s s =
CV O CY¥ ¢ ¢ s o s s s a o s o 35 o s o » s »
CWE o ¢« s ¢ 4 5 & o o s e s € s s e = s e o s
CWE/B v o v« 4 s o 2 e s e s s e e s e e s e
CYWOF o o o &« s o« s o s s ¢ 2 o o o o s o s =
DAT o ¢ o « o o a o s s o o s o 6 o o o s o«
DBP o « + o & o o« s o o o o o 5 s « o s s o =
DEPLt ¢ ¢ o« v e e 4 s e e e s e e e e e s e
DEBSO .+ 4 &+ ¢ = o o o s s s o o 8 s s o s o
DBV « ¢ ¢ o o o s o o & s s s s &« 5 s s s+ ¢ @

DF & & ¢« o 4o ¢« s o o 6 s o 5 s s & o o o s o

e s e o s s s s e = s « Pplus
s s « s s » o s« greater than
s = o o « « = « » «» percent
o o s+ s+ s o s s = = « Dumber
e 2 s s o = s o « « acres(s)
e + s « +» » acid equivalent
e s+ « o « Jointed goatgrass
e + e o o « &« « Agriculture
+ + « « « MAgropyron smithii
e + « » o active ingredient
. active ingredient per acre
« « « +« » prostrate pigweed
e o o« « « o redroot pigweed
e o ¢« « + o ammonium nitrate
s« « = = » » spurred anoda
. « » - analysis of variance
+ « « o . mayweed chamomile
« » « interrupted windgrass
« « » s+ s+ « . toothed spurge
e« + s+ s+ « « « « application
+ + s+ + « « « « Alnus rubra
-« » » « » air temperature
s+ o =+ e « s+ s s« « s « August
s o s s + & s+ o o wild oats
o 6 e s e s s s s o o - Dats
e« + s « o s+ s s« » « Arizona
+ « « « » « +« « Bare ground
s« s s+ s « s« . . Sugar beet
+ « « » « Bouteloua gracilis
+ » o + « « » black mustard
« = « s« « « s brumus species
e « « = o+ « Bromus tectorum
e o s+ s s s &« « downy brome
e« « +« » « bushel(s) per acre
s e 2+ o . degrees Celsius
+ e s « e« o s » o California
« + +» o« « « shepherd’s purse
e ¢« + ¢« « o Carex filifelia
. . cation exchange capacity
s s s o o s+ o+ « o cornflower
« +» « s« « « Centaurea repens
« + « «» common lambsguarter
. . - . nettleleaf goosefoot
e « o 2 o+ « Cirsium arvense
e s+« o o« » » centimeter(s)
s ¢ s+ x s = s « » « Colorado
e « o « « « . carbon dioxide
. « « . Crop oil concentrate
e+ s « s 2 + o « cotyledon
Conservation Reserve Program
. s« » s« « Carduus acanthoids
. « coefficient of variation
« » « » » one hundred weight
- » hundred weight per acre
« o » Cynoglossum officinale
. « - . days after treatment
. « + . days before planting
s+ s e o s s s = « Department
« s e = s s s s s » flixweed
e + s o o o« o + . deviation
« o o « « o« » « dry flowable
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pound(s)

. pound(s
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. . .« early postemergence
e« + + « « « » early bloom
. emulsifiable concentrate
« s+ s o » =« « « Jjunglerice
« + +« « « « Dbarnyardgrass
« + » « s« « «» « entomology
« » « « « Euphorbia esula
« + +« « . redstem filaree
« « +« » « s+ + « Experiment
« « + « + + « «» extension

value of statistical test
« + « . degrees Fahrenheit
« s+ s+ « + + - foot or feet
« + +« « » « « 8quare feet
. « « gram(s) per hectare
- + s+ & +« « =« « . gram(s)
. +« « « gallon(s) per acre
I T gr anu le
. . « . catchweed bedstraw
. « « . gallon(s) per acre
<« » « &« » » s s« « hectare
. . Galogeton glomeratus
* s & & s = = = = = bar leY
« o & & & o s &« s« ‘hour(s)
e+ o« o s o s » s« s« o Idaho
« 4 o o o & o« s « inch(es)

. imidazolionone resistant
imidazolinone tolerant

« s+ s s = s+ s s« « « = June
«+ + + =+ +« + « . potassium
s+ s+ o s s o « « & « kochia
e + + o s o « » o kilogram
. « kilogram(s) per meter

. kilogram(s) per hectare
kilometer(s) per hour
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active ingredient per acre
. pound(s)
acid equivalent per gallon
pound(s) per acre
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little mallow

. . months after treatment
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«+ « « « « « miscellaneous
. « « . narrowleaf montia
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ype postemergence treatment
. « - methylated seed oil
. « « « nitrogen or north
s s o e« s o o Horth Dakota
- » » nonionic surfactant
» s+ s+ « « « « +» New Mexico

New Mexico State University
non significant

s « s+ o » « « « northwest
e e s o s s « o o October
« « « o« « . Organic matter
. « + « Opuntia pclycantha
e« « s+ « 2 e ¢ « - QOregon
.« .+ . OCunce(s) per acre
e s s 3 e s e s e . OUNCE
e+ « s s« + o« « « « percent
« o s « + « o Pprobability
+ o «» +» wild proso millet

* = ° s o+ s

post-directed
preemergence incorporated
hydrogen ion concentration
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