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1: OF RANGE AND FOREST 

Rita Beard, Chair 



and clopyralid were at three '"H'''..U~;''' 

lli:r.!1i!f.ll!SUgm1lli~rr.J~.fQ!y!:;Q!..!~§ill~!:Q§~~~~;L Steven A. Dewey, 
of Plants, Soils and Biometeorology, Utah State University, 

irn"""XI,,,.p/1 (CENSQ) is an invader ofUtah 
forbs. Several herbicides including picloram, 
evaluate their effectiveness for this weed. Individual treatments were applied to 10 30 foot plots with 
a backpack CO2 sprayer flatfan 8002 nozzles a 10 foot spray width calibrated to deliver 25 gpa at 
40 psi. The soil was a clay loam with 7 ..6 and O.M. content of less than 2%. Treatments were applied on May 
16, June 16, and July 15, 1998 to a randomized block design, with three replications. Squarrose knapweed 
in over the three application dates, from 4 inches to 20 inches tall and Visual evaluations for weed 
control were completed July 1998 and May 27, 1999. 

All but one treatment proved to be excellent for controlling squarrose knapweed the 1999 evaluation date. The 
low rate effective when June it displayed 86 control 
when applied in Logan, UT. 84322-4820) 

Picloram 0.25 May 3-5 90 93 99 
Picloram 0.375 88 95 95 
Picloram 0.5 90 100 100 
Picloraml2,4-D 1.6 97 100 100 
Clopyralid 1.5 90 83 92 
Picloram 0.25 June 8-15 23 58 63 
PicJoram 0.375 23 75 98 
Picloram 0,5 23 83 100 
Picloraml2,4-D 1.6 27 93 100 
Clopyralid 1.5 27 97 99 
Picloram 0.25 July 20-24 na 13 86 
Picloram 0.375 na 18 100 
Picloram 0.5 na 23 100 
Picloraml2,4-D 1.6 na 38 98 
Clopyralid 1.5 na 40 99 
Check 0 a 0 
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~:<ml~Lill'lmm~:QJ;.Q!!J[Q]~!lhJ~~l!!!!Q!!.1l!!!;Li!!!ill~@I!ITJ~!2i£~~ Steven A. Dewey, Holli Murdock, 

and R. William Mace. (Department of Plants, Soils and Biometeorology, Utah State University, Utah 

84322-4820). Perennial (LEPLA) and poverty weed (IV AAX) were treated with several herbicides 

llL"',..4UllLS irnazethapyr, metsulfuron, and to evaluate their effectiveness for perennial controL 

Individual treatments were applied to 10 30 foot plots with a backpack sprayer flatfan 8002 nozzles 


a 10 foot spray width calibrated to deliver 25 gpa at 40 psi. The soil was a silty with 8 pH and O.M. 

content of less than 2%. Treatments were applied 1998 to a randomized block with three 

replications. Perennial was a little the bud stage to flowering and 

talL Visual evaluations for weed control were completed July 1, 1999. 


Excellent control of perennial pepperweed was achieved using both metsulfuron and irnazethapyr at all treatment 
rates; 2,4-D was less effective. Metsulfuron also provided excellent control ofpovertyweed but irnazethapyr did 

The salt grasses present were not injured by either herbicide. Logan, 
UT. 84322-4820) 

oz 
Metsulfuron 0.5 100 95 
Mel.Sulfuron 0.75 100 98 
Mel.Sulfuron+ 0.5+ 99 99 
2,4-D amine 12 
2,4-D amine 24 88 98 
Check 0 0 

1 99 31 
2 100 37 

lmazetbapyr 3 100 61 
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!:ill!Y.£!]~~M..f.Qm!QL.Y!1ID..:~lQ.!:~~Q!£!ili:~ Mark A. Ferrell. This research was conducted 17 miles east of 
control with of various herbicides. Plots were 10 27 

cOlnpJlete block. Herbicide treatments were broadcast 
hand-held sprayer 10 gpa at 40 on June 7,1996 temp. 52 F, soil temp. 0 

inch 65 F, relative wind north at 1 mph, 10% cloud The soil was a sandy loam (64% 
21 % and 15% clay) with 3.3% matter and 65 Silky crazyweed was in bud to 30% bloom and 4 to 8 
inches in Infestations were the experimental area. Plant counts of the entire 10 by 27 ft 
plot were made June 7, 1996 prior to herbicide application. Pre-treatment counts were compared to post-treatment 
counts to obtain percent control for 1997 and 1999 data. Visual estimation was used for percent control in 1998. 

The only treatment showing excellent control three years after application is picloram at 0.5 pounds per acre. 
Treatments combined with picloram continue to provide good control three years after application. Metsulfuron at 
0.12 02: is also good control. (Wyoming Agric. Laramie, WY 82071. 

Table. Silky crazy weed control. 

crazyweed control" 

Rate June 4, 1997 June I. 1998 June 18. 1999 

Ib/A ._--------_._.._--- % -----------------------.• 

2,4·0 (Hi Dep) 1.0 20 0 10 

2,4·0 (Hi Dep) 2.0 38 0 17 

2,4·0 amine 1.0 46 0 27 

2,4·0 amine 2.0 64 0 33 

MCPAamine 2.0 5 0 8 

2,4·0 (Hi Dep) +picloram 1.0+0.125 96 74 85 

2,4-0 amine+picloram 1.0+0.125 96 99 80 

2,4-0 (Hi Dep}+metsulfuron' 1.0+0.06 oz 99 69 80 

Picloram 0.125 97 92 82 

Picloram 0.5 100 100 100 

Metsulfuron5 O.l2oz 100 99 84 

(LSO 0.05) 21 28 26 

(CV) 22 44 35 

'Treatments applied June 7.1996. 
2All were counted in the 10 by 27 ft plots immediately before herbicide application. Pre-treatment counts were to 
post-tn;:amlent counts to obtain percent control for 1997 and 1999 data Visual estimation was used for percent control in 

added at 0.25% v/v. 

4 



(57% 24% and 19% clay) with 4% matter and a 6.7 
height. Infestations were 
made June 16, 1995 , .....,""'"~", •.,,''' 
counts to obtain 

control with applications of various herbicides. 
Plots were 10 by 27 ft with four in a randomized complete block. Herbicide treatments were 
applied broadcast with a CO2 pressurized hand-held sprayer delivering 30 gpa at 30 psi on June 23, 1995 (air 
70 F, soil temp. 0 inch 84 F, relative humidity 40%, wind north at 4 mph, sky The soil was a sandy loam 

was in bud and 6 to 12 inches in 
area. Plant counts of the entire 1 0 by 27 ft plot were 

Pre-treatment counts were to post-treatment 

The only treatments adequate larkspur control four years after treatment application were Tordon 22K at 
one quart per acre and HiDep at one plus Tordon 22K at liz pint per acre. (Wyoming Sta., Laramie, 
WY 82071. 

Table. Geyer larkspur controL 

contral2 

Treaunent' Rare July 16, 1996 June 4,1999 

ProductlA % 

Torden 22Kl Y, pint 93 85 46 

Tordon 12KJ I pin! 94 95 38 

Torden12Kl JIIz pints 98 98 68 

Torden 12K) I quart 99 99 83 

2,4-0 (Hi I quart 79 81 16 

2,4-0 ester I quart 66 91 16 

Hi Dep+ Tarden 12K I quart~ pint 95 99 82 

2.4-0 (Hi Dep) 2quans 82 94 51 

Torden 22K+2,4-0 estal 1 pint+ 1 pint 85 85 56 

Torden 22K+2,4-0 ester I pint+ 1 quart 90 97 38 

Escerrl 0.2 ounce 89 93 60 

Escorrl 0.1 ounce 73 84 41 

Escort+2,4-0 estal 0.1 ounce+1 quart 82 97 31 

Escort+ Terdon 12KJ 0.1 ounce+Ilh pints 86 94 34 

Hi I pint+O.l ounce 89 98 54 

Banvell 1 pint 90 89 23 

BimvelJ 1 quart 80 93 32 

Banvel+2,4-0 estal 1 pint+ 1 pint 54 91 24 

(LSOO.05) 22 19 32 

(CV) 19 IS 54 

'Treannents applied June 23. 1995. 

2All plants were counted in the 10 by 27 it plots immediately before herbicide application. Pre-treatment counts were compared to 

post-treaODerlt counts to obtain percent contraL 

lX_77 added at 0.25% v/v. 
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~~:J:::!~~':'::'::'L.:::!.!.!...!.=~~~' Mark A. Ferrell. This research was conducted near Devil's Tower, to 
evaluate the activity of on spurge. Plots were 10 by 27 ft. with four arranged in a 
randomized block. Herbicide treatments were broadcast with a hand-held sprayer 
delivering 20 gpa at 40 on 3. 1997 temp. 90 F. soil temp. 0 inch 87 F, relative humidity 32%, 
wind south at 5 mph, 60% cloud cover). The soil was a silt loam (27% sand, 55% silt, and 18% clay) with 2.6% 
organic matter and 6.2 pH. spurge was seed and 14 to 20 inches in height. Infestations were 
throughout the experimental area. Visual estimations of percent spurge control were made June 1998; 297 
days after treatment and July 4, 1999; 669 after treatment. 

All treatments provided to excellent control of spurge 297 after treatment. The addition of a 
methylated seed oil increased leafy spurge control with at 0.125 lblA. The addition of 
methylated seed oil did not increase spurge control for the other rates of imazapic. No treatment gave i1U~;4Ui:1lC 
control 669 days after treatment. Grass damage was moderate to severe for all imazapic rates. The addition of 

seed oil appeared to increase grass damage. There was no grass 669 days after treatment. 
(Wyoming Sta., WY 82071. SR1736) 

Table. Leafy spurge percent controL 

Treatment! Rate 1999 June 27, 1998 4.1999 

Ib/A % 

Imazapic 0.125 84 0 13 0 

0.125 95 0 35 0 

Imazapic 0.1875 95 0 23 0 

0.1875 99 0 31 0 

Imazapic 0.25 100 0 43 0 

0.25 100 0 53 0 

Piclo!;a!Il 0.5 98 0 0 0 

(LSD 0.05) 7 19 

(CV) 5 44 

!Treatments applied September 3, 1997. 
ZVisual estimates. 

seed oil added at I quA. 
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similar 

Evaluation ofdiflufenzopyr with auxin herbicides for leafY spurge control. Rodney G. Lym. (Department ofPlant 
...,....vu~""." North Dakota State University, Fargo, ND 58105). Previous research at North Dakota State University 
has shown that ooth initial and spurge control is increased when diflufenzopyr was applied with 
auxin herbicides. is an auxin transport inhibitor (A TI), which suppresses the transport 
occurring IAA and synthetic auxin-like compounds in plants. In diflufenzopyr interferes with the auxin 
balance needed for plant growth. The purpose ofthis research was to evaluate the effect the ratio of 
auxin herbicide:diflufenzopyr on ooth short- and long-term leafY spurge controL 

was established near Valley City, ND on September 1997 when leafY spurge was in the 
with 2 to 3 inch from the stem and no leaves on the main stem. The 

herbicides were applied a hand-OOom sprayer delivering 8.5 gpa at 35 The air was 68 F 
with a dewpoint of58 F and the sky was clear. The plots were 10 by 30 feet and replicated four times in a 
randomized complete block design. LeafY spurge topgrowth was visually evaluated with control based on n .... ·f'P1~1" 

stand reduction compared to the untreated check. 

LeafY spurge control or tended to increase when diflufenzopyr was applied with an auxin herbicide, 
dicamba and (Table 1). spurge control 54% 12 MAT after 

diflufi;mz:op~yr was applied with dicamba to only 20% when dicamba was applied alone. Control 
increased from 66 to 90% when diflufenzopyr was applied with picloram compared to the herbicide alone. 
spurge control also tended to increase when diflufenzopyr was applied with imazapic even though that herbicide is 
classified as an ALS inhibitor. 

LOltl!2:-terrn leafY spurge control increased when was with all herbicides evaluated 
quinclorac 1). For spurge control averaged 68% 24 MAT when diflufenzopyr was applied 
with picloram at 8 ozlA or picloram plus 2,4-D at 8 + 16 ozlA but only 30 and 43%, respectively, when the 
herbicides were applied alone. Quinclorac averaged 50% control 24 MAT when applied at 16 ozlA alone or with 
diflufenzopyr . 

The second was established to evaluate the ratio when with dicamba 
or quinclorac. The diflufenzopyr ratio varied from the standard ratio of2.5:1 herbicide:ATl to 5: I and 10:1. The 
experiment was established near Jamestown and Valley City, North Dakota, in early June 1998 when leafY spurge 
was in the true-flower growth 

injury 1 MAT and growth control 3 MAT were when was applied with 
qUlnCJlOr~IC compared to the herbicide applied alone (Table However, injury and control were 

ofdiflufenzopyr rate. For instance, leafY spurge control with dicamba applied alone averaged 
84% 3 MAT but increased to an average of97% when applied with diflufenzopyr. Control with quincIorac alone 
av~:ra~~eo 7SOio but increased to an average of97% when applied with Control was also to 
78% when was applied with to 44% with the herbicides alone. 

As in the previous experiment, the addition ofdiflufenzopyr increased long-term spurge control when applied 
with dicamba compared to dicamba alone and averaged 57 and 25% control, respectively, 15 MAT (Table The 
increase in control was similar ofthe herbicide:diflufenzopyr ratio. Unlike the first .. vr'.,.,...·rnP1nt 

term spurge control was increased when was applied with quinclorac which 80% 
control 15 MAT compared to 54% when was alone 1 and 2). The reason for the 
increase in long-term control when diflufenzopyr was with quinclorac in the second experiment but not the 
first is not known. Differences in application rate probably are not the reason since ooth the quinclorac and 
diflufenzopyr rate was less in the second than the first experiment. However, in the first experiment quinclorac 
was in the fall to a application in the second experiment 

The third and fourth were established to evaluate the optimmn of diflufenzopyr when applied 
with picloram or picloram plus 2,4-D for leafY spurge control. Diflufenzopyr was applied from 1.6 to 6.4 oz/ A 
with picloram at 8 oz/ A or picloram plus 2,4-D at 4 + 16 ozlA. LeafY spurge was in the true-flower growth 
the air was 63 F with a dew of57 F on June 9, 1998 when the third was established. 
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picloram plus 

In the fourth experiment, leafY spurge was in the fall regrowth stage with approximately 15% yellow foliage, the 
air temperature was 78 F with a dew point of60 F. 

spurge control was increased when diflufenzopyr was 
nl{',iClr'l'lm or compared to the herbicides alone and the increase was similar 
herbicide:diflufenzopyr ratio 3 and 4). spurge control averaged 88 and 83% 15 MAT when picloram 
or picloram plus 2,4-D was applied with diflufenzopyr compared to 62 or 38%, respectively, when the herbicides 
were applied alone in Jtme (Table 3). 

leafY spurge control was also increased when with or 
in the but the increase was erratic 4). For spurge control with 
at 4 plus 16 oziA only 1% 12 MAT compared to a range from 36 to 65% control 

when the same treatment was applied with diflufenzopyr. However, there was no clear trend between the amotmt 
of diflufenzopyr applied with picloram plus 2,4-D and leafY spurge control. 

In summary, increased leafY spurge control when applied with auxin herbicides and the 
increase was of the herbicide:diflufenzopyr ratio. The most consistent and increases in long-
term control came when diflufenzopyr was applied with picioram, picloram plus 2,4-D, or dicamba. 

ControlfMA 1'" 

Oicamba + X-77 + 28% N 32+025%+ 125% 65 20 3 0 

Dicamba + ditlufunzopyI"+ X-77 + 28% N 32+12.8+0.250/0+125% 78 54 11 5 

Picloram 8 89 66 48 30 

Picloram + diflufunzopjT 8+32 100 90 67 68 

Picloram + 2,4-0 8 16 95 78 70 43 

Picloram + 2,4-0 + ditlufenzopjT 8+ 16+32 99 88 85 67 

Quinclorac + Sooil' 16 + I qt 99 89 74 48 

Quinclorac + diflufenzopjT+ Scoil" 16+6.4+ I qt 100 95 67 53 


+ Sun-If + 28% N 2+1qt+lqt 95 84 52 20 
difiufunzopjT + Sun-It" + 28% 2 + 0.8 + I qt + I qt 99 96 66 47 

N 

b Commercial mixture ofdicamba plus dillufunzopjT - Oistinct (BAS-662). 
'Methylated seed-oil by AGSCO. 

bMethylated seed-oil by AGSCO. 
'Commercial formulation - Landmaster BW. 
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Oicamba + X-77 + 28% N 
Oicamba + ditlufenzopyr + X-77 + 2&<'10 N 
Oicamba + diflufunzopyr + X-77 + 28% N 
Dicamba + diflurenzopyr + X-77 + 28% N 
Quinclorac + Scoilb 

Quinclorac + diflufenzopjT + Scoilb 

Quinclorac + difiutenzopyr + Scoilb 

Quinclorac + diflufenzopyr + Scoil" 
Glyphosale + 2,4-0< 
Glyphosate + 2,4-0' + diflufenzopjT 

32 + 0.25%+ I qt 

32+32+025%+ 1 qt 

32+6.4+025%+ 1 qt 


32 + 12.8 + 0.25%+ I qt 

12 + 1 qt 


12+ 1.6+lql 

12 + 32 + 1 qt 

12 + 4.8 + 1 qt 


6+ 10 

6+10+6.4 


64 
67 
78 
70 
47 
61 
60 
66 
88 
84 

84 29 25 
94 75 58 
99 89 57 
98 83 59 
78 85 54 
96 96 83 
97 98 82 
98 96 75 
44 31 17 
78 53 27 



with piclornm or piclorarn plus 2,4-0 applied with various ratios ofdiflufunzopyr in June 1998 

Picloram + diflufenzopyr 8 + 1.6 99 96 85 
Picloram + diflufunzopyr 8+32 99 99 88 
Picloram + diflufunzopyr 8+4.8 99 99 90 
Picloram + difiufunzopyr 8+6.4 99 99 89 
Picioram + 2,4-0 + difiufunzopyr 4+16+1.6 99 90 79 
Picloram + 2,4-0 + difiufenzopyr 4+16+32 98 93 82 
Picloram + 2,4-0 + difiufenzopyr 4+ 16+4.8 99 96 85 
Picloram + 2,4-0 + difiufunzopyr 4+16+6.4 99 98 85 
Picloram 8 92 85 62 
Picloram + 2,4-0 4 + 16 80 79 38 

control with picloram or picloram plus 2,4-0 applied with various ratios ofdifiufenzopyr in September 1998 

Picloram + diflufenzopyr 8 + 1.6 99 66 
Picloram + difiufenzopyr 8+32 97 44 
Picloram + 8 +4.8 99 83 
Picloram + 8 +6.4 99 74 
Picloram + 2,4-0 + 4 + 16+1.6 88 36 
Picloram + 2,4-0 + 4+ 16+3.2 93 65 
Picloram + 2,4-0 + 4+16+4.8 95 45 
Picloram + 2,4-D + 4 + 16+6.4 95 40 
Picloram 8 88 53 
Picloram + 2,4-D 4 + 16 45 I 
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~~~~~~~~~~~~~~~~~~~~~~~~~R~~G.Ly,m. 
:SClenc:es, North Dakota State ND 58105). is an ALS LUUU"""",S 

spurge control in non-cropland. Research at North Dakota State 
shown that occasionally will injure certain grass species. The purpose of this research was to evaluate 
imazapic applied alone, in rotation with picloram plus 2,4-D, or the three herbicides applied together for long
term leafy spurge control. 

North Dakota in a dense stand 
Initial herbicide treatments were in the true-flower growth stage or in mild-S:ep1ten:Jlber 
when spurge was in the full regrowth Initial treatments of imazapic were followed by plclloram 
plus 2,4-D. Likewise, initial treatments of picloram plus 2,4-D were followed by imazapic. Imazapic was applied 
at 1 or 2 ozlA in the spring or full, respectively. Picloram plus 2,4-D was applied at the general use rate of4 + 16 
oziAinthe or8+ 160zlAinthefull. The mixture ofpicloram plus 2,4-D plus was 
applied once in the spring or full with no follow-up treatment. 

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

Table. . offull at two locations. 

~ 

Picloram+ 2,4-D 4+16 Ima:zapic+Scoil+28% N 2+1qt+lqt 85 88 86 99 99 99 70 95 82 
illlllZl1pic+Scoil+28% N l+1qt+lqt Picloram+2,4-D 8+16 28 58 43 99 99 99 53 . 82 67 
Picloram+2,4-O+imazapic 4+16+1+ 
+Scoil+28% N Iqt+lqt None 99 95 97 95 99 99 97 99 98 
LSD (0.05) 11 16 7' 

8+16 1+1qt+lqt 98 94 96 82 91 87 
Imazapic+Scoil+28% N Picloram + 2,4-D 8+16 99 99 99 96 98 97 
Picloram+2,4-0+ 
imazapic +Scoil+ 28% N lqt+lqt None 99 99 99 59 64 61 

interaction be1ween locations. Control with imazapic at Valley City was higher than at Jamestown. 
< Control at Valley City is higher than at Jamestown. 

The three herbicide mixture ofpicloram plus 2,4-D plus imazapic applied once in the spring provided the best 
long-term leafy spurge control (Table). Control averaged across locations was 98% in September 1999, 15 months 
after treatment. This high level ofcontrol was unexpected and is similar to picloram alone at 32 ozlA. 
The same three-herbicide treatment applied in the fall only 61% control 12 months after trea1ment. The 
best split treatments were picloram in the followed by in the full and Uli'........,,''

fall-applied followed by picloram plus 
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~~!ID!!:&t£.Q!!l!.Q!~~llz!J.!t!:!Q1ru!£!m~r!i.!J!!Q!~~!!!J;~~2Y!.~!lli?!~. Rodney G. Don A. 
Mundal, and Robert B. Carlson. An experiment to evaluate the effect of herbicide application on biocontrol 
insect population and spurge control was established on a private farm near Cuba, North Dakota. 

PPI:oxlmlitelly 500 Aphthona were released in July 1989 in a moderately dense of leafY spurge. 
The insects established and to patches of leafY spurge within the to the 
"""O,u • .uUJI.j; of this PYT""""mP1r1t 

The experiment was established in two patches of leafY spurge approximately 5000 square feet each and about 1 00 
yards apart. The treatments included picloram plus at 0.5 + 1 IbiA fall applied, picloram plus at 0.25 
+ 1 lblA applied, and an untreated control. Herbicides were annuaUy with the initial 

treatment on June 5, and the first fall treatment on 10, 1992. Herbicides were at 
similar dates from 1993 to 1995. The were 15 by 50 and treatments were replicated four times (two per 
patch). A, nigriscutis population was evaluated by sweep counts with a standard insect collection net and are 
reported as a mean ofthree square meters (five sweeps 1 

spurge stem declined rapidly when herbicides were fall applied to infested with A, niarifi:l~llti<: 

(Table 1). The leafY spurge stand declined from 164 stems/m2 in to 10 stemslm2 the following year. 
spurge gradually declined with the insect alone treatment from 187 stems/m2 in June 1992 to 5 stems/m2 by May 
1995. Both the insect alone and fall-applied herbicide plus insect treatments provided more rapid spurge 
stem reduction than the herbicides plus insects treatment. Herbicides in June the 
adult beetles from on those plants, and thus probably reduce egg laying and larvae i',..."",hnCT 

LeafY spurge stem density continued to decline over time and averaged 11 stemslm2 in 1999. Since herbicide 
application was after the decline is due to control by AphtholUl flea beetles alone (Table 1). Control 
tended to be better with the 2,4-D in the fall with insects and the insects alone treatment 
l'f\""n~rM to the same applied in the spring. It is that the A, will maintain long-term 
leafY spurge control without fUrther chemical treatments. 

The A, nigriscutis population gradually increased over time from 1993 to 1996 and 90 in 1997 
and 1998 of treatment (Table Flea beetle population to decline in 1997 as the leafY spurge 
density decreased. There was an average ofonly 23 beetleslm2 in 1998 regardless ofthe initial treatment. Thus, 9 
yr after the initial release of flea beetles, the population appeared to be in equilibrium with the 
population. It took 4 yr less for this equilibrium to be reached when herbicides were used in 
biocontrol compared to the insects 

In summary, the fall herbicide treatment combined with the biological control agent AphtholUl nigriscutis provided 
more rapid leafY spurge control than the insects alone. The spurge density declined when only 
insects were and took 3 yr to reduce the to the same level achieved in 1 yr the 
l1erblclde-DlllS-ln~:ct combination treatment and 4 yr than herbicides alone (based on long-term averages). 
LeafY spurge and A. nigriscutis population had reached an equilibrium by 6 yr after the herbicide 
treatment and are expected to maintain acceptable leafY spurge control. 
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Table I. leafY spurge stem density after treatment with Aphihona nigrisc:utis alone or combined with herbicide treatments near Cuba, ND. 

June May May May June June June June 
Treatment" Rate 1992 1993 1994 1995 1996 1997 199& 1999 

IblA 

Picloraro + 2,4-D (Spring) 0.25+1 210 208 134 

Picloraro + 2,4-D (Fall) 0.5+1 164 10 II 

InsectonJy 187 150 99 

LSD (0.05) 30 27 20 

• Herbicides annually applied in June or September from 1992 to 1995. 

16 

0.5 

5 

10 

Noim2 

22 

0.5 

13 

10 

13 

12 

17 

NS 

15 

11 

17 

NS 

17 

9 

7 

5 

Table 2. Effuct on Aphthona 3 insect had established. 

Treatment' Rate 1992 1993 1994 1995 1996 1997 1998 1999 

IblA No.lm2 

Picloraro + 2,4-0 (Spring) 0.25+1 0 19 76 25 12 17 19 

Piclomm + 2,4·0 (Fall) 0.5+1 21 52 40 30 18 8 26 20 

Insects only 12 28 132 70 96 23 27 14 

LSO(0.05) 5 16 63 16 29 6 NS NS 

, Herbicides annually applied in June or September from 1991 through 1995. 
b Highest number collected during sampling from June through September. 
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to 703 

g~ill§!~[g~!t!l~~~&lQ..§~~Lill[lligQ~. Timothy W. Miller and Laurel Baldwin. (Washington State 
WA 98273 and Whatcom County Noxious Weed WA 98226) 

Smooth hawkweed is a weed that is known to infest portions of Whatcom, 
Skagit, and Snohomish counties in northwestern Washington. In this hawkweed was listed as a Class 
B noxious weed in Due to the newness of the weed in the state, it was desirable to test several 
herbicides with to aid in the control of smooth hawkweed on sites, and pastures. 

The experiment was established 6, 1999 on a roadside near Bellingham, heavily infested with 
smooth hawkweed. Treatments were May 10, when the hawkweed was 4 to 8 inches tall and actively 
growing. Rain had fallen most of the week, but the weeds were at the time of application (Table 1). 
Herbicides were applied a backpack sprayer the equivalent of 31.3 gpa at 37 
Smooth hawkweed control was visually estimated June 7 (28 days after treatment, DAT). A 0.09 m2 quadrat was 
placed within each June 18, and vegetation within the quadrat at the soil line. Grasses were then 
separated from and both components were air-dried inside a for 7 days and dry 
recorded. The was a randomized complete block with four replicates. Means were CPl",,,,.,,"tPI1 

using Fisher's Protected LSD. Data are presented in Table 2. 

a.m., 
Broadcast, postemergence 
Weeds 410 8 in. tall 
40% cloud cover 
Winds 2 10 4 mph from W 
Air temp, =55 F 
Soil temp (6") 41 F 
Relative humidity 48% 
No soil surface moist 

Initial control of smooth hawkweed ranged from 34 to 89% at 28 DAT. Treatments with clopyralid, dicamba, 
tric1opyr, BAS and provided fair control of the weed (80% control or greater). All herbicide 
treatments metsulfuron applied alone reduced hawkweed at 39 DA T compared to the untreated 
control. Hawkweed biomass weights ranged from 1.2 to 5.9 019 to 585 Ibs/ac). Grass dry at 39 
DAT was not affected by these herbicides and from 2.4 to 7.1 glO.09 m2 

Hawkweed in 1999 was by all treatments amine {data not 
density will be rated in the of2000 to more evaluate the effect of the 1999 herbicide 

Table 2, Control ofsmooth hawkweed at 28 days after treatment (OA1) by various herbicides, and dry 

BAS 662 01 H 0.69 
2,4-0 amine 3.0 
dicamba 1.0 
dicamba + 2,4-0 0,5 + 1.4 
clopyralid + 2,4-0 0.19 + 1.0 

+2,4-0 0.75 + 1.5 
0.38 

metsulfuron" 0.6oz 
metsulfuron' + 0.60z+ 

dicamba + 2,4-0 0.5 +0.95 
Untreated control 

treaments 

81 
55 
68 
80 
89 
80 
84 
34 
74 

0 

L2 
5.7 
5.9 
4.0 
3.8 
2.6 
3.5 

12.6 
3.1 

12.9 
5.2 

5.3 
5,5 
64 
7.1 
5.3 
4,7 
4,5 
2,"; 
2,-' 

4.7 
ns 
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Timothy W. Miller and Lucero. (Washington State University, 
W A 98273 and Clallam County Noxious Weed Port Angeles, W A Giant hogweed 

is a European weed that is currently known to infest of western This 
species is a Class A noxious weed in A trial was to determine the of giant 
hogweed to several herbicides. The site was a creekside heavily infested with giant near Port ;-"".<::c'."'''''. 

and herbicides April when the had 
from 1 to 3 feet in Rain had fallen most of the ",..~.""", 

week, but the weeds were dry at the time (Table Herbicides were applied a CO2-pressurized 
backpack sprayer spraying the equivalent of41 gpa at 37 psi. Giant injury (0 =no and the plant 
flowered; 100 = dead plant) was visually estimated July 1. The design was a randomized complete 
block with four replicates. Means were using Fisher's Protected LSD. 

both causing than 90% injury 
of treated TricIopyr + 2,4-D was less effective, but still gave 
control (80% injury). 

Based on these 1.ll1'>.£.ClV1v were the herbicides 

Individual were marked with wire 

a.m~, 

Broadcast, postemergence 
Weeds I to 3 ft. tall 
0% cloud cover 
Winds I to 4 mph from NE 
Air temp. 25 C 
Soil temp (6") = 4 C 
Relative humidity 34% 
No dew; soil surface moist 

various herbicides. 

Treatment' Trade name Rate' Control 

2,4-Damine Weedar 2.0 8 
2,4-Damine Weedar 3.0 45 
dicamba Banvel 1.0 66 
glyphosate Roundup 1.5 100 
dicamba + 2,4-D + MCPP Weed B Gon 4 pt 34 
imazapic + mso Plateau + Sunlt II 0.188 + 0.6% v/v 97 
dicamba + 2,4-D Weed master 0.5 + 1.44 50 
clopyralid + 2,4-D Curtail 0.19 + 1.0 48 
triclopyr + 2,4-D Crossbow 0.75 + 2.67 80 
clopyralid Transline 0.38 37 
untreated check 30 

25 

'Weed B Gon is listed in pints of formulated product per acre. 
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James R. Sebastian and K.G. Beck. (Department of Bioagriculture Sciences and Pest IV1"llla:~"'LlIC;l,11.., 
InnJPT':1t'\1 Fort CO An experiment was established near CO to evaluate 

(OPUPO) control with + The ;>Yr'Pr1'm;>,nt 

__,.."'•.__ as a randomized '-VIUIJ1<;;l<O 

Herbicides were applied to OPUPO at the vegetative stage on August 2, 1996. All treatments were applied 
with a 11003LP flat fan nozzles at 21 14 Other 

size was 10 by 30 feet. 

Visual evaluations for control and cover compared to non-treated control plots were collected in June 1997 and 
1998, approximately 1 and 2 years after treatment A point frame was used in 1997, but this method 

missed low A Daubenmire frame was used in 1998 to the Cover data are 
means from 10 per plot total 

OPUPO died slowly after treatments were All treatments controlled less than 63% of OPUPO 1 YAT 
(Table When treatments were evaluated 2 Y AT, control from 34 to 94%. More than 85% of OPUPO 
was controlled 2 Y A T with 0.25 Ib of picloram or more. It required 0.38 lb of picloram to decrease OPUPO cover 
to zero 2 whereas 0.3 Ib I lb decreased OPUPO cover to zero. OPUPO was 
controlled by 2, 4-D alone. (Weed Research Laboratory, Colorado State Fort Collins, CO 
80523). 

Table i. Application data for prickly pear control on Colorado rangeland, 

Application time 
Air temperature, F 
Relative humidity, % 
Wind speed, mph 

August 2, 1996 
10:30 AI\1 

83 

50 


2 to 4 


August 3, 1996 OPUPO vegetative 
ARTF! flower 
CARSP vegetative 
ORYHY late boot 
SPOCR late boot 
STICO late boot 

3 to 6 
18 to 36 
8 to 9 

14 to 23 
9 to 12 

24 to 36 
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C 

Table 2, The influence of pic lor am, 2,4-0, or pic!oram + 2,4-0 on prickly pear cover and control on Colorado rangeland, 

Prickly Pear 

0.13 	 19 70 9 9 
0.2 	 13 55 4 10 
0.3 	 35 87 5 2 
0.4 29 91 5 0 

Picloramb 0.13 30 70 6 4 
+ 2,4-0 -:- 0.5 
2,4-D 2,0 21 6 12 43 
Pidoramc 0.D7 18 34 9 17 
+ 2,4-D -:- 0.25 

0.13 	 35 75 5 3 
+ 0.5 
0.2 24 70 7 5 
.;. 0.71 
0.3 	 48 88 3 0 
+ 1.0 
0.4 	 63 94 2 0 
+ 1.5 

Control 	 0 0 7 40 

26 21 6 

• X-77 surfactant added to all treatments at 0.25% vlv, 
o 	Picloram plus the amine formulation of2,4-0. 

Premixed formulation ofpicloram + amine formulation of2,4-D (Grazon P&O). 
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Sciences and Pest Management, Colorado State University, Fort CO An """'''PT',,.,.,pnt 
was established at Creek Reservoir State CO to evaluate common mullein 

or ",,..,nT"""'" + TIl,'rrw."",rr f'Yl"p,',mpnt was 

~~~~~::.!±.!.~!.!..!:!.::::.L!:~~~~~~~;':" James R. Sebastian and K.G. Beck. (Department of 

Herbicides were applied on May 19, 1999 when VESTH was in the rosette stage. All treatments were 
with a backpack sprayer 1l003LP flat fan nozzles at21 14 Other 

nrp,<:pr.tPrl in Table 1. Plot size was 10 30 feet. 

Visual evaluations for control compared to non-treated control plots were collected in July, August, and October 
1999,41,76, and 106 after treatment (DAT), All treatments controlled less than 68% ofVESTH 30 DAT. 
Fluroxypyr or controlled VESTH (0 to 41, and 106 DAT. Bolted and rosette VESTH plants 
were evaluated at the October 5 evaluation due to a flush offall rosettes. The treatments with 
residual VESTH rosette control on October 5 was + to 86%). Bolted VESTH control at the 
August 6 and October 5 evaluations were 'Very similar. Increased rates of picloram plus or picloram 

provided fair to good VESTH control (50 to 84%) on October 5. 

Table 1. Application data for common mullein control on Colorado rangeland, 

Application May 19, 1999 
Application time 12:00 AM 
Air temperature, F 75 
Relative humidity, % 65 
Wind speed, mph 2 to 5 

August 3,1996 	 VESTII rosette 4 to 12 diameter 
CRUNU rosette 3 to 14 diameter 
ClRAR rosette 3 to 5 diameter 
BROTE early flower 3 to 6 
ARKSP dormant 
SPOCR dormant 
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Table 2. Common mullein control on Colorado rangeland. 

Herbicide' Rate Common Mullein Control 

Bolted Fall Rosettes 
(lb ai/A) (%) 

6 

0.19 
0.25 
0.5 

6 
11 
3 

13 
14 
14 

13 
14 
14 

0 
0 
0 

Picioram 0.1 
+0.15 
0.15 
+ 0.23 
0.21 
+.29 

58 

60 

65 

50 

69 

84 

50 

69 

84 

8 

31 

15 

2,4-D 0.13 
+0.5 

10 15 15 0 

Picloram' 
+ 2,4-D 

0./3 
+ 0.5 

61 53 48 86 

0.19 
+0.75 

59 65 65 80 

0.25 
+ 1.0 

68 81 81 78 

Picioram .013 
0.25 

1 
60 

0 
73 

0 
73 

0 
33 

Control 0 0 0 0 

LSD (0.05) 9 13 12 13 

, X-77 surfactant added to all treatments at 0.25% vivo 
o Picloram plus the amine fonnulation of2,4-D. 
, Premix.ed formulation ofpicloram + amine formulation of2,4-D (Grazen P&D). 
" Premixed fonnulation ofpicloram + fluroxypyr (Plenum) 
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~~~~~~l:!..':L~~!:ill:!~!l:L!.~~~ James R. Sebastian and K.G. Beck. 
Colorado State University, Fort CO 80538) An "'YT,,,,rirnpnt 

",",,"a.,ua., CO to evaluate Scotch thistle (ONRAC) control. 
randomized complete block with four replications. 

Herbicides were applied on May 18, 1999 when ONRAC was in the rosette to All treatments 
were applied with a sprayer II003LP flat fan nozzles at 21 14 Other 
application information is in Table 1. Plot size was 10 30 feet. 

Visual evaluations for control compared to non-treated control were collected in July and 
aI-'IJ!V'hUi!<41'''!Y 40 and 75 after treatment Herbicide treatments that contained dicamba controlled 
ONRAC faster than others. For ONRAC control from metsulfuron 40 DAT was 58% whereas 
metsulfuron plus dicamba controlled 78% ofORNAC. Both treatments controlled 100% ofONRAC 75 DAT. All 
treatments Exceed applied alone (2.0 oz controlled 98 to 100% ofONRAC. Exceed applied alone 
controlled 55% ofONRAC control 75 DAT. 

Table J. Application data for common mullein control on Colorado rangeland. 

May 18,1999 
Application time 10:30 AM 
Air temperature, F 65 
Relative humidity, % 62 
Wind speed, mph o to2 

August 3, 1996 ONRAC Bolting 8t030 
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Table 2. Scotch thistle control on Colorado rangeland. 

(OZAlA) June 29, 1999 August 6, 1999 

Trisulfuron 
+ Dicamba 

0.6 
8.0 

61 100 

Trisulfuron 
+ Imazapic 
+ Dicamba 

0.6 
+4.0 
+ 8.0 

75 100 

Prosulfuronb 

+ Primsulfuron 
La 
+ La 

46 55 

Prosulfuronb 

+ Primsulfuron 
+ Dicamba 

1.0 
+ l.0 
+ 8.0 

73 100 

Prosulfuronb 

+ Primsulfuron 
+ Imazapic 
+ Dicamba 

10 
+ La 
+4.0 
+53 

66 100 

T risulfuron' 
+ Dicamba 
+Metsulfuron 

0.6 
+ 2.4 
+ l.0 

56 100 

Metsulfuron 10 58 100 

Metsulfuron 
+ Dicamba 

LO 
+ 8.0 

78 100 

Metsulfuron 
+ Imazapic 
+ Dicamba 

LO 
+4.0 
+53 

73 10O 

Prosulfuronb 

+ Primsulfuron 
+ Trisulfuron 

LO 
+ l.0 
+0.6 

48 98 

Control a a 

LSD (0.05). 8 6 

• Non-ionic surfactant added to all treatments at 0.25% v/v. 
b Pre-mixed formulation ofprosulfuron + primsulfuron (Exceed) 
, Pre-mixed formulation oftrisulfuron + dicamba + metsulfuron (Rave) 
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iV!~LI!"I:;C;!Jl!C;1jll, Colorado State 
~~!!.....!:~~~~!.!:!..'::~~~~~.!.E:!.~.!.!!:!.!~James R. Sebastian and K.G. Beck. (Department ofBioagriculture 

Fort Collins, CO An experiment was 
established near Camp CO to evaluate yellow toadflax (LINVU) control with picloram, picloram + 

ortlun~nc,!, fluroxypyr, and their combinations. The experiment was designed as a randomized vV'U!-"'''''_ 

Herbicides were applied on July 20, 1998 when LINVU was at to flower All treatments 
were applied with a CO2-pressurized backpack sprayer 11003LP flat fan nozzles at 21 gallA, 14 psi. Other 
application information is presented in Table 1. Plot size was 10 by 30 feet. 

Visual evaluations for control were collected on July 1999, approximately 1 year after treatment It took 
at least 1.0 lb aii A to achieve than 74% LINVU control 1 Y A T. The addition of 
2,4-D or chlorflurenol to picioram did not increase LINVU control when compared to picloram applied at the same 
rates alone. Picloram at 2.0 Ib aiiA almost eliminated LINVU (99%) 1 Y AT. Grass injury increased as the rate of 
"""Inr<>,.... increased in (from 9 to LINVU was controlled by chlorflurenol or t-11l1rnV''''''.Tr 

alone or in combination (0 to 8%). (Weed Research Laboratory, Colorado State Fort Collins, CO 

Table 1. Yellow toadfiax control on Colorado rangeland. 

July 20, 1998 
Application time 12:00 AM 
Air temperature, F 65 
Relative humidity, % 52 
Wind speed, mph o 

August 3, 1996 LINVU vegetative 
LINVU flower 
AGRSM vegetative 
BROMA veg to late flwr 
POASP veg to late flwr 
CHRNA vegetative 

4to 7 
7 to 17 
8 to 12 
7 to 16 
3 to 7 
12 to 18 
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Table 2. Yellow toadflax control on Colorado rangeland. 

Yellow toadflax Grass 

Picloram 
+ chlorflurenol 

Picloram' 
+ 2,4·D 

Picloram" 
+ 2,4-D 
-;. Chlorflurenol 

F1uroxypyr 

Fluroxypyr 
+ Chlorflurenol 
Fluroxypyr 
+ Chlorflurenol 

Chlorflurenol 

Control 

1.0 
2.0 

0.5 
+ 0.13 
0.5 

0.25 
1.0 
+ 0.25 
1.0 
+ 0.5 

0.5 
+2.0 

0.5 
+2.0 
+0.25 

0.25 
0.5 

0.25 
+0.07 
0.25 
+0.13 

0.Q7 
0.13 
0.25 
0.5 

89 
99 

54 

39 

74 

88 

64 

61 

8 
8 

o 

o 

9 
o 
o 
o 

o 

29 
35 

9 

13 

19 

25 

20 

16 

o 
o 

o 

o 

o 
o 
o 
o 

o 

14 

, Premixed formulation of the triisopropanoiamine salt ofpicloram + triisopropanolamine salt of2,4-D (Grazon P&D). 
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~~~~ James R. Sebastian and KG. Beck. 
Colorado State University, Fort CO 80538) An was established near Laporte, CO to evaluate 
broom snakeweed and wild tarragon (ARTDR) control with 2,4-D, picloram, picloram 2,4-D, or 
premixed picloram + 2,4-D. The experiment was designed as a randomized complete block with four 

Herbicides were on 7, 1996. All treatments were 
with a backpack sprayer 1l003LP flat fan nozzles at 21 gaVA, 14 psi. Other 

nTP'''f'nltf'rI in Table L Plot size was 20 by 30 feet. 

Visual evaluations for control were made in treated plots and compared to non-treated control in July 1997, 
1998 and 1,2, and 3 years after treatment (YAT). All treatments controlled GUESA 

5 to 100% (Table 2). It 0.3 Ib/A to control more than 80% ofGUESA or 0.2Ib/A + 0.71b/A 
picloram 2,4-D to achieve 71 % or greater GUESA control I to 3 YAT. Similar rates ofpicloram plus 
premi:Ked or field mixed provided the same GUESA and ARTDR control. GUESA and ARTDR were controlled 

by 2,4-D alone. More than 75% of ARTDR was controlled with 0.4 lb or 0.3 + 1.0 Ib/A of 
picloram plus 1 to 3 Y A T. 

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

August 7, 1996 
Application time 7:30AM 
Air temperature, F 68 
Relative humidity, % 70 
Wind speed, mph ot04 

August 7, 1996 GUESA Late bud 7 to 12 
TARSP Bud 9 to 14 
AORSM Vegetative 9 to 14 
SOUOR Flower 2 to 3 
HORJU Late flower 5 to 6 
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Table 2. The influence of picloram, 2,4-D, or picloram + 2,4-D on broom snakeweed and wild tarragon on Colorado 

Rate Broom Snakeweed Wild 

Control (%) 

0.13 45 33 31 54 34 15 
0.2 56 39 38 59 30 25 
OJ 86 86 80 79 64 55 
0.4 93 96 93 90 84 80 

Picloramb 0.13 66 59 53 63 48 39 
2,4-D 0.5 

2,4-D 2.0 34 33 30 28 26 20 

Picloramc 0.Q7 21 20 19 29 
+ 2,4-D +0.25 

0.13 59 48 44 60 35 29 
+0.5 
0.2 81 76 71 80 69 59 
+ 0.71 
OJ 90 94 93 91 81 75 
+ LO 
0.4 99 100 100 96 94 93 

1.5 
Control 0 0 0 0 0 0 

LSD (0.05) 18 21 19 19 19 21 

, X-77 surfactantadded to all treatments at 0.25% v/v. 
b Picioram plus the amine formulation of2,4-D. 

Premixed formulation of the triisopropanolamine salt of picloram + triisopropanolamine salt of 2,4-0. 
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Meadow hawkweed control 'With imazapic. Sandra L. Shinn and Donald C. Thill. (plant Science Division, 
Moscow, ID 83844-2339) A was established on nnimproved land near St 

Idaho to evaluate meadow hawkweed control 'With and picloram. Soil type at St. Maries was a 
silt loam (36% 6% 58% pH 6.3, and 5.1% organic matter). Hexbicide treatments were ammged as 
a 2 by 12 factorial, randomized complete split-block design with four replications and 
individnal plots were 2.4 by 12.2 m. Herbicides were with a CO2 backpack sprayer calibrated 
to deliver 94lJha at 250 kPa (Table 1). Fertilizer [112 N/ha as ammonium sulfate was ayy.u....... 

only during the first spring in each experiment to one halfof each block, while no fertilizer was applied to the 
other half. Meadow hawkweed control was evaluated visnally, and plants counted and biomass collected on June 

and June 1999, study) and on June 30, 1999 (1998-2000 study) at the 
stage. Plants were counted and cut from a 0.25 m2 area, dried for 72 hours and weighed. The 1998 data 

(1997-1999 study) are reported in 1999 WSWS Research Progress Report, ISSN-0090-8142, page 5. 

Table 1. ApplicatiQll data. 

25, 

ApplicatiQll timing 
Meadow hawkweed stage 

The fertilizer by treatment interaction and fertilizer main effect were not significant in either experiments. 
Picloram in the fall or spring in both studies controlled meadow hawkweed 88 to 100%, and reduced plant 

80 to 100% and biomass 93 to 100%, compared to the untreated control (fable 2). applied 
sequeIl1lally (fall and spring) meadow hawkweed 31 to 68% and reduced biomass 10 to 36% in 
the 1998-2000 study. Imazapic alone in the at 0.14 and 0.21 controlled the meadow 
hawkweed 70 to 88% (1998-2000). Fall applied imazapic did not control meadow hawkweed. 

Table 2. Meadow hawkweed percent oontrol, plant density and biomass during June 1999. 

0.07 F 0 293 88 0 299 lIS 
0.14 F 0 343 142 0 467 163 
0.21 F 0 337 III 0 4&0 176 
0.42 F 94 14 3 100 75 9 

Imazapic + imazapic 0.07 +0.14 F+S 0 439 156 68 407 80 

Imaxapic + imazapic 0.07 +0.07 F+S 0 468 166 31 405 83 

Imaxapic + imazapic 0.14+0.07 F+S 0 565 175 40 375 112 

Imazapic 0.07 S 0 521 154 33 433 121 

Imazapic 0.14 S 0 636 163 70 474 113 

Imazapic 0.21 S 0 455 138 &3 306 52 

Picloram 0.42 S 99 0 0 8S 0 0 

Untreated check 359 143 0 361 125 


a methyiaied seed oil plus smfactant at 1.25% vlv. 
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Perennial grass tolerance to imazapic. Sandra L. Shinn and Donald C. Thill. (plant Science Ul'VlSl.On. 

University ofIdalto, Moscow, ID 83844-2339) A study was established near Moscow, Idaho to evaluate 
tolerance of seven grasses to five different rates Soil type at Moscow was a silt loam 
(20% 180/0 62% and 2.6% matter). Grasses were seeded on May 12, 1998. 
Herbicide and grass treatments were as a randomized complete split-block design with four 
replications. Herbicides were applied with a CO2 pressurized. backpack sprayer calibrated to deliver 93 
Llha at 228 kPa on April 23, 1999 (Table 1). Grass injury was evaluated visually, and plant and 
biomass were taken 60 days after the herbicide application on June 1999. Plants were cut from 1.0 m 
of row, dried for 72 and weighed 

Table 1. Application data. 

1 
o 

All species grass were (stunted) 8 to 28% when was at 0.016 
(Table 2). Imazapic at 0.25 kglha injured orchardgrass and the bromes 84 to 88% and all wh/;:at:grass 
species 27 to 61%. Imazapic applied at 0.016 and 0.25 kglha reduced the height ofall seven grass 
21 to 44% and 55 to 93%, respectively, compared to their individnai controls. Biomass of all grass 

at 0.016 kglha., which was reduced only 
reduced biomass of all grass 81 to 980/0 compared to their individual 

coln~l.riIJtg grass and biomass ofall varieties versus brome 

was reduced 43 to 62% by 
ImalZapic at 0.250 

vanettes, were (P>O.OOOl) (data not shown). Brome were more sensitive than the 
wheatgrasses to all imazapic rates. Overall, as imazapic rate increased from 0.016 to 0.250, grass injury 
mc:rerured, and and biomass decreased compared to their untreated controls. 
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Table 2. Visual iniury. plant density and above ground biomass offorage grasses treated with five rates ofimazapic. 

Grass injun: Hei&!!t Biomass 
Imaza2ic rate ~glha2 Imaza~ic rate ~glhal ImazaEic rate ~glha2 

Grass sEecies 0.016 0.032 0.064 0.125 0.25 0.016 0.032 0,064 0.125 0,25 Untreated 0,016 0.032 0,064 0.125 0,25 Untreated 
.%' em glm2 

Bluebunch Wheatgrass 8 14 IS 16 27 84 76 61 56 48 106 192 144 142 137 69 369 
Crested Wheatgrass 19 34 44 39 48 56 43 43 33 33 91 227 143 lSI 93 57 400 
Intermediate Wheatgrass 16 18 41 46 61 76 69 53 38 28 119 240 217 174 103 89 522 
Western Wheatgrass 11 19 29 41 54 71 53 48 36 36 97 175 119 145 76 62 393 
Meadow Brome 23 53 56 75 84 61 41 36 28 18 112 134 70 71 35 27 363 
Smooth Brome 24 56 58 65 88 69 38 30 23 8 114 135 55 36 12 6 356 
Orchardgrass 28 44 56 45 84 64 33 20 25 13 86 136 27 19 16 5 150 

LSDo.os 13.5 5,8 72.2 

• There is II significant interaction between forage grass species and treatments, so only one LSD is reported for each factor (injury, height, biomass), 

N 
-....J 



L. Shinn and Donald C. Thill. (plant Science Division, 
Moscow, ID A study was established on unimproved pasture land near St 

Maries, Idaho, and at Farragut State Park near Athol, Idaho during fall 1997 to evaluate knapweed control 
with imazapic and picloram. Soil type at St Maries was a silt loam 4.4% 56% silt, pH 6.3, and 
5.5% organic matter). Soil at Farragut State Park was a loam (60% 6% 34% 7.3 and 
5.7% matter). treatments were arranged as a 2 by 12 (herbicide) factorial randomized 
complete split-block with four and individual were 2.4 12.2 In.. Herbicides were 
"'yyu...... with a sprayer calibrated to deliver 94 IJha at 234 kPa (Table 1). Fertilizer [112 

NIha as ammonium sulfate (21-0-0-24)] was applied during spring 1998 to one half of each block, while no 
fertilizer was applied to the other half. Spotted control was evaluated visually, and counts and 
biomass were taken at the flowering stage on June 25, 1998 and June 28, 1999 at St Maries and June 29, 1998 and 
June 1999 at Farragut Park Plants were counted and ent from a 0.25 m2 area of each plot, dried for 72 

and weighed. The 1998 data are in 1999 WSWS Research ISSN-0090-8142, page 
9. 

Table L Application data. 

Application timing 
Spotted knapweed stage .5 to 61eaves 8 to 10 leaves 
Air temperature (C) 11 30 
Relative bumidity (%) 65 39 
Wind(kmlh) 2 2 

100 oCloud 

The fertilizer by treatment by location interaction was not significant, thus data were combined across locations. 
Plant density, biomass and percent control were not affected fertilizer (data not shown). Picloram applied in the 
fall or controlled spotted 77 to reduced plant 68 to 96%, and reduced biomass 50 to 
96% to the untreated control (Table did not control spotted KrulnWI~. 

Table 2. Spotted knapweed Herbicide treatments were applied during faIl 1997, 
aDd spring 1998. Data are 

Untreated check 

1.25%vlv. 

0.07 

0.14 

0.21 

0.42 


0.07+0.14 

0.07 +0.07 

0.14+0.07 


0.07 

0.14 

0.21 

0.42 


F 

F 

F 

F 


F+S 

F+S 

F+S 


S 

S 

S 

S 


0 
0 
0 

77 
0 
0 
0 
0 
0 
0 

87 

122 
78 
83 
30 
153 
106 
121 
82 
102 
113 
4 

104 

108 
63 
67 
34 
157 
116 
137 
122 
136 
111 
3 
67 
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Sandra L. Shinn and Donald C. 
Thill. (plant Science Division, of Idaho, Moscow, ID A was established on 
uruiml)T01ved pasture land near Idaho to determine the affect and picloram on yellow 
starthistle control and annual and grass production. Soil type at Genesee was a silt loam (38% sand, 8% 
clay, 54% silt, pH 6.7 and 4.2% matter). Herbicide treatments were as a randomized complete 
block design with four replications and plots were 2.4 by 9.1 m. Herbicides were with a C~ presswrize:d 
bac:k:p:ilCk sprayer calibrated to deliver 93 LIha at 221 kPa (Table 1). Yellow starthistle control and grass injury 
were evaluated visually, and counts and biomass were taken on June 10, when yellow starthistle was in 

stage. Plants were counted and cut at the soil smfuce from a 0.25 area, dried for 72 hours andthe 

Table 1. Apj:.I1<:aI.lOD 

4to61eaves 

4106 leaves 


15 

56 

3 

60 


to leaves 

J.]J1;az<llPIC alone controlled the yellow starthistle 75 to 960/0,. but injured the annual and grasses 95 to 
1000/0 and 50 to respectively. alone reduced grass 32 to 80% and biomass 57 to 
94% to the untreated control Picloram controlled yellow starthistle 100% and did not 
the or annual grasses. Picloram applied in combination with imazapic controlled yellow starthistle 
1000/0,. but annual grasses 90 to 95% and grasses 43 to 65%. The biomass ofperenuial grasses in 
VU..AVLa.LU alone treated was almost five times than in the untreated control. 

Table 2. Yellow sWthistle percent control, plant density and biomass. 

Imazapic< 0.07 75 24 50 95 0 0 50 67 15 

Imazapic 0.14 96 3 1 100 0 0 83 20 2 

Piclornm 0.28 100 0 0 0 40 9 0 124 161 

Picloram 0.42 100 0 0 0 5 2 0 135 172 


0.07 +0.28 100 0 0 90 3 1 43 178 31 
0.07+0.42 100 0 0 90 0 0 43 217 34 
0.14+0.28 100 1 1 95 0 0 55 75 7 
0.14 +0.42 	 100 0 0 95 12 1 65 55 8 

198 84 0 9 2 0 99 35 
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Yellow starthistle control with imazapic. Sandra L. Shinn and Donald C. Thill. Science ""L '. Li>LV..... 

University ofIdaho, Moscow, ID 83844-2339) A study was established fall 1997, at two locations on 
unimproved land near Lewiston, Idaho (upper and lower to evaluate yellow starthistle control 
with Soil at lower Tanunany was a silt loam (38% 8% 54% 7.5, 
and 4.3% and at upper Tammany soil was a silt loam (38% 10% 52% silt, 7.3, and 
5.4% matter). Herbicide treatments were arranged as a 2 (fertilizer) by 15 (herbicide) factorial randomized 
complete split-block design with four replications and individual plots were 2.4 by 12.2 m. Herbicides were 
applied with a C(h pressurized backpack sprayer calibrated to deliver 93 Uha at 230 kPa (Table 1). Fertilizer [112 

NIA as ammonium sulfate (21-0-0-24)] was applied during 1998 to one half of each block., while no 
fertilizer was applied to the other half. Yellow startbistle control was evaluated visually, and plant counts and 
biomass data were collected when starthistle had finn buds on June 4, at lower and June 9, 
1999, at upper Yellow starthistle were counted and cut from a 0.25 area, dried for 72 hours 
and The 1998 data are reported in 1999 WSWS Research Report ISSN-0090-8142, page 31. 

Table 1. Application data. 

Application date 
Application timing PRE POST POST PRE POST POST 
Yellow starthistle stage 2 to 4 leaves 5to 8 leaves 2to41eaves 5 to 8 leaves 
Air tem:pernture (C) 14 12 16 16 15 4 
Relative humidity (%) 48 68 38 48 60 64 
Wind(kmlh) 8 4 4 3 5 7 
Cloud cover ("10) 60 60 10 60 40 40 
Soil temperatun: at 5 em (C) 13 9 10 13 12 5 

The fertilizer by treatment by location interaction was not significant, thus data were combined across locations. 
Also the fertilizer treatment and fertilizer main affect were not significant for plant density, and 
pen;ent control. Picloram in the fall or controlled starthistle 86 to 940/0, reduced plant 

82 to and reduced biomass 18 to 96% to the untreated control (Table lmazapic 
PRE reduced the yellow starthistle 7 to 27%, and applied in the spring at 0.07 kglha and sequentially at 
0.07 + 0.07 kg/ha reduced plant 25 to 32%. However, surviving plants were large and produced biomass 
similar to or greater than the untreated control. 

Table 2. Yellow starthistle percent control, plant density, and biomass. Herbicide treatments were applied during fu.Il1997, 
and spring 1998. Data are for the 1999 

0.07 F-PRE 0 224 133 
0.14 F-PRE 0 281 227 
0.21 F·PRE 0 286 229 
0.07 F-POST 0 284 206 
0.14 F.POST 0 306 173 
0.21 F-POST 0 236 203 

Piclornm 0.42 F-POST 86 55 140 
imazapic 0.07+ 0.14 F+S-POST 0 351 212 
imazapic 0.07+0.07 F+S-POST 0 209 311 

+imazapic 0.14+0.07 F+S·POST 0 324 342 
0.07 S·POST 0 228 393 
0.14 S-POST 0 367 343 
0.21 S-POST 0 320 421 
0.42 S-POST 94 2 7 

Untreated check 306 170 

surlactant at 1.25%v/v. 
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(plant Science Division, 
Sandra L. Shinn and Donald 

of Idaho, Moscow, ID 83844-2339) A was established near 
Le,;visI:on. Idaho (upper and lower to evaluate starthistle control with i:IrulZal~lC, 
clooVl'3lii:i dicamba, and Soil was a silt loam (38% sand, 8% 

and 4.3% the soil was a silt loam 10% 52% silt, 
7.3, and 5.4% matter). The experimental was a randomized complete block with four replications 
and individual plots were 2.4 by 9.1 m. Herbicide treatments were applied postemergence on February 1998 at 
lower Tammany and on March 18, 1998 at upper Tammany with a C(h pressurized sprayer calibrated to 
deliver 94 L/ha at 206 kPa (Table 1). On June 7, 1999, starthistle control was evaluated visually at both 
sites, and were counted and ent from a 0.25 m2 area, dried for 72 and weighed The 1998 data are 
reported in 1999 WSWS Research Progress ISSN.Q090-8142, page 29-30. 

Table L Application data. 

4 16 
38 64 
5 3 

40 10 

At upper Tammany, at 0.14 plus dicamba or 2,4-D reduced starthistle density 78 to 
90% to the untreated control, which had an average of260 plantslm2 (Table 2). At upper Tammany, 
clopyralid reduced yellow starthistle density 78% and biomass 98% compared to the untreated control. Imazapic 
and dicamba applied alone and in combination at 0.21 + 1.12 kg:lha, respectively, at lower Tammany reduced the 

density 33 to 60%. Imazapic alone or in combination with dicamba or 2, 4-D did not visually control yellow 
starthistle at either site. At upper and lower Tammany, controlled yellow starthistle 93 to 100% and 
reduced yellow starthistle and biomass 96 to 99%. 

Table 2. Yellow starthistle control, density and biomass. Treatments were applied in late winter 1998. Data are fortbe 1999 growing season. 

0.14 0 406 932 0 417 211 
0.21 0 325 1240 0 203 263 
2.24 0 975 528 0 207 66 
0.42 0 853 497 0 57 8 
1.12 0 348 1169 0 227 108 

Picloram 0.42 100 4 35 93 3 1 

Imazapic + dicamba. 0.14+ L12 0 814 925 0 57 375 

Imazapic+ 0.14+2.24 0 573 805 0 27 140 

Imazapic 0.21 + 1.12 0 240 865 0 212 719 

Imazapic + 2,4-D 0.21 +2.24 0 520 824 0 242 271 

Un1reated check 605 908 260 452 
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trl""!CC~"" on 
of Wyoming, 

reproduces 
"'''"'-'':>U''i''. economic losses in hay. 

was conducted near Thennopolis, 

38% sand, 
arranged in a randomized complete block 

was with a two on June 18, 1997. 

barley. Tom D. Whitson 
WY 82071). 

It is 

mCllsture to 
to 

that are well adapted to 
silt and 39% 

with three replications. 

barleyapplication of glyphosate at 1.0 Ib ae! Acre was applied to 
....".."........ weeds on August 1, 1 

wheatgrass (Elytrigia repens 
slender 

Shoshone 

was with a 12, 1997 at 
seeded included: hybrid wheatgrass (experimental line 1; quackgrass x 

x Pseudoroegneria spicata (pursh) A. 
spp. trachy), tall wheatgrass (Thinopyrum 

(Leymus multicaulus), Prairieland altai wildrye (Leymus 
angustus). Evaluations were made 1, 1998 and clipping on July 1999. 
Tall wheatgrass was well-adapted to this pH and established well one after 

displaced 90% of the':>"',",UUAI".. The second 
ofdry forage! Acre, the production foxtail barley was only 

and relative feed value of tall was at the of the 
WY 82071, 739). 

barley and produced 

of the 

Table . Competitive em~cts cool-season trl""""''''~'''' with foxtail barley. 

1998 1999 

I Foxtail 
barley wt. Ibs/A Perennial grass 

Foxtail 
barley 

Grass species Control 
Perennial 

grass 
Foxtail 
barley 

Crude 
protem 

Relative 
feed value Control 

(%) (%) 

w llt:<1L",I, 

(Newhy) 
Slender !h, 

~ 

(Prior) 
Tall ,h<oa.•.5' =~ 

Beardless W l1t:<1L1::>' a,:,~ 

(Shoshone) 

47 

3 
57 

0 

1371 

2598 
4485 

721 

795 

1005 
356 

2014 

9.6 

4.4 
8.2 

10.5 

81.7 

70.6 
80.5 

83.1 

56 

59 
90 

19 
Altai 

~ 

(Prairieland) 
(Average) 

2 
21.8 

1086 
205') 

2462 
1326 

8.5 
8.2 

91.1 
81.4 

27 
50 

Aug. 1997 at 15 lbs (PLS)/Acre. 1.) Seeded with a Brillion 

2.) All species were clipped (four) M2 
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ertJlICl,aes on musk w. .......,,""'v. 

(Carduus nutans L.) 
studies were \,,>VllU,U''-'LI,;.,U, rPTC1f1., Wyoming to compare 

ero'lCl,JeS for control of musk thistle. Soils ma1ter,90% 
silt and 7% Plots were lOx 27 

temperature: 
20, 1999. Metsulfuron at rates 
Applications ofmetsulfuron at 0.5 oz provided 

to 76%. (Wyoming Exp. 

Table. Control ofmusk with herbicides. 

% control 

(ovA) 1998 1 

Metsulfurona 0.5 76 

Metsulfurona 1.0 100 

Metsulfurona 1.5 100 

Metsulfurona 2.0 84 100 

00 00 

8.0 00 00 

10.0 00 00 

T riasulfurona 00 08 

Triasulfurona 04 26 

Triasulfuron + dicamba 4.0 18 

Untreated 00 00 

a All were with 0.25% v/v activator 90 surfactant. 
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Control pepperweed at two 
WY 82071). 1.''''..",.,.... , 

various herbicides. 
F'rl'r\F'fi.X1F'f'n (Lapidium latifolium L.) is 

"'I-''-,,"A'--.;> has an ability to 

rrrnnrrn Whitson, 
(Dept. of Plant 
rapidly spreading throughout western 

creeping root concern 
to game and land managers because of the monocultures that result with Various 

applications were in these to on perennial 
pepperweed. were near Farson, WY. Plots were 10 by 27 ft arranged in a 
randomized complete block design with replications. Soils were a clay loam with 
30% 45% clay 2.8% a pH 7.7. were applied at 30 
gallA at 40 psi to the vegetative and bloom Metsulfuron 
treatments above 1.0 ozJA 8 fl oz or above 87% at 
both grovv1:h applications at 0.28 provided less than 70% control. 
(Wyoming WY 82071, SR 1738). 

. Control perennial OelJDerW(;ea at two rrrnnrfh with various herbicides .. 

Growth 

Treatment (ozJA) 	 Bloom 

Metsulfuron 


Metsulfuron 


Imazapic 

Triasulfuron 

Triasulfuron + "'L".<4HAVU. 

% control 

77 

1.0 	 87 

1.5 	 98 

2.0 	 99 

6.0 	 91 

8.0 91 	 87 

10.0 	 98 

0.28 	 53 

0.56 	 68 

4.0 	 62 

0 0 

1. Herbicides were applied June 11, 1998 to plants in the and July 28, 1998 
to plants in All treatments were applied v.ith 0.25% v/v Activator 90 
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Henry Wu, Chair 
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~@3tl.2U1~f1l1UJl~J!L~!!lli~ri.2~~JID!. Daniel B. Marcwn and W. Thomas Lanini. 
McArthur, CA 96056, and Ve~~etalble 

Davis Weeds not reduce peJ:;)pellllInt 
which can make oil unmarketable. bas been observed to tolerant in bentazon 
treatments and increasing in abundance in northeastern California fields. This field trial was 
initiated to examine Horkelia fusca control and peppermint tolerance with oxyfluorfen alone or in 
combination ,vith bentazon. Treatments were applied in September. Control ofHorkeliafusca was good 
(>80%) with O.75Ib/A however crop was 50% with this treatment. the 
rate reduced the to peppermint, but also reduced control. Bentazon 
alone was much safer on the peppermint, but failed to provide The 
combination plus bentazon did not increase control versus oxyfluorfen alone. 
Treating in December or January, when peppermint is donnant may reduce peppermint injury while still 
allowing Horkelia fusca control. 

Table. Conlroi ofHorkeliafosca in peppermint. 

Horkeliafosca PeppermintTreatment Rate 

Oxyfluorfen 0.25 50 30 
Ol;:yiluorfen 0.75 83 50 
lli-y bent' 0.25 + 1.34 30 5 
Bentazon 1.34 53 30 
Untreated 0 a 

36 



Marion blackberry. Diane Kaufman, Gina Koskela, and Ray of Horticulture, 
Oregon State University, Corvallis, OR 97331) The removal of early primocane growth and lower foliage 
from fruiting canes enhances production of machine harvested red raspberries and Marion blackberries. 
Oxyfluorfen has provided in Marion blackberry, and there is concern 
among growers that repeated use has reduced plant Unlike oxyfluorfen, which can 
remain active in the soil for several acid are contact herbicides 
with little soil residual. This research was conducted in two commercial fields in the Portland area and at 
the North Willamette Research and Extension Center to evaluate the effectiveness 
and pelargonic acid for primo cane suppression in two varieties of red ('Meeker' and 
'Willamette') and Marion blackberry, and establish optimal use rates. This report summarizes 3 years of 
evaluation with carfentrazone and 2 years of evaluation with pelargonic acid. 

With the exception of the 1998 observations of pelargonic acid on Marion blackberry and boysenberry, 
each experiment was randomized in a complete block design with four replications. Treatments were 
applied with a C02 sprayer, mounted with a single 8002 nozzle set at 40 psi. Rates 
were applied at the of water per acre with carfentrazone and 75 of water with 
pelargonic acid and each included the addition of 0.25% surfactant on a volume basis. Red raspberries 
were treated one time in late May. Marion blackberries were treated times between 
mid-April and June. 

in 1997, and 1999 was WA-IOO, R-Il, and respectively. Because 
choice appeared to have an effect on the quality of burn in 1998, an observational trial (2 
replications) the effectiveness of carfentrazone with 5 different LI-700; 
Freeway; Silwet; R-Il; no surfactant) was established in 'Meeker' red 

Marion Blackberry: Carfentrazone-ethyl applied 2 or 3 times at rates of0.05, 0.1, or 0.21b active 
ingredientlA was compared to oxyfluorfen applied twice at a rate ofO.4lb ai/A. At all rates and timings, 
carfentrazone consistently provided more uniform and thorough suppression of primocanes than 
oxyfluorfen, with no apparent to fruiting canes or plant vigor. There were no differences among 
treatments in yield, primocane number or diameter in 1997, 1998, or 1999. Fruit size tended to 
be smallest in the untreated control. There were significantly fewer kinked and 
the end of the season in 1997 and 1998 in all carfentrazone treatments to 

at 

Although carfentrazone gave an bum each year, the quality of burn was better with W A-I 00 or 
"''''''''Ul''V as the surfactant than with R-ll, similar weather conditions at the time of the first 
application each year. 

Table I. Bum Marion conducted in afterl-2 

Treatment 1997 1998 1999 
Primocane Lower laterals Primocane Lower laterals Primocane Lower laterals 

Carfen 0.05 8.6 9.3 6.8 9.3 8.6 8.8 

Carfen 0.1 9.0 9.4 7.9 9.3 9.3 9.4 

Carfen 02 9.6 9.9 8.1 9.3 9.9 9.7 

Oxyfluorfen 4.6 6.0 3.6 7.0 5.8 6.8 

Surfactant WA-JOO R-ll Freeway 

First spray date 4125/97 4/14198 4126199 

Weather sunny, 55 degrees F partly cloudy, 55 F cloudy, 50 F 

*Rating scale 0-10; 0= no bwn, 10=100010 
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Because peiargonic applied twice at a concentration of 5.33% to unreplicated of Marion 
blackberry and boysenberry, did not adequately bum back primocanes of either variety in 1998, it was not 
evaluated on Marion in 1999. 

Carfentrazone applied at rates of 0.05,0.1, and 0.2 Ib active was 
C'.()rnn~lrpf1 to oxyfluorfen applied at 0.1 (Meeker) and 0.067 (Willamette) Ib pelargonic acid 
a concentration of 5.33%, hand removal of primocanes, and an untreated control. Carfentrazone 
more uniform and thorough suppression of primocanes than oxyfluorfen with no apparent to 

canes or vigor. The burn with pelargonic acid was similar to that with oxyfluorfen in 1998, 
but not as effective as when applied under cloudy conditions in 1999. The quality of bum from 
all herbicides was better in 1997 and 1999 with W A-I 00 and than with R-l I in 1998. 

Table 2. Bum ratings, Meeker red raspberry. 

Treaunent 1997 1998 1999 
Primocane Lower laterals Primocane Lower laterals Primocane Lower laterals 

Carfen 0.025 7.9 9.1 9.4 9.8 

Carfen 0.05 9.9 10 7.8 9.2 9.8 9.9 

Carfen 0.1 10 9.9 8.0 8.6 9.9 !O 

Carfen 0.2 9.9 9.9 8.9 9.7 9.9 10 

Oxyfiuorfen 6.3 9.4 5.2 7 9.3 9.8 

Pelargonic acid 5.8 7.6 7.2 85 

Surfactant WA-100 R-ll Freeway 

Spray date 511197 4f27198 4128/99 

Weather partly cloudy, 55 F partly cloudy, 60 F cloudy, 50 F 

,.Rating scale 0-10; 0= no bum, 10=100% 

There were no differences among treatments in yield, cane cane bud break, or 
number oflaterals in 'Meeker' red raspberry in 1998, or 1999. Fruit size tended to be smallest in the 
untreated control and largest in carfentrazone at the 0.1 rate. There were no differences among treatments 
in fruit size, cane number, cane bud or number of laterals in 'Willamette' red 

in 1997, 1998, or 1999. However, yield tended to be in the hand removal and 
carfentrazone 0.1 rate plots in 1998 and 1999. 

In the surfactant observation trial conducted in 'Meeker' red in carfentrazone at the 0.05 Ib 
rate was applied with 5 different surfactants. The fastest bum days) was with C-17 crop oiL The LI
700, and Silwet resulted in similar with excellent burn back achieved within 2-5 The 

1 resulted in the slowest with canes and not burned back for almost 2 weeks. 
Bum back was slowest and least unifonn in the two sprayed with no surfactant. 
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McReynolds, Cornwell, and Karen Cornwell. (North Willamette Research and Extension Center, 
State University, Amora OR 97002). As is true for many minor crops, there are few broadleaf herbicides registe:red 
for use in root crops. Phytotoxicity screens conducted in previous years demonstrated good crop safety with 
dimethenamid in tmnip, rutabaga and radish. Trials were conducted in 1999 in each crop in order to evaluate the 
impact applications of dimethenamid on stand establishment and plant biomass or yield. 

Each trial was conducted in a commercial field. The same treatments were applied in all three except in the 
radish trial, that did not include the postemergence application. AU the trials were kept relatively weed free in order 
to better evaluate the effects of the treatments on emergence and Trial designs were randomized COlnpJ.ere 
block with 4 replications. Replicate dimensions in the turnip and rutabaga trials were 1.8by 6 meters. Dimensions 
of the radish replicates were two by six meters. The treatments were awlied with a CO2 backpack sprayer 
calibrated to deliver 38 to 40 gpa at 38 psi. The carrier solution used for each treatment was 1000 mI. 

The treatments were applied to the tmnip trial on June 30 in a field ofLatourell loam soil type temp 
relative 68%, soil 68F, wind from the north gusty from 6 to 8 cloud cover 900/0, soil surface 

The field was irrigated with approximately 0.75 inches of water the The 
po:itelnel:geince treatment was applied on July 13 and the following with approximately 0.5 inches of 
water temp 84F, relative 36%, soil 85F, no cloud cover 0, soil surface dry). The plant 
populations were counted on 13 and the trial was harvested 84 after on 23. 

The rutabaga trial treatments were applied on June 10 in a field of Aloha silt loam soil type 68F, relative 
......Uli'......'] 62%, soil temp wind from the SW to 3 cloud cover 0, soil surface The 
variety Laurentian had been seeded the previous The field was three hours after the 
treatments were applied. The treatment was on June 25 to in the early second true 

of growth temp relative humidity 73%, soil temp wind from the SW gusty up to 8 mph, 
cloud cover 50%, soil surface The field received 0.16 inches of rain the following day. Plant 
LlV..........".uv• ..., were counted on June 24 and the trial was harvested 125 after on October 15. 

The treatments were applied to the radish trial on June 4 (air temp relative humidity 94%, soil temp wind 
from the SW less than 3 mph, cloud cover 1000/0, soil surface The Cabemet had been seeded earlier 
that in a field of Willamette silt loam soil During the fom-day the the area 
received approximately 0.47 inches of rainfall. Plant populations were counted on June 14 and the trial was 
harvested 27 days later on July L 

Rutabaga appeared to have the greatest tolerance to all the preemergence rates applied. There were no reductions in 
the plant populations, the number of roots, the ratio of tops to roots or the total plant biomass. Turnip stands were 
reduced both the lowest and the highest preemergence rates. However, the yield of medium sized roots was 
significantly reduced by only rate. The reduction in plant populations probably resulted in the increase 
observed "in the weight of the large sized roots (not statistically significant). Radish exhibited the least degree of 
tolerance to dimethenamid applications. All the rates applied significantly reduced root yields in comparison to the 
untreated control and resulted in a higher ratio of tops to roots. plant populations were not SlgJtI1fica!ltly 

reduced. Future trials are planned in order to verify these results. 
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Table L The effect of various rates ofdimethenamid on turnip plant populations and root yields, 

Rate Plant population Small' Medium' Large' Yield-all sizesb 

Untreated 18.6 15,2 3.2 10.7 29.1 
0.25 PREE 15.9 15.3 2.9 11,5 29.7 
0.5 PREE 17 15,7 2.6 11.6 29.9 
0,75 PREE 14,2 14.2 1.7 11.6 27.5 
0.5 POST 19,4 14.8 3.3 9.5 27.6 

bYield from 3.2 m2 /replic.ate, 

Table 2, The effect ofvarious rates of dimethenamid on rutabaga plant populations, the number of roots, and plant biomass. 

Rate Plant population Number of roots" 

Untreated 15,6 0.12 84.3 21.2 
0.25 PREE 15.9 0.13 87.5 21.4 
0.5 PREE 14.8 0,12 87.8 21.6 
0.75 PREE 15.3 0.11 88.8 21.9 
0.5 POST 15.3 0.11 92.5 25.9 

Table 3. The effect ofvarious rates of dimethenamid applied preemergence 011 radish stands, root yields and plant biomass, 

Rate Plant population Ratio-tops/roots Tops Roots Plant biomass· 

Untreated 21.2 OAI 2.2 5.3 7.5 
0.25 22.4 0.6 2.6 4.5 7.2 
0.5 28 0.62 2.6 4.2 6.8 
0.75 25,7 0.58 2.5 3.8 6.3 
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Evaluation of new herbicides for use in strawberries. Diane Kaufman, Joe DeFrancesco, Gina Koskela, Ed Peachey. 
Two field trials were established at the North Willamette Research and Extension Center (NWREC) in the North 
Willamette Valley of Oregon on a Quatama silt loam soil with 4% organic matter. Herbicides were applied using a 
CO2 backpack sprayer equipped with a 4-nozzle boom (TeeJet 8002, flat fan) at 40 psi, at a rate of20 gallons of 
water per acre. 

1. Establishment Trial. 'Totem' strawberries were planted in raised beds on May 13, 1999. Plots four rows wide 
and 30 feet long were arranged in a completely randomized block design with four replications. Soil was lightly 
raked over the strawberry crowns immediately after planting (to ensure that no green growth was visible) and then 
lightly irrigated. Herbicide treatments were made on May 15, 1999 and followed immediately with approximately 
one inch of irrigation. The herbicides applied at planting will again be applied during winter dormancy (similar to 
the program developed for the use of oxyfluorfen). Because most herbicides began to lose effectiveness by late 
summer, all plots received a maintenance herbicide application of simazine (lib. ai/A) and napropamide (2 lb. ailA) 
on September 29, 1999, after the plots had been hoed free of weeds. 

Weed control was evaluated approximately every 30 days, beginning about a month after application of treatments. 
If needed, plots were hand-weeded after each evaluation. Phytotoxicity was evaluated beginning two days after 
herbicide applications and, then, periodically throughout the growing season. Plant vigor was evaluated July 14, 
1999. Yield data will be collected in summer 2000. 

Table 1. Treattnents in Establishment Trial. 

Treatments Rate at planting Winter Rate 
Ib/A Ib/A 

Azafenidin 0.2 0.3 
Dimethenamid 1 1.25 
Fluamide 025 Fluarnide + Sulfentrazone 

(0.25) (025) 
Oxyfluorfen 02 0.2 
Rimsulfuron 0.0117 0.0117 
Sulfentrazone 0.062 0.25 
Thiazopyr 0.5 0.5 
Hand-weeded control 3 

Weedy contro), 
" Included in trial to provide a basis for comparison when evaluating plant vigor and yield. 

Table 2. Dominant weeds present during growing season, 1999. 

Date Primary Weeds Other Weeds 
June 28 Nightshade Shepherd' s purse, henbit, pineappleweed, chickweed, pigweed, annual 

bluegrass, barnyard grass. 
July 21 Pigweed Shepherd 's purse, sowthistie, pineappleweed, chickweed, nightshade, annual 

Crabgrass bluegrass, barnyard grass. 
August 18 Pigweed Shepherd's purse, pineappleweed, sowthistle, groundsel, annual bluegrass, 

crabgrass, barnyard grass. (Heavy grass pressure) 
September 20 Annual bluegrass Shepherd ' s purse, pineappleweed, sowthistle, groundsel. 

Azafenidin provided the longest lasting control of all weeds (Table 3). Thiazopyr provided excellent control of 
grasses through September and excellent control of broadIeaves through August; by September, broad leaf control in 
the Thiazopyr plots had become marginal, with pressure from pineappleweed and groundsel. Sulfentrazone 
provided good control ofbroadleaves through August and virtually no control of grasses. Oxyfluorfen, the chemical 
standard in this experiment, provided excellent control of broadIeaves and grasses through August. Dimethenamid 
provided excellent control ofbroadleaves through July and excellent control of grasses through August. Fluamide 
provided excellent control ofgrasses all season and virtually no control of broadleaves. Rimsulfuron provided only 
fair-good control of broadleaves through July and virtually no control of grasses. 
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Table 3. Weed control in establishment trial (expressed as percent control compared to the weedy check plots) on four dates. 

BrolidleafWud Control Grass Weed Control 
Treatment 

Azafenidin 99.7 96.5 97.0 96.2 97.2 96.2 92.5 975 
Dimethenamid 97.0 93.7 71.8 60.6 100.0 983 93.8 75.0 
Fluamide 66.5 62.0 545 56.9 100.0 100.0 97.0 100.0 
Oxyfl uorfen 93.7 95.0 85.5 66.9 96.0 91.4 93.3 80.0 
Rimsulfuron 74.0 86.2 51.0 61.9 56.2 64.2 41.8 62.5 
Sulfentrazone 90.8 90.2 89.5 70.0 29.2 50.0 57.9 50.0 

993 98.9 92.2 75.0 100.0 100.0 100.0 975 ,. n* *** u. ••• *••** ** 
143 29.5 15.0 153 18.0 

There were no statistically significant differences among treatments in number of number or 
overall plant size (Table 4). However, there was a trend for more runners in the azafenidin, dimethenamid, 
fluamide, and hand weeded when compared to the check plots or other herbicide-treated plots. 

Table 4. Strawberry plant vigor evaluated 7/14/99 (plants established 5/13/99, treated with herbicides S/l5/99). 

Plant Size 
Treatment 

Dimethenamid 7.05 1.85 517.6 
Fluamide 7.45 1.85 6l3.6 
Oxyfluorfen 6.75 1.30 483.1 
Rimsulfuron 6.10 1.20 423.8 
Sulfentrazone 7.05 L55 534.8 
Thiazopyr 6.70 LOO 464.4 
Hand-weeded control 6.55 1.95 541.6 

5.95 LOS 5077 
ns ns ns 

Most of the herbicide treatments did not cause phytotoxicity, The oxyfluorfen-treated plants exhibited 
many red on the fITst flush of leaves after treatment application and well into early June, 
however, treated with showed no of phytotoxicity. Azafenidin-treated 

on newly leaves, Rimsulfuron-treated had some yellowish coloration in the 
leaves and the plants remained a color throughout the season. 

2. Fall Timing Trial. This planting was also established on raised beds at NWREC on May 13, 1999 and will be 
used to evaluate herbicide treatments made in the fall to strawberries planted in May. Plots, four rows wide and 30 
feet long,.were arranged in a completely randomized block design with four replications. To achieve weed control 
throughout the summer in this planting, napropamide, at a rate of 4 lb ail A, was applied to all plots immediately 
after planting; one inch of irrigation followed the napropamide application. Herbicide treatments were made on 
September 1999 and were followed one inch As of weed control was and 
there were no of phytotoxicity in any of the plots. will be further 
evaluated in the winter and 

Table 5. Treatments in Fall Timing Trial. 

Azafenidin 
Dimethenamid 
Fluamide + Isoxaben 
Fluamide + Sulfentrazone 
Isoxaben 
Sulfentrazone 

+ Napropamide 
Hand-weeded control 

Rate 

0.3 
1.25 
0.25 + 0.75 
0.25 + 0.125 
0.75 
0.167 
0.5 
1+2 
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Screening of low-rate preemergence herbicides in vegetable crops. Steven A. Milton J. Haar and Stefan 
J. Richard. (Department of Crops and Weed University of California-Davis, Salinas, CA 
93905). All indications are that pesticide use cancellations, as the result of the Food Quality Protection will 
have on weed management programs in The objective of this was to lOentllty 
UU,ct;llU<U herbicides for crops. Broccoli 'Marathon', carrot , cantaloupe 
lettuce 'Pacific Pride', redleaf lettuce 'Redtide', onion 'Staccato', spinach 'Nordic', and tomato 'Halley 
3155' were screened in the field for tolerance to low-rate herbicides at the University of Calif ornial USDA 
Research California. herbicides and rates tested in Ib/A were: carfentrazone at 
0.1, 0.15 and 0.2, sulfentrazone at 0.15 and 0.25, SAN 582 at 0.94 and 1.2, halosulfuron at 0.032 and 0.047, 
rimsulfuron at 0.016 and 0.031, flumioxazin at 0.063,0.125 and isoxaben at 0.25 and fluamide at 0.525, 
0.6 and 0.675, and corn meal at 435.6 and 871.2. The date was June 16, and spray date was 
June 1999. Stand counts were taken at 45 days after treatment Phytotoxicity assessments were taken 14 
and 28 DAT, and crop biomasses (dry weight) were taken at 45 DAT. Mean separation was performed 
Fisher's LSD (a=0.05). 

Broccoli and carrot were not tolerant to any of the herbicides tested 1). Herbicide treatments that were found 
by crop were: treated with halosulfuron at 0.032 and corn gluten meal at 

lettuce treated with carfentrazone at 0.1 (Table 2), redleaflettuce treated with carfentrazone at 0.05 and 0.1, onion 
treated with carfentrazone at 0.05 (Table treated with carfentrazone at 0.05, SAN 582 at and tomato 
treated with carfentrazone at 0.15, SAN 582 at 0.94, halosulfuron at 0.032 and 0.047, and rimsulfuron at 0.016 and 
0.031 (Table 4). All combinations not previously mentioned resulted in unacceptable crop injury. 

Table I. Stand count, crop phytotoxicity, and biomass for broccoli and carrot. 

Herbicide Rate Broccoli Carrot 
Ib/A Stand Phytotoxicity' Biomass Stand Phytotoxicity' Biomass 

m" grn" m·l gm" 
Carfentrazone 0.050 11.5 1.5 1.5 51.3 106.8 0.3 0 34.3 
Carfentrazone 0.100 3.8 2.0 6.7 20.6 62.5 4.5 2.5 42.3 
Carfentrazone 0.150 4.5 5.0 7.5 11.8 36.5 7.0 2.4 21.0 
Carfentrazone 0.200 0 9.5 10.0 0 4.3 8.8 5.8 2.4 
Sulfentrazone 0.150 15.0 0 4.5 92.8 88.3 4.3 4.1 62.4 
Sulfentrazone 0.250 8.5 5.5 7.5 23.5 45.3 7.5 5.8 27.0 
SAN 582 0.940 13.3 l.0 4.8 64.0 35.8 5.3 7.0 17.1 
SAN 582 1.200 8.5 1.0 3.8 61.0 11.5 5.8 8.5 2.0 
Halosulfuron 0.032 0 4.5 9.5 0 49.3 7.0 8.8 1.2 
Halosulfuron 0.047 0 4.8 9.8 0 8.3 7.3 8.8 0.2 
Rimsulfuron 0.016 0 4.5 9.8 0 61.5 6.8 6.5 1l.5 
Rimsulfuron 0.031 0 4.3 9.8 0 20.0 8.0 9.0 1.9 
Flumioxazin 0.063 0 10.0 10.0 0 21.5 6.5 3.1 19.0 
Flumioxazin 0.125 1.0 3.3 9.4 2.0 14.3 6.5 2.6 11.8 
Flumioxazin 0.250 0 10.0 10.0 0 1.8 9.3 6.9 0.9 
lsoxaben 0.250 0 10.0 10.0 0 48.5 2.0 1.9 36.8 
isoxaben _ 0.500 0 10.0 10.0 0 22.5 2.3 2.9 20.3 
Fluamide 0.525 6.0 3.5 6.9 32.0 119.5 1.5 2.6 54.8 
Fluamide 0.600 7.3 4.0 7.5 29.5 84.5 2.3 3.1 52.5 
Fluamide 0.675 7.3 2.0 6.3 34.8 58.3 2.5 2.5 43.8 
Corn meal 435.600 11.3 0 0.5 39.3 66.3 0 0.5 17.3 
Corn meal 871.200 11.3 0 OJ 45.8 74.3 0 0 16.0 
Hand weeded 15.5 0 0.8 143.3 108.5 0.3 0.3 80.3 
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Table 2. Stand count, crop phytotoxicity, and biomass for cantaloupe and iceberg lettuce. 

Herbicide Rate Cantaloupe Iceberg lettuce 
Ib/A Stand Phytotoxicity' Biomass Stand Phytotoxicity" Biomass 

m·1 gm·1 m·1 gm" 
Carfentrazone 0.050 4.5 0.8 2.8 4.3 3.0 0 0 23.8 
Carfentrazone 0.100 3.5 1.8 S.I 7.3 8.0 23 1.0 58.0 
Carfentrazone 0.150 4.3 2.5 6.0 8.0 9.8 3.8 3.0 28.2 
Carfentrazone 0.200 3.3 2.3 5.9 3.1 9.3 4.8 2.5 42.3 
Sulfentrazone 0.150 12.8 2.8 4.8 13.3 6.4 7.0 8.3 10.8 
Sulfentrazone 0.250 60 4.5 7.3 2.2 0.3 9.5 10.0 0.1 
SAN 582 0.940 3.8 6.4 4.6 1.9 0.8 9.5 9.5 1.3 
SAN 582 1.200 2.3 6.3 6.3 2.0 0 8.8 10.0 0 
Halosulfuron 0.032 13.8 0.3 L3 24.3 0 8.0 9.5 0 
Halosulfuron 0.047 4.8 3.0 5.8 10.3 0 8.5 9.8 0 
Rirnsulfuron 0.016 5.0 2.8 7.8 LI 0 7.8 10.0 0 
Rirnsulfuron 0.Q31 3.8 4.5 9.3 0.3 0 8.0 10.0 0 
Flumioxazin 0063 0.3 8.0 10.0 0.1 0 10.0 10.0 0 
Flumioxazin 0.125 0.3 8.9 8.5 0.5 0 10.0 10.0 0 
Flumioxazin 0.250 0 9.& 10.0 0 0 10.0 10.0 0 
lsoxaben 0250 1.0 7.0 6.3 4.1 0.3 7.5 &.0 5.3 
Isoxaben 0.500 0 10.0 10.0 0 2.3 8.5 9.3 0.3 
Fluamide 0.525 7.8 2.5 4.8 10.8 3.8 8.6 8.0 7.0 
Fluamide 0.600 6.5 3.9 4.0 !l.& 0 9.3 10.0 0 
Fluamide 0.675 6.3 !.3 50 11.3 0.3 9.1 9,8 2.3 
Com meal 435.600 15.0 0 0.3 14.5 9.0 0 0,5 10.3 
Com meal 871.200 3.3 2.5 0 4.1 6.3 0 0.8 4.3 

weeded 7.0 0 0,8 12.3 10,8 0 0 48.3 
7.3 0.3 0 6,7 11.8 0 

Table 3. Stand count, crop phytotoxicity, and biomass for red leaflettuce and onion. 

Herbicide Rate Red leaf lettuce Onion 
Ib/A Stand Phytotoxicity Biomass Stand Phytotoxicity" Biomass 

m'l gm·1 m'l gm·1 

Carfentrazone 0,050 19.5 ° 0 39.3 6.0 0.3 0 4.9 
Carfentrazone 0.100 11.3 2.5 1.0 37.5 3.5 3.8 3.3 1.3 
Carfentrazone 0.150 12.0 4.3 J.3 32.8 2.5 6.0 5.0 0.7 
Carfentrazone 0.200 7.0 5.8 3.1 26.8 0.8 7.5 6.5 0.5 
Sulfentrazone 0.150 7.8 7.0 8.3 4.3 4.5 7.5 5.0 0.4 
Sulfentrazone 0.250 0.3 10.0 10.0 0 1.0 8.5 90 0 
SAN 582 0,940 1.0 9.5 9.5 1.0 3.5 1.8 6.5 1.0 
SAN 582 1.200 0 9.0 10.0 0 4.8 1.3 6.8 1.2 
Haiosulfu,(()n 0.032 0 9.0 10.0 0 0 3.8 8.4 0 
Halosl.llfuron 0.047 0 9.4 10.0 0 1.3 6.3 8.8 0 
Rirnsulfuron 0.016 0 8.5 10.0 0 0.5 4.0 6.5 0 
Rirnsulfuron 0.031 0 9.1 10.0 0 0 6.8 10.0 0 
Flumioxazin 0.063 0 10.0 10.0 0 1.0 3.3 3.5 0.3 
Fll.lmioxazin 0.125 0 10.0 10.0 0 0.8 5.8 7.3 0.3 
Flumioxazin 0.250 0 10.0 10.0 0 0.5 10.0 20.0 0 
lsoxaben 0.250 0.8 7.5 7.8 5.5 2.5 2.0 4.5 0.9 
Isoxaben 0,500 ° 10.0 10.0 0 1.8 3.0 5.3 0.5 
Fluamide 0.525 1.0 9.1 8.0 2.0 1.0 2.5 6.3 0.1 
Fluamide 0.600 0,8 9.5 9.3 2.9 2.3 3.5 7.0 0.5 
Fluamide 0.675 0.8 9.4 10.0 1.3 0.8 1.8 6.4 0.2 

435.600 13.3 0 0 28.8 1.8 0 0 0.2 
871.200 13.8 0 0,3 18.0 3.0 0 0 0.3 
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Table 4. Stand count, crop phytotoxicity, and biomass for spinach and processing tomato. 

Herbicide Rate Spinach Processing tomato 
Ib/A Stand Phytotoxicity· BlOmasS" Stand Phytotoxicity' Biomass 

rn"' gm· l rn-I gm-1 

Carfentrazone 0.050 2l.3 0.5 1.0 119.5 27.8 0 0.3 28.0 
Calfentrazone 0.100 4.8 7.8 8.5 36.8 5.8 4.8 3.3 38.8 
Calfentrazone 0.150 7.8 6.8 6.3 90.8 13.8 1.0 1.5 62.0 
Calfentrazone 0.200 1.0 9.3 10.0 2.0 2.3 6.3 8.0 7.2 
Sulfentrazone 0.150 1.8 9.1 9.8 2.5 21.0 3.3 0.8 71.0 
Sulfentrazone 0.250 0 10.0 10.0 0 11.5 7.0 5.8 27.0 
SAN 582 0.940 18.3 2.0 2.6 129.5 14.8 0.8 0.9 60.8 
SAN 582 1.200 14.5 6.3 4.8 82.3 14.8 0.8 2.5 40.2 
Halosulfuron 0.032 0 6.8 9.4 0 14.5 0.3 1.1 66.3 
Halosulfuron 0047 0 7.5 9.3 0 20.5 1.3 0.9 65.5 
Rirnsu 1 furon 00]6 14.5 6.8 9.0 0.8 18.5 0.5 0 107.5 
Rirnsulfuron 0_031 2.8 6.5 9.0 0.1 22.5 1.3 0 105.3 
Flumioxazin 0.063 0.5 10.0 10_0 0.3 0 10.0 10.0 0 
Flumioxazin 0.125 0 10.0 10.0 0 0 10.0 10.0 0 
Flumioxazin 0.250 0 10.0 10.0 0 0 10.0 10.0 0 
Isoxaben 0.250 0 7.5 10.0 0 1.0 5.0 6.3 7.3 
Isoxaben 0.500 0 10.0 10.0 0 0 10.0 ]0.0 0 
Fluamlde 0.525 2.8 6.8 
Fluamide 0.600 2.0 7.3 
Fluamide 0.675 2.6 7.0 

435.600 0 0 
871.200 0 0.5 

0 0 
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Fermnnol:e, Milton J. Haar and Stefan 
';:>'I.1J.ll"''', CA 93905). All indications 

pe:;t1C:loe use cancellations, as the result of the Food Quality Protection will have on 
U"<""-'U.5'"""'''-''''' programs in The objective of this was to identifY new potential for 

vegetable crops. Broccoli 'Marathon', carrot 'Neptune', cantaloupe 'Topnet', iceberg lettuce 'Pacific Pride', redleaf 
lettuce 'Redtide', onion 'Staccato', spinach 'Nordic', and tomato 'Halley 3155' were screened in the 
field for tolerance to low-rate herbicides at the of CaliforniafUSDA Vegetable Research Station, Salinas, 
California. herbicides and rates tested in Ib/A were: carfentrazone at 0.01 and 0.03, cloransulam at 
0.008 and 0.016, halosulfuron at 0.032 and 0.047, imazamox at 0.032 and 004, at 0.094, rimsulfuron at 
0.031, SAN 582 at 1 sulfentrazone at 0.15 and and triflusulfuron at 0.016 and 0.031. The date was 

1999, and the spray date was June 1999. At the time of the crop stages, in numbers 
of true were as follows: 2, carrot; 1 to 2, and redleaflettuce; 3 to 4, 1 to 3, 
to 4, and tomato, 2. Stand counts were taken 35 after treattuent (DA T), phytotoxicity assessments were taken 
at 7, 14 and 28 DAT, and crop biomasses (dry weight) were taken at 35 DAT. Mean was T'\P,-fi-.,-rnf'r1 

Fisher's protected LSD 

Broccoli, carrot and onion were not tolerant to any of the herbicides tested (Tables 1 and 3). Cropiherbicide 
combinations with acceptable tolerance were: treated with halosulfuron at 0.047 (Table 2), both iceberg 
lettuce and red leaf lettuce treated with imazamox at 0.032 and 0.04 and at 0.094 (Tables spinach 
treated with cloransulam at 0.008 and 0.016, and SAN 582 at 1 and tomato treated with halosulfuron at 
0.032 and rimsulfuron at 0.0311b/A 4). All combinations not mentioned resulted in Ullll,CC(:pta:ble 
crop 

Table /. Stand count, crop phytotoxicity, and biomass for broccoli and carrot. 

Herbicide Rate Broccoli Carrot .Ib/A Stand L u: Biomass Stand u: Biomass" 
m" gm" m" gm" 

Carfentrazone 0.010 0.3 9.1 9.7 3.3 0.5 4l.5 9.1 6.7 3.3 16.7 
Carfentrazone 0.030 0 10.0 10.0 5.0 0 21.5 9.6 9.0 5.0 6.7 
Sulfentrazone 0.150 13.8 7.0 6.7 0.7 75.5 87.8 7.3 4.0 0.7 47.3 
Su1fentrazone 0.250 16.0 7.3 6.3 2.3 134.5 69.3 7.3 4.5 2.3 55.5 
Cloransulam 0.008 1.0 7.5 9.7 1.5 0 73.5 3.9 4.3 1.5 14.3 
Cloransulam 0.016 0.8 7.0 9.4 2.5 0.3 67.3 4.3 4.5 25 24.5 
SAN 582 1.500 14.0 1.3 1.3 3.1 107.3 73.5 0.5 0.7 3.1 22.3 
lmazamox 0.032 0.3 7.3 9.7 6.3 0 22.5 5.7 8.9 6.3 3.7 
lmazamox 0.040 0 8.0 9.7 4.0 0 38.5 4.6 8.1 4.0 11.3 
Halosulfuron 0032 0 6.5 9.7 10.0 0 4.8 6.3 9.3 10.0 3.3 
Halosulfuron 0.047 0 7.0 9.7 8.0 0 14.5 6.7 7.6 8.0 0.9 
Rimsulfuron 0.031 0 7.9 10.0 10.0 0 2.0 7.7 10.0 10.0 3.3 
Triflusulfuron 0.016 12.0 5.7 7.0 6.0 54.3 27.3 4.0 4.7 6.0 5.3 
Triflusulfuron 0.031 11.5 6.5 7.3 5.0 38.3 563 4.7 5.5 5.0 9.6 

0.094 0 7.3 9.9 9.5 0 8.8 5.3 9.1 9.5 0.5 
Hand weeded - 15.8 0.3 0.7 0 190.7 101.5 0 0.0 0 183.0 
Untreated - 14.3 0 0.0 0 88.7 101.5 0 0.0 0 29.0 
LSD 1.9 l.l 0.9 2.8 33.7 29.0 1.2 1.7 2.7 21.2 
Days after treatment 35 7 14 28 35 35 7 14 28 35 
• Crop P"J 0910 injury, JO=dead 
b Crop dry weight 
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Table 2. Stand count, crop phytotoxicity, and biomass for cantaloupe and iceberg lettuce. 

Herbicide Rate Cantaloupe Iceberg lettuce ,.IblA Stand Biomass" I :5tand Biomass 
m·1 m·1gm·1 gm'! 

Carfentrazone 0.010 1.5 9.8 9.9 6.3 0.9 2.0 9.7 9.5 5.7 4.3 
Carfentrazone 0.030 1.0 10.0 JO.O 8.3 0.7 0.5 10.0 9.7 8.0 3.7 
Sulfentrazone 0.150 L3 9.9 10.0 7.7 0.5 9.8 8.1 7.3 1.3 28.3 
S ulfentrazom: 0.250 1.0 10.0 10.0 10.0 0.3 5.3 8.9 9.1 7.5 6.0 
Cloransulam 0.008 6.0 65 6.5 2.5 18.5 9.8 3.7 1.7 0.5 50.7 
Cloransulam 0.016 2.3 8.7 9.0 8.1 1.4 11.5 6.5 3.7 1.7 45.0 
SAN 582 1.500 5.3 2.0 7.0 7.7 1.9 14.8 0 0 1.3 39.7 
lmazamox 0.032 2.3 8.6 8.9 9.5 0.4 13.8 2.3 1.4 0.3 100.0 
lmazamox 0.040 0.5 7.9 8.9 7.5 0 15.3 1.8 LO 0 81.0 
Halosulfuron 0.032 15.3 0.7 0.4 0.5 40.3 5.5 7.4 9.1 7.0 9.8 
Halosulfuron 0.047 23.5 1.3 0 0 84.0 5.5 7.5 8.5 4.3 3.2 
Rimsulfuron 0.031 22.5 3.6 0.7 0 82.7 0.3 8.9 9.9 10.0 0.1 
Triflusulfuron 0.016 18.5 4.0 1.0 0 36.0 14.0 5.3 4.5 1.3 31.0 
Triflusulfuron 0.031 19.5 5.0 2.4 0.5 39.0 13.5 6.0 6.7 0.6 20.5 
lmazethpyr 0.094 4.0 8.9 9.5 9.7 2.1 14.0 2.0 !.l 0.1 83.0 
Hand weeded 24.0 0 0 0 71.0 11.0 0 0 0 79.7 
Untreated - I 7.3 0 0 0 4.9 9.5 0 0 0 10.2 
LSD 9.2 1.8 Ll 3.7 30.3 5.1 1.7 1.8 3.0 27.2 
Days after treatment 35 7 14 28 35 35 7 14 28 35 

. . .Crop phytotoxICIty O=no inJury, lO=dead 
b Crop biomass, dry weigh! 

Table 3. Stand count, crop phytotoxicity, and biomass for redleaflettuce and onion. 

Herbicide Rate Red lettuce I Onion 
Ib/A Stand 'II:' ",toxlcity' Biomass I Stand Biomass 

m· l gm·1 m· l gm·1 

Carfentrazone 0.010 1.8 9.5 9.0 6.5 6.0 4.8 2.7 2.0 0.9 2.1 
Carfentrazone 0.030 2.3 9.9 9.4 6.7 6.0 2.0 8.7 5.3 4.7 0.1 
Sulfentrazone 0.150 12.8 8.5 7.3 1.7 23.5 3.5 6.5 4.5 3.3 0.4 
Sulfentrazone 0.250 20.3 8.5 8.5 6.3 23.0 3.3 5.7 6.0 8.0 1.0 
Cloransulam 0.008 23.8 5.0 2.0 1.0 77.8 2.0 1.3 5.7 7.5 0.3 
Cloransulam 0.016 I 20.3 7.3 3.7 2.5 58.0 0.3 0.3 7.5 10.0 0 
SAN 582 1.500 18.8 0 0 1.3 87.5 6.8 0 04 4.7 1.2 
[mazamox 0.032 21.0 2.5 1.7 0.6 113.5 4.3 0.5 5.5 7.3 0.4 
lmazamox 0.040 28.5 1.7 1.5 0.3 114.0 5.3 0.3 5.0 5.7 0.5 
Halosulfuron 0.032 17.3 7.3 8.5 3.0 21.3 0 1.5 8.7 10.0 0 
Halosulfuron 0.047 12.8 7.5 8.5 4.5 9.0 0 2.3 8.0 10.0 0 
Rimsulfuron 0.031 4.8 8.1 9.3 9.7 1.5 0 l.l 9.0 10.0 0 
Triflusulfufon 0.016 23.0 5.5 3.4 0.5 51.0 4.3 0.3 3.7 0 0.9 
Triflusulfuron 0-031 20.0 6.5 6.5 0.9 44.5 4.0 1.4 4.0 2.3 04 
lmazethpyr 0.094 20.0 2.0 0.7 0.3 114.0 0 1.0 8.0 10.0 0 
Hand weeded - 27.0 0 0 0 166.0 8.0 0 0.3 0 12.5 
Untreated 22.0 0 0 0 60.3 6.3 0 0 0 0.5 
LSD 11.6 15 2.0 2.8 32.1 4.0 2.1 2.7 3.7 2.5 
Days after treatment 35 7 14 28 35 35 7 14 28 35 
"Crop phytotoxicity 0'9)0 injury, lO=dead 

Crop biomass, dry weigh! 
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Table 4. Stand counts, crop phytotoxicity, and biomass for spinach, and processing tomato. 

Carfentrazone 0.010 6.3 9.5 9.5 5.0 34.8 0 10.0 10.0 10.0 0 
Carfentrazone 0.030 08 10.0 9.9 8.8 13.3 0 10.0 10.0 10.0 0 
Sulfentrazone 0.150 1.3 9.6 9.6 8.0 11.5 0 10.0 10.0 10.0 0 
Sulfentrazone 0.250 0.5 9.9 10.0 9.3 2.8 1.0 10.0 10.0 9.3 0.5 
Cloransularn 0.008 54.5 2.5 2.7 0.3 222.3 1.8 7.5 8.9 8.3 2.3 
Cloransularn 0.016 49.0 1.9 3.5 0.3 251.8 1.3 6.6 9.5 9.8 0.8 
SAN 582 1.500 52.5 2.3 0 3.5 194.3 11.3 2.5 0.3 1.3 15.3 
Irnazarnox 0.032 10.0 4.5 8.3 8.0 23.5 0 8.5 10.0 10.0 0 
lrnazamox 0.040 7.8 4.7 8.3 6.8 13.0 0 9.3 10.0 7.5 0 
Halosulfuron 0032 2.3 4.5 9.0 9.8 1.0 17.5 1.3 0.6 0.3 131.8 
Halosulfuron 0.047 0 5.5 9.0 10.0 0 17.5 0.7 1.0 0.3 79.8 
Rimsulfuron 0.031 5.3 6.5 8.7 9.5 6.0 20.3 0.5 0 0 165.5 
Triflusulfuron 0.016 14.5 3.3 6.5 4.5 36.3 12.0 3.8 5.0 2.8 41.3 
TriflusulfUl'on 0.031 8.5 5.3 7.5 7.8 8.0 14.5 4.5 6.0 3.3 28.3 
lrnazethpyr 0.094 5.3 4.7 8.3 10.0 1.8 0 8.9 10.0 10.0 0 
Hand weeded 50.3 0 0 0 228.8 17.8 0.3 0 0 111.7 
Untreated 47.0 0 0 0 140.8 11.3 0.3 0 0 12.3 
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~:!f!.!l~:!lli.!!!!Jm£!~!!§.!l!.l!Q;~!LQ'ill.Q!ll...Y~Q..Q~!:QL K. D. MacNeil, N. and D. Roberts. 
of Arizona Extension Maricopa ,4341 E. Broadway, Phoenix, AZ 85040) Three small plot field 
tests were conducted in Central Arizona: 1) University ofArizona Maricopa Agricultural Center (MAC), Maricopa, AZ, 
under furrow irrigation, 2) Tolleson, AZ, under sprinkler irrigation, and 3) Waddell, under furrow irrigation. Each 
of the experiments was set up as randomized complete block with three or four Onions were planted 
on conventional 40-inch beds with 2 seedlines of cv. Desex per bed at MAC, nine seedlines of cv. Granex 33 at 
Tolleson, and seed lines of cv. Rafiki at Waddell. All treatment consisted of two beds and measured 25 or 
40 ft in length. Herbicide treatments were applied using a hand-held boom with four flat fan 8002 nozzle tips spaced 
20 in apart. The sprays were applied in 20 or 25 gpa water pressurized with a CO2 backpack sprayer at 35 psi. At MAC, 
the preplant incorporated (PPI) herbicide treatments were applied on 29 October 1998 and mechanically incorporated 
with a "sidewinder" power mulcher-bed after The was clear and air temperature 

Onions were planted on 30 Oct and preemergence were made 
after and then furrow within 24 hr. The air temperature was 80°F with few scattered clouds and 

at 60°F 

the soil was 72 oF. At Tolleson, PPI treatments were applied on 02 Nov when it was clear and 66OF with 
soil temperature at 62 OF and then treatments were immediately mechanically incorporated with a power mulcher for the 
first time. Subsequently, three more passes with the power mulcher were made to loosen and dry the soil after prior 
rains. Onions were planted on 06 Nov and PREE treatments were after when it was clear and 80°F. 

were use to and establish the crop stand followed by furrow for the remainder 
season. At Waddell, onions were planted on 28 Oct and PREE herbicide treatments were applied 

within 48 hr. The weather was clear and 78 OF with the soil slightly 
moist at 76 OF. Onion injury was estimated and crop stand establishment and height were measured at intervals 

the growing season. Visual weed control evaluations were also made at Waddell. Onions were harvested at 
Tolleson and MAC to determine effect of herbicide treatments on onion yield. 

Pendimethalin PPI at rates from 0.25 to 0.75 lb AJJA did not significantly onions or cause a 
;>1t;!ULJ''-<UiL yield reduction 1 and Pendimethalin PREE at 0.25 to 0.50 Ib AIlA caused no observable 
and did not affect yields of onions that were furrow irrigated (Table 1 and 3). Pendimethalin applied PREE at 0.50 lb 
AJJA caused crop stand and yield reduction compared to lower rates or the untreated check under SprInKler 

lITlgation 2). Combination treatments of pendimethalin plus bensulide applied PREE did not cause any 
measurable crop or stand reduction to the standard treatment or untreated check (Table 3). 
Pendimethalin at 0.25 Ib AJJA bensulide at 4.0 Ib AJJA controlled yellow 
sowthistle, and London rocket 4). 

Table J. Pendimethalin herbicide injury on onions. MAC. 

Solid set 

UU,,""""'A<A"'"'"J after planting and then furrow 

(Ib AI/A) 

Untreated check 2.8 12.7 18.9 
Pendimelhalin 0.25 PPJ 2.8 13.1 25.5 
Pendimelhalin 0.38 PPJ 2.7 12.6 25.3 
Pendimethalin 0.50 PPl 2.7 11.7 25.2 
Pendimelhalin 0.75 PPI 2.6 11.8 27.3 
Pendimelhalin 0.25 PREE 2.8 12.4 21.7 
Pendimethalin 0.38 PREE 2.8 13.9 28.6 
Pendimelhalin 0.50 PREE 2.7 12.3 31.7 

Onions May 
PPJ applied on 29 Oct, PREE applied on 30 Oct. 

Heigh! == average of 10 or 20 plants/plot, yields == harvested 5 ft row of 2 rows/plot 
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Table 2. Pendimelhalin herbicide injury on onions under sprinkler irrigation, Tolleson. 

(lb AI/A) 25 Mar 10 May 

Untreated check 0 6.4 0 46.3 25.3 103 
Pendimelhalin 0.25 PPJ 0 6.6 0 41.0 25.3 106 
Pendimelhalin 0.50 PPI 5 6.3 0 46.3 25.4 107 
Pendimethalin 0.75 PPI 7 6.2 0 36.3 25.2 98 
PendimethaJin 0.25 PREE I3 6.4 0 39.0 26.1 102 
Pendimethalin 050 PREE 47 5.3 38 25.3 24.2 83 

on on 
CSl == crop stand injury, CSR == crop stand reduction 

Ht= average of 10 or 20 plants/plot; No. plants per seedline; Harvested 5 ft row of 2 rows/plot for )ield. 


Table 3. Pendimelhalin and bensulide herbicide injury on onions, Waddell. 


Treaonent 

Untreated check 0 0 35.0 9.2 22.5 
DCPA 9.0 0 0 37.0 10.2 21.6 
Bensulide 4.0 0 0 37.0 9.4 21.8 
Bensulide 6.0 0 0 36.0 10.0 22.6 
Pendimethalin 0.25 0 0 35.8 10.6 21.4 
Pendimethalin 050 0 0 36.8 98 22.6 
Pendimethalin 0.75 0 2 35.5 10.7 22.0 
Pendimethalin + bensulide 0.25 4.0 0 2 37.0 9.9 22.2 
Pendimethalin + bensulide 0.25 +6.0 0 9 35.3 105 22.8 
Pendimethalin + bensulide 050+6.0 0 9 39.0 10.7 23.4 

on 
Onions furrow irrigated ali season. 
NoJft number of plants/I ft of row on 8 lines per bed 
Ht. == onion plant height. average of 5 plants/plot 

Table 4. Pendimelhalin and bensulide herbicide weed control in onions, Waddell. 

Untreated check 0 0 0 0 0 0 0 0 
DCPA 9.0 91 13 55 13 99 85 99 85 
Bensulide 4.0 94 0 55 0 94 79 97 73 
Bensulide 6.0 89 0 63 0 95 78 99 75 
Pendimethalin 0.25 96 84 74 83 96 86 98 89 
Pendimethalin 0.50 94 90 78 88 98 95 99 94 
Pendimethalin 0.75 95 96 84 93 99 97 99 98 
Pendimethalin + bensulide 0.25 +4.0 95 90 84 88 99 96 98 94 
Pendimethalin + bensulide 0.25 +6.0 96 95 90 94 97 97 99 97 
Pendimethatin + bensulide 050+ 6.0 98 96 90 93 99 97 99 98 

on 
Onions furrow irrigated all season. 
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~£llil@lli~M!:Ql!ill!!~~lli!.!lY:.QUill!!l:i.:..t\... U meda and D. MacNeil. 

IVlalI1CiDpa County, 4341 E. Broadway, Phoenix, AZ 85040.) A small plot field test was conducted at the University of 

Arizona Maricopa Agricultural Center, Maricopa, AZ. Garbanzo beans cv. UC-27 were planted on 40-inch beds on 

09 December 1998. Herbicide treatment plots were arranged in a randomized complete block with three 

replicates. Each plot consisted of two beds and measured 13 ft in length. Herbicide treatments were a 

hand-held boom with four flat fan 8002 nozzle tips and 20-inches The sprays were with 

a CO2 sprayer to 35 and 17 gpa water for the PREE treatments and 18 gpa water 

for the POST treatments. All POST treatments included 0.25% v/v non-ionic Latron CS-7. PREE herbicide 

treatments were applied on 15 December when the air temperature was nearly clear with few scattered cloud, a 

slight wind at 5 mph, and the soil was slightly moist from a trace rainfall to the applications. The beans were 

furrow after to and establish the crop. POST herbicide treatments were applied on 03 

February 1999 when the air was and no winds. The beans had three runners with the first 

runner 2-3 inches in length. Weeds present were narrow]eaflambsquarters at I-inch height, knotweed 

at 1-2 inch height, yellow sweetclover at 2 trifoliolate leaf stage, sowthistle at 2-3 and London rocket at 10-12 

leaf stage or i-inch diameter. Weed control and crop injury were visually rated after herbicide applications. 


Pendimethalin and applied PREE caused minimal and gave very weed control of better than 

90% Oxyfluorfen and sulfentrazone alone applied POST gave very good weed control at 6 W AT (Table 2). 

The combination of pendimethalin followed by or su1fentrazone gave control of all weeds. 

Oxyfluorfen and treatments gave 

crop Clomazone caused crop and stand reduction when applied PREE. Metribuzin 

POST completely reduced the crop stand and gave complete control of all weeds. Metolachlor, dimethenamid, 


flumetsulam, and imazamox did not provide control of narrow leaf lambsquarters and 
TI"'~rt~'n and fomesafen 

control of the other weeds. Combinations of PREE herbicides followed by POST herbicides demonstrated more 
effective weed control than when herbicides were applied alone. 

Table 1. Garbanzo bean preemergence herbicide weed control. 

Untreated check 0 0 0 0 
Pendimethalin 1.0 PREE 3 97 97 98 
Metolachlor 1.0 FREE 10 40 67 90 
Dimethenamid 0.75 PREE 13 48 70 90 
Metribuzin 1.0 PREE 12 48 80 86 
Oxyfluorfen 025 FREE 3 93 95 99 
Clomazone' 1.0 FREE 95 99 99 99 
Sulfentrazone 0375 PREE 15 83 85 83 
Aumetsulam 0.05 PREE 3 63 63 85 
Imazamox 0.05 PREE 5 53 74 78 
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Table 2. Garbanzo bean preemergence and postemergence herbicide weed control. 

Untreated check 0 0 0 0 0 
Pendimethalin 1.0 PREE 0 92 99 99 99 
Metolachlor 1.0 PREE 0 0 93 96 77 
Dimethenamid 0.75 PREE 0 17 96 93 90 
Metribuzin 1.0 PREE 0 57 99 96 87 
Oxyfluorfen 0.25 PREE 2 77 99 99 96 
Clomazone 1.0 PREE 96 98 99 99 99 
Sulfentrazone 0.375 PREE 3 73 99 83 72 
Flumetsulam 0.05 PREE 0 17 99 80 47 
lmazamox 0.05 PREE 2 23 99 93 73 
Bentazon 1.0 POST 8 57 94 76 83 
Acifluorfen 0.375 POST 5 63 99 90 99 
Fomesafen 0.375 POST 5 23 99 94 99 
Lactofen 0.2 POST 10 88 99 88 98 
Oxyfluorfen 0.25 POST 10 95 98 95 93 
Metribuzin 1.0 POST 99 99 99 99 99 
Sulfentrazone 0.375 POST 7 99 99 99 98 
Oxyfluorfen + Bentazon 0.25 + 10 PREE+POST 7 88 99 93 99 
OxyfJuorfen + Acifluorfen 0.25 + 0.375 PREE+POST 8 93 99 99 99 
OxyfJuorfen + Fomesafen 0.25 + 0.375 PREE+ POST 7 92 99 96 99 
Oxyfluorfen + Lactofen 0.25 + 0.2 PREE+POST 12 98 99 96 99 
OxyfJuorfen + Oxyfluorfen 0.25 +0.25 PREE+POST 10 99 99 99 99 
Oxyfluorfen + Metribuzin 0.25 + 1.0 PREE + POST 99 99 99 95 93 
Oxyfluorfen + Sulfentrazone 0.25 + 0.375 PREE + POST 7 99 99 90 92 
Metribuzin + Bentazon 1.0 + 1.0 PREE + POST 8 75 99 73 88 
Metribuzin + Acifluorfen 1.0 + 0.375 PREE + POST 8 63 99 75 98 
Metribuzin + Fomesafen 1.0 + 0.375 PREE+POST 5 78 99 86 98 
Metribuzin + Lactofen 1.0 +0.2 PREE+POST 10 88 99 85 96 
Metribuzin + OxyfJuorfen 1.0 +0.2 PREE + POST 10 92 99 95 93 
Metribuzin + Metribuzin 1.0 + 1.0 PREE+POST 99 99 99 99 99 
Metribuzin + Sulfentrazone 1.0+ 0.375 PREE + POST 7 99 99 99 99 
Sulfentrazone + Bentazon 0.375 + 1.0 PREE+POST 10 77 99 81 87 
Sulfentrazone + Acifluorfen 0.375 + 0.375 PREE + POST !O 78 99 88 99 
Sulfentrazone + Fomesafen 0.375 + 0.375 PREE+ POST 8 93 99 93 99 
Sulfentrazone + Lactafen 0.375 + 0.2 PREE + POST 13 95 99 85 96 
Sulfentrazone + OxyfJuorfen 0.375 + 0.25 PREE+POST !O 98 98 90 92 
Sulfentrazone + Metribuzin 0.375 + 1.0 PREE + POST 99 99 99 99 99 
Sulfentrazone + Sulfentrazone 0.375 + 0.375 PREE + POST 7 99 99 98 96 
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Table 2. Garbanzo bean preemergence and postemergence herbicide weed control, cont'd. 

Pendimelhalin + Bentazon 1.0+ 1.0 PREE + POST 7 95 99 99 98 
Pendimelhalin + Acifluorfen 1.0 + 0.375 PREE+ POST 8 93 99 99 99 
Pendimelhalin + Fomesafen 1.0 + 0.375 PREE + POST 5 95 99 99 99 
Pendimelhalin + Lactofen 1.0 + 0.2 PREE+POST 10 96 99 99 99 
Pendimelhalin + Oxyfluorfen 1.0 + 0.2 PREE+POST 12 99 99 99 99 
Pendimelhalin + Metribuzin 1.0+ 1.0 PREE + POST 99 99 99 99 99 
Pendimelhalin + Sulfentrazone 1.0 +0.375 PREE + POST 7 99 99 99 99 
Metolachlor + Bentazon 1.0+ 1.0 PREE+POST 10 42 98 80 75 
Metolachlor + Acifluorfen 1.0 + 0.375 PREE+POST S 47 99 85 99 
Metolachlor + Fomesafen 1.0 + 0.375 PREE+POST 7 40 99 91 99 
Metolachlor + Lactofen 1.0 + 0.2 PREE + POST 12 82 99 90 99 
Metolachlor + Oxyfluorfen 1.0+ 0.2 PREE+POST 10 92 99 92 93 
Metolachlor Metribuzin 1.0+ 1.0 PREE + POST 99 99 99 99 99 
Metolachlor + Sulfenrrazone 1.0 + 0.375 PREE+ POST 8 99 94 99 93 
Dimelhenamid + Bentazon 0.75 + 1.0 PREE+POST 3 57 99 75 78 
Dimelhenamid + Acifluorfen 0.75+ 0.375 PREE+POST 8 47 99 83 96 
Dimelhenamid + Fomesafen 0.75 + 0.375 PREE+POST 5 48 99 80 99 
Dimelhenamid + Lactofen 0.75 + 0.2 PREE + POST 10 87 99 88 93 
Dimelhenamid + Oxyfluorfen 0.75 + 0.25 PREE + POST 12 92 99 92 93 
Dimethenamid + Metribuz.in 0.75 + LO PREE + POST 99 99 99 99 99 
Dimethenamid + Sulfenrrazone 0.75 + 0.375 PREE+POST 8 99 99 99 96 
Clomazone + Bentazon 1.0+ 1.0 PREE+POST 98 94 99 96 93 
Clomazone + Acifluorfen 1.0 + 0.375 PREE+POST 96 98 99 98 99 
Clomazone + Fomesafen 1.0 + 0.375 PREE+POST 98 99 99 99 99 
Clomazone + Lactofen 1.0+0.2 PREE + POST 98 99 99 98 99 
Clomazone + Oxyfluorfen 1.0 02 PREE+POST 96 99 99 99 99 
Clomazone + Metribuz.in 1.0+ 1.0 PREE + POST 99 99 99 99 99 
Clomazone + Sulfenrrazone 1.0 + 0.375 PREE+POST 96 99 99 99 99 
flumetsulam + Bentazon 0.05 + 1.0 PREE + POST 5 40 99 75 70 
flumetsulam + Acifluorfen 0.05 + 0.375 PREE+POST 7 40 99 86 93 
flumetsulam + Fomesafen 0.05 + 0.375 PREE+POST 5 65 99 91 99 
flumetsulam + Lactofen 0.05 + 0.2 PREE+POST 10 78 99 90 99 
flumetsUlam + Oxyfluorfen 0.05 + 0.25 PREE+POST 8 95 96 95 92 
flumetsulam + Metribuzin 0.05 + 1.0 PREE + POST 99 99 99 99 99 
flumetsulam + Sulfenrrazone 0.05 + 0.375 PREE+POST 7 99 99 99 88 
Imazamox + Bentazon 0.05 + 1,0 PREE+POST 8 77 99 80 83 
!mazamox + Acifluorfen 0.05 + 0.375 PREE + POST 5 63 99 83 98 
Imazamox + Fomesafen 0.05 + 0.375 PREE+ POST 7 80 99 89 99 
Imazamox + Lactofen 0.05 +02 PREE+ POST 10 77 99 83 96 
Imazamox + Oxyfluorfen 0.05 + 025 PREE+POST 8 95 99 92 93 
Imazamox + Metribuzin 0.05 + LO PREE+POST 99 99 99 99 99 
Imazamox + Sulfenrrazone 0.05 + 0.375 PREE+POST 7 99 99 99 91 
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20 

sulfentrazone, 

'MlHllV. 4341 E. 
~~!lli!.&.!!~~r.ru;gf!§JtQLgy!!i!JlQ!!~!!lli:!..!YJ~[illllliI!!:.l\" Umeda, D. MacNeil, N. Lund, and D. Roberts. (University 

AZ 85040) Two small field tests 
Maricopa, AZ. Cruiser and 

watermelon cv. Calsweet were each planted in rows on raised 40-inch beds that were furrow irrigated. Herbicide 
treatments were applied as a replicate on two beds 180 ft in length. Immediately after planting on 06 
July 1999, PREE herbicide treatments were applied on the soil surface of two beds (1 cantaloupe and 1 
watermelon). Herbicides were using a hand-held boom equipped with four flat fan 8002 nozzle tips 
inches apart. The treatments were sprayed a backpack sprayer set up to deliver a constant dilution of the 
spray solution from a 0.5 L bottle with 2L of water from a separate tank. The sprays were in 
24 gpa water to 30 At the time of PREE the weather was partly cloudy with air 
tp""T""rM,,,rp at 110 0 F and a very The soil was dry and 104 of. The field was soon after herbicide 
applications on the same POST herbicide were made en 19 July with the same equipment and delivery 
system and an Latron CS-7 at 0.25% v/v was added to all treatments. The cantaloupe and watermelon were 
at the 2-leaf stage of growth, Palmer amaranth was the predominant weed at the 3-4 leaf stage and few purple nutsedge 
were present. The air temperature was 88°F, and there was no wind applications. Crop and weed 
control were evaluated visually at 4 weeks after treatment (WAT) for the PREE treatments and at 2 W AT for the POST 
treatments. weed control was observed and measured as better than 80% control and crop safety 
was observed and measured as less than 30% 

screening tests for use in melons. In the PREE herbicide 
re~:.tstratlOrls in com, crops were evaluated in 

test, flumioxazin, 
halosulfuron, and §-metolachlor demonstrated melon crop at rates higher than rates for effective weed controL 
In the postemergence screening test, halosulfuron and rimsulfuron gave acceptable weed control with adequate crop 
safety. Flumetsulam and thifensulfuron appeared to offer some acceptable weed control with a very narrow of 

Herbicides that did not offer adequate melon crop safety or acceptable weed control in the 
cloransularn, flumiclorac, fluthiarnidefmetribuzin, imazamox, isoxaflutole, 

V"'UHUU;'•• and c1omazone. The field screening tests were made in part by 
nterre;glOnal Research Project No.4. 
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Table 1. Preemergence herbicide screening test for cantaloupe and watermelon. 

Herbicide Formulation 

carfentrazone 40DF 
sulfentrazone 4F 
cloransulam 0.84 
flumetsulam 0.8 
flurniclorac 0.86 EC 
flurnioxazin 50WDG 
fluthiarnidelmetribuzin 0.68 
dimethenarnid 7.5/gal 
halosulfuron 75WDG 
imazamox 1 EC 
isoxaflutole 75WDG 
s-melolachlor 7.62/gal 
rimsulfuron 25 DF 
thifensulfumn 2S DF 
triflusulfuron 50DF 

0.57 
clomazone 3ME 
"'Safe rate and weed control rates in Ib AliA 

Initial Rate Safe Rate" (<30% injury) Weed Control" 
(lb AliA) cantalou e watermelon (>80%) 

0.032 0.0062 0.007 >0.032 
0.375 0.15 0.125 >0.15 
0.039 < 0.006 <0.006 >0.039 
0.05 0.008 <0.008 >0.05 
0.05 0.05 0.013 >0.05 
0.094 0.035 <0.045 0.Ql5 
0.94 <0.16 <0.16 0.16 
1.5 0.54 0.54 0.5 
0.1 0.037 0.044 0.018 

0.04 0.009 0.009 0.011 
0.14 <0.018 <0.018 0.06 
2.0 0.94 0.94 0.5 

0.031 <0.015 <0.013 0.015 
0.004 0.002 0.001 >0.004 
0.016 0.008 0.009 >0.016 
0.036 0.006 <0.004 0.013 

1.0 0.47 0.222 0.47 

Table 2. Poslemergence herbicide screening test for cantaloupe and watermelon. 

Herbicide Formulation Rate Safe Rate'" (<30% injury) Weed Control'" 
(lb AliA) cantalou e watermelon (>80%) 

carfentrazone 40DF 0.032 <0.008 <0.008 0.01 
sulfentrazone 4F 0.375 <0.094 <0.094 0.067 
cloransulam O.84lb 0.039 0.014 0.009 0.027 
f1umetsulam 0.81b 0.05 0.015 <0.013 0.012 
flumiclorac 0.86 EC 0.05 0.024 0.024 0.024 
flumioxazin 50WDG 0.094 0.017 0.017 0.02 
fluthiarnidelmetribuzin 0.681b 0.94 0.12 <0.24 0.16 
dimethenarnid 7.5 Ib/gal 1.5 >1.5 >1.5 >1.5 
halosulfuron 75WDG 0.1 0.06 0.043 0.016 
imazamox I EC 0.04 0.009 0.Ql 0.012 
isoxaflutole 75WDG 0.14 <0.024 <0.024 0.02 
s-metolachlor 7.621b1gal 2.0 0.97 0.97 0.97 
rimsulfuron 25 DF 0.031 0.014 0.008 0.003 
thifensulfuron 25 DF 0.004 0.0009 0.0005 0.0003 
triflusulfumn 50DF 0.016 0.003 0.002 >0.016 
prirnisulfuron/prosulfuron 0.57 0.036 <0.004 <0.004 0.005 
c1omazone 3ME 1.0 
"Safe rate and weed concro! rates in Ib AVA. 
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~ID::j1gw<'!~~'!1Q;tl!!m1.!9!~~~~!rQlllllQ!]l!Q.!~ K. Umeda and D. MacNeil. (University ofArizona Cooperati ve 
Extension Maricopa County, 4341E. Broadway, Phoenix, AZ Two small plot field tests were conducted at the 

of Arizona Maricopa Center (MAC), AZ and near Waddell, AZ. The tests were set 
up in a randomized block with three at MAC and four in WaddelL Onions were 
planted on conventional40-inch beds at both locations. Onion cv. Desex was in two seedlines at MAC on 30 
October 1998 and cv. Rafiki was planted in eight seedlines in Waddell on 28 October. All treatment plots consisted 
of two beds measuring 25 ft in length. All POST herbicide treatments were applied a hand-held boom equipped 
with four flat fan 8002 nozzle 20-inches The herbicides were applied with a CO2 sprayer 

to 35 and 20 gpa water. were made at Waddell on 20 November when the 
onions exhibited a leaf and the first true to emerge. Weeds were sweetclover at the 
cotyledon to l-leaf stage and few small London rocket, and sowthistle. The weather was clear and sunny 
with the air temperature at 76"F and a breeze. at MAC were made on 18 December when the 
weather was clear and the air temperature was 56oF. The second true leaf of the onions were emerging at MAC at the 
application time. Weeds present at MAC were knotweed at the 4-6 leaf sowthistle at the 4-6 leaf 
cheeseweed at the at the 4-6 leaf and yellow sweetclover at the 2-3 trifoliolate 
Weed control and crop were visually estimated and crop stand and yield measurements 
were collected at intervals. 

Onions treated with bromoxynil or oxyfluorfen at the time when the first true leaf was emerging were not injured at 
Waddell (Table 1). No onion crop stand reduction occurred from any of the POST treatments. Onion 
was not affected by any of the POST treatments through the season. A application ofoxyfluorfen or bromoxynil 
offered up to 7 weeks of very weed control 2) with excellent crop Onions treated at the 2-leaf 

with bromoxyniJ exhibited no crop at rates less than 0.25 lb AlIA (Table 3). 
Delayed and reduced control of knotweed could have contributed to the decreased onion in the herbicide treated 
onions compared to the handweeded check. Onion in the untreated check was reduced compared to 
oxyfluorfen treated onions or the hand weeded check (Table 3). 
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Table 1. Early postemergence herbicide onion crop injury. 

Treatment Rate Onion Injun; Onion Stand Onion Height 
(Ib AI/A) 01 Dec 06 Jan 28 Jan 28 Jan 07 Apr 

% No.lft inch 

Untreated check 0 0 41 11.3 24.0 
Bromoxynil 0.063 0 0 38 11.1 24.1 
Bromoxynil 0.094 0 0 39 10.3 24.4 
Bromoxynil 0.125 0 0 39 10.5 24.5 
Oxyfluorfen 0.063 0 0 37 10.5 23.9 
Oxyfluorfen 0.125 0 0 39 11.3 25.4 

LSD (p={}05) 0 0 6.9 1.44 1.76 
Herbicides applied on 20 November 1998 at Waddell, AZ 
Onion stand == no. of plants I ft in 8 seedlines I bed, Onion height == avg. ht. of 5 plants I plot 

Table 2. Early postemergence herbicide weed control in onions 

Treatment Rate Weed Control (%} 
(lb AlIA) MALPA MEUOF SSYIR 

01 Dec 06 Jan 01 Dec 06 Jan 06 Jan 

Untreated check 0 0 0 0 0 
Bromoxynil 0.063 69 74 68 50 91 
Bromoxynil 0.094 70 81 80 69 97 

Bromoxynil 0.125 83 83 88 80 99 
Oxyfluorfen 0.063 89 80 99 
Oxyfluorfen 0.125 99 99 93 81 98 

LSD (p=()OS) 12.4 6.7 9.6 11.7 5.6 
Herbicides applied on 20 November 1998 at Waddell, AZ 

Table 3. Postemergence herbicide weed control and crop safety in onions 

Treatment Rate Onion Onion Weed Control 
(lb AI/Al Injun: Yield POLAV CHEAL MALPA MEUOF SONOL 

% lb. % 

Untreated check 0 10.3 0 0 0 0 0 
Handweeded check 0 27.7 99 99 99 99 99 
Bromoxynil 0.125 0 13.4 57 96 95 83 95 
Bromoxynil 0.25 0 13.5 78 96 91 9Q 98 
Bromoxynil. 0.375 10 14.7 80 96 96 93 99 
Oxyfluorfen 0.125 0 17.1 85 98 98 90 98 
Oxyfluorfen 0.25 0 19.6 83 98 95 90 99 

LSD (EO.051 0 6.5 II 3 8.4 8.9 3.2 
Herbicides applied on 18 December 1998 at MAC, rated 03 February 1999, harvested 20 May 1999. 
Onion yield == weight I 5 ft of 2 rows harvested 
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IQ!gm~..Q!J~t!lL!!!Q!~IDg~~~~rIlJ.it!lJJ.~[mQl!Q.E!!~~Qill<.1!!!l~~!lli!iLt!. R. Ed Peachey and R. 
D. William (Horticulture Department., Oregon State University, Corvallis, OR 97331) The objective of this 
research was to detennine tolerance ofCucurbita maxima (var. Golden Delicions) winter to sulfentrazone 
applied PPI or PES and azafenidin PES. Four 30-inch rows of Golden Delicions were on May 
1999 in 38 by 20 ftplots. The soil type was a silty loam with apHof6.4, OMofs.IS %, and CEC of 25.2 
meq/lOOg. PPI herbicides were with a vertical-tine tiller jnst before PES herbicides were 
applied after planting and incorporated with 0.5 inches water. On June 23 (6 W AP), 33 ft of one of 
the four rows in each plot was cut and biomass weighed. Then each plot was reduced to two rows wide by 33 ft. in 
length and thiIU1ed to equal stands. Plots were hoed and cultivated to minimize weed competition, particularly in 
the untreated check Golden Delicions were harvested from the 2 rows on October 22. 

A reduction in growth was noted when sulfentrazone was applied PPI at 0.375 IblAI). Squash 
biomass harvest at 6 W AP indicated no differences between treatments. Sulfentrazone applied PPI at 0.375 may 
have decreased biomass, but not compared to the check The biomass yield of the check and azafenidin 
treatments was probably low becanse ofearly season weed competition and hoeing disturbance. Yield 'WaS not 
reduced by either rate of sulientrazone when applied PPI or PES compared to the check plot (Table 2). There was a 
slight indication that average fruit weight was in the sulientrazone treatments than the check plots and that 
fruit weight was less in PES treatments than PPI treatments. 

Table 1. Squash tolerance to herbicides. 

Sulfentrazone PPI 0.188 4 77 5 3.7 0.24 

2 Sulfentrazone PPI 0.375 4 72 13 3.2 0.24 

3 Sulfentrazone PES 0.188 4 74 5 3.8 0.27 

4 Sulfentrazone PES 0.375 4 80 0 4.1 0.25 

5 Azafenidin PES 0.025 4 79 0 3.3 0.21 

6 Check 4 79 0 3.2 0.22 

0.1 

gCV(%) 145 24 18 

Table 2. Squash yield response to herbicides. 

Sulfentrazone PPI 0.188 4 3400 28.0 16.5 

2 Sulfentrazone PPI 0.375 4 3280 26A 16.1 

3 Sulfentrazone PES 0.188 4 3220 25.6 15.9 

4 Sulfentrazone PES 0.375 4 3550 27.2 15.2 

5 Azafenidin PES 0.025 4 3370 23.5 14.0 

6 Check 4 3200 22.5 14.1 

0.1 ns 

CV 11 13 9 

58 


http:OMofs.IS


~~~~Uill~~~~~~~um~~~mumm~~~~~~~~MU~~~ RBdwMd 
OR 97331). Herbicide injury to snap beans 

¥~"~"bw in cold, wet soils. The of this research was to evaluate potential for 
1)\,<""''''''''''' Me used in combination in typical eMly season A 

seedbed was prepMed on April 29 by and TOtotilling. The was complete 
block factorial with 3 replications. Ethoprop was applied to plots and incorporated with a field cultivator on April 30 
followed by application of metolachlor, EPTC and triflmalin and incorporation within one hour with a vertical tine 
tiller. beans were planted on April 30 at 159,000 seeds!A. Lactofen was applied on May 1 followed by 1.4 
inches of rain and average max. temperatnres of 58 F in the two weeks following Plots were cultivated to 
minimize weed competition. Bean emergence rate was determined with two true 
unfolded leaves on May 15. Bean was estimated on June 3 (6 W AP) with root health. 

Unseasonably cold weather snap beans from until 18 days after planting. Severe crop injury was 
noted with many of the treatments (fable 1). Injury was in the first block and data Me not included 
in the Trifluralin had the most on emergence and growth in these conditions ..... U'VIJAVLf 

generally improved emergence. Analysis ofVMiance found negative interactions among several herbicide 
combinations but not the insecticide ethoprop (fable 2). 

Table 1. Herbicide and insecticide effects on emergence and root formation in snap beans. 

Metolachlor EPTC Trifluralin Ethoprop Lactofen 4 16 64 15 2 7.0 
2 Metolachlor EPTC TrifluraJin Lactofen 6 7 61 18 3 7.0 

3 Metolachlor EPTC Triflural;n Ethoprop 4 30 7I o 2 7.0 
4 Metolachlor EPTC Trifluralin 2 20 83 5 5.0 

5 Metolachlor EPTC Ethoprop Lactofen 4 33 75 o 8,5 

6 Metolachlor EPTC Lactofen 4 23 75 5 9.0 
7 Metolachlor EPTC Ethoprop 4 42 73 o 7.0 

8 Metolachlor EPTC 4 26 70 o 8.5 
9 Metolachlor Trifluralin Ethoprop Lactofen 4 23 74 o 6.5 

10 Metolachlor Tdluralin Lactofen 4 19 75 5 8.0 

11 Metolachlor Trifluralin Ethoprop 4 21 71 3 7.0 

12 Metolachlor Trilluralin 4 23 74 13 5.0 
13 Metolachlor Ethoprop Lactofen 4 25 72 o 7.5 
14 Metolachlor Lactofen 4 39 74 o 7.0 

15 Metolachlor Ethoprop 4 37 79 3 8.5 
16 Metolachlor 4 31 74 o 5.5 
17 EPTC TrifluraJin Ethoprop Lactofen 4 12 72 25 7.0 

18 EPTC Trifluralin Lactofen 4 5 72 33 4.5 

19 EPTC Trifluralin Ethoprop 4 12 72 23 5.0 

20 EPTC Trifluralin 4 6 74 23 5.5 

21 EPTC Ethoprop Lactofen 4 32 72 o 8.0 

22 EPTC Lactofen 4 37 75 o 5.0 

23 EPTC Ethoprop 4 36 73 o 6.5 

24 EPTC 4 41 77 o 8.5 

25 Trifluralin Ethoprop Lactofen 4 14 76 3 6.0 

26 Trifluralin Lactofen 4 14 76 .5 5.5 

27 Trifluralin Ethoprop 4 12 67 18 5.5 

28 Trifluralin 4 16 75 8 6.0 
29 Ethoprop Lactofen 4 27 72 o 6.5 

30 Lactofen 4 29 75 o 5.0 

31 Ethoprop 4 32 71 o 6.5 
4 32 67 o 7.5 

ns 

2.5 
4,7 
7.0 
2.0 
2.0 
3.0 
1.5 
2.5 

4.0 
3.0 
3.0 
5.0 
2.0 
4.5 
LO 
2.0 

6.5 
5.5 
5.5 
5.5 
1.5 
2.5 
2.5 
1.5 
4.0 
6.5 
4.0 
4.5 
2.5 
3,0 
1.5 
3.5 

1.0 
2.7 
0.5 
1.0 
7.0 
0.5 
1.5 
0.0 
4.0 
0.0 
1.0 

0.5 
3.0 
0.5 
0.5 
2.5 
0.0 
0.0 
2.5 
0.0 
0,0 

1.0 
2.0 
0.5 
0.5 
0.0 
2.5 
0.5 
3.0 
1.5 
0.5 
0.5 

ns 

2.5 
2.3 
1.5 
2.0 
2.5 

1.5 
0.5 
2.0 
3.5 
3.0 
0.5 
2.0 
2.0 
4.0 
2.5 
3.0 
2.5 
3.5 
2.0 
4.0 
2,0 
2.0 
4.0 
0.5 
3.0 
2.5 
4.0 
4.0 
2.0 
1.5 
3.0 
1.0 

ns 
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emergence reduction raling root 
development 

Main effects 

Metolachlor 
EPTC 
T rifluralin 
Lactofen 
Ethoprop 

0.03' 

0.001(-) 
0.02 (.) 

0.11 

0.01 
0.001(') 
0.001(') 

0.01 

0.01(-) 0.001(') 

0.07 

x 
Metolachl or x trifluralin 
Metolachlor )( lactofen 
Metolachlor)( ethoprop 

om (.) 

0.07 

0.05 (.) 
0.001(') 

0.10 
0.08 (.) 
0.07(') 

EPTC )( trifluralin 
EPTC)( lactofen 
EPTC x ethoprop 

0.03 (.) 

0.01 0.14 (.) 

Trifluralin x lactofen 
Trifluralin )( ethoprop 

on snap 
growth. 
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Response of cauliflower to several herbicides. Timothy W. Miller. (Washington State University, Mount Vernon, 
WA 98273) Weeds are of considerable importance to cauliflower producers. Trifluralin is used on nearly all 
commercial cauliflower fields in Washington state, but control of several common weed species by that product is 
nearly always incomplete, forcing producers to use expensive hand labor to achieve adequate weed controL Of 
particular concern is shepherd's-purse, which, in addition to competing with the crop, releases seeds that frequently 
stick to the surface of the curd, detracting from cauliflower appearance and reducing its market value. 

Several herbicides were tested for efficacy and selectivity in cauliflower during 1999 in a commercial production 
cauliflower field near Mount Vernon, WA. Plots were established June 18 in 'Rivella' cauliflower. Plots were 10 
feet long, with one cauliflower row per plot. Preemergence treatments were applied June 22 and postemergence 
treatments July 15; a CO2-pressurized backpack sprayer delivering 41 gpa at 37 psi was used for both application 
timings (Table 1). The two dominant weed species in the plots were henbit and shepherd's-purse. Cauliflower 
injury and general weed control were visually estimated July 21 and August 12. The experimental design was a 
randomized complete block with three replicates. A general linear models procedure was used to analyze the data. 
Means were separated using Fisher's Protected LSD. 

Cauliflower injury July 21 was unacceptably high for thiazopyr, azafenidin, and preemergence sulfentrazone 
(100%), pendimethalin (98%), and dimethenamid (68%)(Table 2). By August 21, weed control from the remaining 
treatments was> 90% with S-metolachlor and the high rates ofpyridate and postemergence sulfentrazone (Table 2). 
Cauliflower treated either with the high rate of postemergence sulfentrazone or the low rate of pyridate produced 
significantly heavier yields than did the untreated check, but no treatments significantly increased cauliflower head 
number (Table 2). 

Table I. Application data. 

Preemergence Postemergence 

]:45 p.m., June 22, ]999 8:30 a.m., July 15, 1999 
No crop emergence Crop 2 to 3 leaves 
No weed emergence Weeds 2 to 4 inches tall 
100% cloud cover 50% cloud cover 
Winds 2 to 5 mph from SW Winds 0 to 2 mph from SE 
Air temp. = 57 F Air temp. =66 F 
Soil temp (4 in.) = 50 F Soil temp. (4 in.) =5] F 
Relative humidity = 45% Relative humidity = 59% 
Soil surface moist No soil surface 
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Table 2, Weed 

Trealment" 

Pendimethalin PRE L5 98 62 100 98 
Clopyralid PRE 025 0 0 50 10 9.0 8.5 
Thiazopyr PRE 0,5 100 100 99 99 
Fluroxypyr PRE 0.25 2 3 85 60 10,0 8.9 
Dimethenamid PRE 1.0 68 60 99 99 23 1.6 
Azafenidin PRE 0.025 100 100 93 90 
S-Metolachlor PRE 0.95 5 5 98 96 103 8,7 
Sulfentrazone PRE 0.25 100 100 100 99 
Clopyralid POST 0.125 0 0 52 40 6.3 5,9 
Clopyralid POST 0.25 2 5 40 20 9.7 6,7 
Pyridate POST 0.5 3 0 85 85 13.0 13.3 
Pyridate POST 1.0 12 0 93 93 8,7 9,9 
Sulfentrazone POST 0.125 '0 0 85 73 10,7 10,9 
Sulfel1trazone POST 0.25 3 0 90 92 liJ 155 
Clopyralid POST 0.125 3 0 87 77 10,7 11.6 

suifen trazol1e POST 0.125 
Clopyralid POST 0.125 5 0 87 85 10.0 103 
+ pyridate POST 0.5 

Untreated check 0 0 0 0 9.7 6,9 

LSDoo~ 7 23 14 21 4A 5A 
r 0,99 0.93 0.94 0.92 0.83 0.78 

'" preemergence, 
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Tolerance of cucumber to numerous herbicides. Timothy W. Miller and Carl R. Libbey. (Washington State 
University, Mount Vernon, WA 98273) Few herbicides are currently registered for use in cucumber. To identify 
potentially useful products and combinations, thirty-five herbicides in a total of 49 treatments were tested in three 
field studies conducted at the WSU Mount Vernon Research and Extension Unit in 1999. For all trials, pickling 
cucumber cultivar 'Calypso' was seeded into 10 by 10-ft plots on July 8. The major weed species present in these 
studies were common chickweed, common groundsel, common lambsquarters, shepherd's-purse, and pale 
smartweed. Preplant incorporated and preemergence herbicides were applied July 8 and 10, respectively. 
Postemergence applications were made at three timings: cotyledon (July 19), 1- to 2-leaf (July 27), and 2-to 4-leaf 
(August 6). All herbicides were applied using a tractor-mounted sprayer delivering 29.7 gpa at 15 psi. Weed 
control and crop injury was visually estimated August 3 and 12. Fruits were harvested in the 
sulfonylureaJimidazolinone (SU/IMI) and the herbicide trials (September 22 and 28, respectively), and total fruit 
number and weight were recorded. Experimental designs for all trials were randomized complete blocks with four 
replicates each. Data were analyzed using a general linear models procedure. Means were separated using Fisher's 
Protected LSD. Herbicide application data are listed in Tables 1 and 2, and results from the herbicide trial, the 
SUlIMI trial, and the new herbicide tria! are listed in Tables 3, 4, and 5 (respectively). 

Table 1. Application data, preplant incorporated and preemergence treatments. 
Date: 9:30 a.m., July 8, 1999 5:45 a.m., July 10, 1999 
Type: Broadcast, preplant incorporated Broadcast, preemergence 
Crop stage: 
Weed stage: 
Cloud cover: 0%, clear 0%, clear 
Winds: calm calm 
Air temp.: 12 C I3C 
Soil temp (4"): 8C 10 C 
Relative humidity: 84% 79% 
Comments: No dew; soil surface damp No dew; soil surface damp 

Table 2. Application data, postemergence treatments. 
Date: 9:10 a.m., July 19, 1999 
Type: Broadcast, postemergence 
Crop stage: Cotyledon 
Weed stage: Cotyledon 
Cloud cover: 0%, clear 
Winds: oto 3 mph from SW 
Air temp.: 16 C 
Soil temp (4"): 10C 
Relative humidity: 90% 
Comments: - Dew; soil surface damp 

8:45 a.m., July 27, 1999 
Broadcast, postemergence 
1- to 2-leaf 
< 1 in. 
0%, clear 
I to 3 mph from SW 
17 C 
9C 
69% 
Dew; soil surface damp 

5:55 a.m., August 6, 1999 
Broadcast, postemergence 
3- to 4-leaf 
2 to 3 in. 
100%, overcast 
oto I mph from S 
16C 
I3C 
89% 
Dew; soil surface damp 

Registered products clomazone (PPI) and ethalfluralin (PRE) caused only slight « 10%) cucumber injury. Non
registered products causing slight injury were preemergence fluroxypyr and flumiclorac and postemergence 
bentazon, bentazon + naptalam (cotyledon), and halosulfuron. Moderate (10 to 20%) crop injury was caused by 
preemergence pendimethalin and clopyralid, and postemergence bentazon + naptalam (at 1- to 2-leaf or 2- to 4
leaf). Although early season weed control was generally good, weed control at harvest was inadequate for all 
treatments in all trials. Continued evaluation of combination treatments remains necessary in 2000. There was no 
significant difference in fruit number or weight between any herbicide treatments in any trial. 
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Table 3, Injury to and yield of cucumbers and weed control after treatment with various herbicides and 
herbicide combinations, 

Treatment 

clomazone PPE 0,075 89 84 50 2.3 
clomazone PPl 0.1 ° ° 94 92 39 2.4 
clomazone PPl 0.125 I ° 91 90 53 2,7 
clomazone PPJ 0,15 3 ° 95 91 59 3,8 
ethalfluralin PRE lJ2 4 °3 95 94 41 2,6 
pendimethal in PRE 0,75 13 6 99 99 49 3.2 
pendimethalin PRE LO 21 18 98 97 48 2,9 
bentazon POSTI 0,25 5 1 91 93 53 2,8 
bentazon POSTl 0,5 8 4 94 94 61 3.4 
bentazon POST2 0.5 4 4 99 99 61 3,3 
bentazon POST3 0.5 6 97 43 2.1 
benlazon + POSTl 0,25 8 4 97 97 50 2.3 

naptalam POST I 2,0 
bentazon + POSTl 0.5 4 5 93 97 51 2.4 

naptalam POST 1 2,0 
bentazon + POSTl 0.5 19 10 99 99 60 3,5 

naptalam POSTl 2,0 
bentazon + POST3 0,5 94 41 1.9 

naptalam POST3 2,0 
handweeded 54 2,7° ° ° ° ns ns 

preemergence, 
at cotyledon, applied 7119/99; POSTl=postemergence at 1-2 leaves, applied 

7127/99; and at 2-4 leaves, applied 8/6/99, 

'On this date, postemergence treatments at 2-4 leaves had not yet been applied, 

<Cucumbers harvested 9128/99, 


Table 4, Injury to and yield of cucumbers and weed control after postemergence' 

treatment with herbicides, 


Treatment 


rimsulfuron 0.023 48 80 26 1.0 
halosulfuron 0,032 4 86 30 1.6 
nicosulfuron 0,0156 40 58 2 0,03 
prosulfuron 0.009 34 84 22 1.8 
primisulfuron 0,0178 50 69 ° 0 
imazamethabenz 0.235 48 49 ° °imazethapyr 0,047 40 91 6 0,1 
imazamox. 0.032 48 81 0 0 
chlorimuron 0,0078 36 73 24 0,8 
triasulfuron 0,0078 48 88 2 0.02 
untreated check 0 0 27 14 

13 

surfactant. 

bEvaiualed 8/12199, 

"Cucumbers harvested 9122/99 
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Table 5. Injury to cucumbers and weed control after treatment with several herbicides. 

CroQ iniurv Weed control 
Treatment Timing Rate 8/3 8112 8/3 8112 

Ib/A ----  % --%-
metribuzin +flufenocet PRE 0.75 99 100 100 100 
chloransulam PRE 0.032 94 98 99 98 
flumetsulam PRE 0.055 55 55 100 98 
acetoehlor PRE 2.0 99 100 100 99 
flumiclorac PRE 0.04 3 I 23 54 
isoxaflutole PRE 0.094 79 80 100 99 
quinciorac PRE 0.25 55 58 49 60 
napropamide PRE 1.5 58 55 91 91 
fluroxypyr PRE 0.25 4 3 61 75 
clopyralid PRE 0.25 10 8 45 83 
oxyfluorfen PRE 0.38 84 80 93 95 
s-metolachlor PRE 0.75 46 50 97 96 
alachlor PRE 2.0 88 91 100 99 
fluroxypyr POST 0.125 18 88 
clopyra!id POST 0.125 16 86 
suI fentrazone POST 0.125 100 94 
phenmedipham POST 0.5 24 90 
bromoxynil POST 0.5 24 96 
pyridate POST 0.9 65 90 
acifluorfen POST 0.5 100 93 
lactofen POST 0.5 100 98 
untreated check POST 0 0 0 0 
LSDo,o, 10 12 19 18 
'PRE = preemergence, applied 7/10/99; POST- postemergence at 2-4 leaves, applied 8/6/99. 

"On this date, postemergence treatments had not yet been applied. 

cCucumbers harvested 9128/99. 
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PROJECT 3: WEEDS OF AGRONOMIC CROPS 


Drew Lyon, Chair 
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!m~~~~.£Q!ll!ftU!l~r:!illl~~~lli!1m: RN. Arnold and Dan Smeal. (New Mexico State University 
A.gxicultmal Science Center, Farmington, NM 87499) Research plots were established on May 18, 1999 at the 
Agricultural Science Center, New Mexico to evaluate the response ofspring-seeded alfalfa (var. 
LNJ;;<;;.u.J.J and annual applications of AC 299-263 and alone or in 
combination. Soil type was a Wall loam a pH of7.8 and an content than 1%. The 
experimental design was a complete block with plots were 10 by 30 ft in 
size. Treatments were with a air backpack calibrated to deliver 30 galA at 30 
Treatments were applied on June 16 when alfalfa was in the leaf stage and weeds were small 
Black nightshade, redroot and prostrate pigweed, and common were heavy and Russian 
thistle infestations were throughout the experimental area. Plots were evaluated on July 15. Alfalfa was 
harvested on August 24, using a self-propelled Almaco plot harvester. 

AC 299-263 plus buctril applied at 0.024 0.25 lbl A had the highest injury level of5. All treatments gave good 
to excellent control ofbroadleafweeds the check. The weedy check had significantly higher yields as 
compared to treatments. This is possibly attributed to the heavy weed pressure harvest. 

Table. Broodleafweed control ill spring-seeded alDlfu.. 

Treatment" Rate 

IblA % - •• tJA 

AC299·263 0.024 0 94 100 100 98 99 1.4 
AC299-263 0.032 0 100 100 100 98 100 1.6 
AC 299-263 0.040 I 100 100 100 100 100 1.3 
AC299-263 0.047 4 100 100 100 100 100 1.4 
AC 299-263 + bromoxynil 0.024+0.25 5 100 100 100 100 100 1.5 
AC 299·263 + 2,4-DB 0.024+0.5 0 100 100 100 100 100 1.4 
AC 299-263 + brOOlOxynil 0.032+0.25 0 100 100 100 100 100 1.7 
AC 299-263 +2,4-DB 0.032+0.5 0 100 100 100 100 100 1.5 
AC 299-263 + bromoxynil 0.04+0.25 0 100 100 100 100 100 1.6 
AC 299-263 + 2,4-DB 0.04+0.5 4 100 100 100 100 100 1.5 
lmazetbapyr 0.063 2 100 100 100 100 100 1.5 
lmazethapyr 0.047 0 97 100 100 100 100 1.5 
Setboxydim+ 0.19+0.25 0 97 93 92 100 100 1.6 
Sethoxydim + 0.19+0.5 0 100 98 100 100 100 1.6 
Sethoxydim + AC 299-263 0.19+0.024 0 97 98 100 100 100 1.8 
Weedy check 0 0 0 0 0 0 22 
LSD 0.05 2 3 1 0.5 

'Ail treatments were applied "'ith NIS and 32-0-0 at 0.25% and 1% v/v. Sethoxydim combinations were applied with a COC and 32-0-0 both at 
1.0%. 
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Kelley, and R. William Mace. of Plants, Soils and J:jlClmeleo:rou>gy. 
Utah 84322-4820). Two alfalfa located in Cache were treated with various 
uVO'''';::''_;;> of imazamox and herbicides. These were applied alone and in combination with bromoxynil 
and clethodim to evaluate their for wild oat (A VEF A), green foxtail (SETVI), shepberdspurse 
(CAPBU), tansy mustard (DESPI) and kochia (KOCSC). Individual treatments were applied to 10 by 30 foot plots 
with a backpack sprayer flatfan 8002 nozzles providing a 10 foot spray width calibrated to deliver 25 gpa 
at 39 The soils at both locations were clay loams near 7.4 and O.M. content less than 2%. Treatments 
were in the spring in a randomized block design, three Alfalfa was 2 to 6 
inches in height at both sites at application time. The wild oats were 6 to 8 inches tall and tansy mustard 2 to 4 
inches tall at the Wellsville, UT site on the while in North purse, kochia and 
green foxtail were 1 to 4 inches in 

There was no injury to alfalfa from any treatment at either site. All treatments satisfactorily controlled tansy mustard 
at Wellsville, but wild oats were too mature for good control. This is a dryland setting and very little precipitation 
occurred the critical period subsequent to the applications which limited the action on wild oat. In North 

<:hf~nh,er(i~nnr;;e was controlled best with either of the imadazolinone herbicides the treatment 
included bromoxynil as a tank mix Imazamox alone gave 90 control of green foxtail at the later 
evaluation date while the other treatments faded considerably. Kochia control difficult unless brCIIDCIXYnl 
was included as a tank mix In kochia had recovered from the spring herbicide treatments. 
Agricultural Experiment Station, Logan, UT. 

Imazethapyr 0.094 0 0 57 0 88 98 
Imazamox 0.04 0 0 62 61 75 98 
Imazamoxb 0.04 0 0 72 66 83 99 
Imazethapyr+ 0.063+ 0 0 37 0 77 96 

bromoxynil 0.25 
lmazamox+ 0.032+ 0 0 58 33 87 97 

bromoxynil 0.25 
Imazethapyr+ 0.063+ 0 0 82 60 87 92 

clethodim 0.125 
lmazamox+ 0.032+ 0 0 82 66 80 96 

clethodim 0.125 
check 0 0 0 0 0 0 

LSD,aO', 0 0 9.2 79 26 8.3 
• Nonionic surfactant applied at 0.25% v/v and N at lqt/A with all treatments but #3. B Methylated seed oil applied at 1 % v/v and N at 1 qt/ A. 

Table 2. Giass and broadleafweed control' 

Imazethapyr 0.094 0 0 47 90 73 50 0 
lmazamox 0.04 0 0 50 90 68 40 0 
Imazamox· 0.04 0 0 53 93 92 50 3 
Imazeihapyr+ 0.063+ 0 0 90 92 75 90 27 

bromoxynil 0.15 
Imazamox+ 0.032+ 0 0 90 90 60 92 40 

bromoxynil 0.25 
Imazetbapyr+ 0.063+ 0 0 40 88 80 30 0 

clethodim 0.125 
Imazamox+ 0.031+ 0 0 43 90 73 23 0 

clethodim 0.125 
check 
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Weed control with bromo,,:vnil formulations in spring barley. Joan Campbell and Donn.Thill. (plant Science 
Division, University ofIdaho, Moscow, Idaho 83844-2339) An e":'Periment was established east of Moscow, Idaho 
to evaluate weed control with bromoxynil formulations in 'Baroness' spring barley. The experimental design was a 
randomized block with four and plot size was 8 by 30 ft. Herbicides were applied on June 
1999 with a CO2 pressurized backpack sprayer calibrated to deliver 10 gallA at 32 psi. Field oermvcress 
rwoot (AMARE), mayweed chamomile (ANTCO), and henbit (LAM:AM) were 4 bud, 2 to 4 If, 1 to 
2 inch diameter, and 4 If, respectively, at the time of application. Air and soil temperatures and relative humidity 
were 65 F, 61 F, and 49%, respectively. Weed control was evaluated visually on July 1999. Wheat was 
harvested at maturity on 1999. 

Untreated control 4903 
2EC 0.25 91 98 95 100 4853 
4EC 0.25 88 90 98 96 5033 

BromoxynillMC P A 4EC 0.5 98 99 98 95 4727 
BrornoxynillMCP A 5 EC 0.5 95 99 98 99 4861 
Brornoll.'ynil 2EW 0.25 88 99 99 98 4811 
Bromll-ynil 4EW 0.25 91 94 88 99 4773 
BromoxynillMCPA 4EW 0.5 100 98 97 96 4166 
Brornoxynil + COC 2EW 0.25 88 95 100 99 4651 
Bromoll-ynil + COC 4EW 0.25 96 97 100 99 4623 
BromoxynillMCPA + COC 4EW 0.5 98 100 100 94 4518 

was at 
bEC is an emulsifiable concentrate. EW is a water emulsifiable 

Weed control of all weed was 88% or better with all treatments, and there was no difference among 
treatments (Table). yield from 4,166 to Ib/A and was not different among treatments. 

69 



averae:t::d 89%and was better than the 0.5X rate 

~;g@~~~QfJ;~~~!Y.J~~:LQ!~~~00J~~@!lb!..!!!~!!...!!:lli!J~£:Q!!!rQ!. M. Ann Pool, 
Don W. Morishita and Michael 1 Wille. ofIdaho, Twin 
Falls" ID A study was initiated under sprinkler to detern:rine the effect ofbarley 
fertilizer rate on wild oat controL The study was conducted at the University of Idaho 
Research and Extension Center near Idaho. The was a 2 3 4 factorial 
randomized complete block with four Individual plots were 8 by 30 feet. Fertilizer was applied 
broadcast to planting or injected two inches below seed depth at planting. Tralkoxydim was applied at three 
rates: Ox, 0.5X and IX (IX=O.18IblA). Barley varieties ('Galena', <Harrington', 'Colter', and 'Nebula') were 
seeded April 28, 1999. Soil type was a Portneuf silt loam soil (29.4% sand, 65% silt, and 5.6% clay), with a of 
8.1, L6%organic matter and a CEe of 14 meqllOO g soil. Tralkoxydim was applied May at the 1 to 3 leaf wild 
oat using a COz-pressurized bicycle-wheel sprayer calibrated to deliver 10 gpa. Environmental conditions at 
application were: air temperature 77 F, soil temperature 70 relative 36%, wind 3 mph, and 10010 cloud 
cover. Wild oat and barley stand counts were taken from 20 to June 1, to determine populations. Wild oat 
densities 23 plants/if. and wild oat biomass was collected from July 16 to July 1999, from each 
plot. was harvested with a small-plot combine August 30. 

Wild oat control from 53 to 55% for Harrington, and Colter varieties and did not differ 1). 
rH'~la,<", control for Nebula was 44%. Test for Galena 46 lblbu; higher than 

and Colter at 45 to 44 bulA; and Nebula had the lowest test at411blbu. Wild oat control atO.18 
2). However, barley was equal between the 0.5X 

rates. 

Plant' Wddcat 
oontrol Yield Test. 

ind1.es % bulA Iblbu 
Two-row 

Harrington 41 55 77 45 

Galena 35 53 79 46 

Six-row 

Cotter 40 54 83 44 

Nebula 36 44 72 41 

LSD (0.05) 8 9 

T ralkoxydim Wildcat Barley 

Ib/A % buJA 
0.18 89 87 
0.09 66 86 
0,(:)0 61 

70 

mailto:g@~~~QfJ;~~~!Y.J~~:LQ!~~~00J~~@!lb!..!!!~!!...!!:lli!J~�:Q!!!rQ


Weed control in drv beans. Brian Jenks, Kent McKay, and Gary Willoughby. (NDSU, North Central Research 
Extension Minot, ND 58701). beans (Maverick) were planted 27 in ND. Flmnioxazin, 
",,1f""'"Tr<'l7'W"" and flumetsulam were applied preemergence after seeding. Postemergence treatments 
ofimazamox and bentazon plus various were applied on June 24. Individual plots were 10 x 30 ft 
arranged in a RCBD with three PRE treatments were applied with a bicycle sprayer 
delivering 20 gpa at 30 psi using XR80015 flat fan nozzles. All treatments were with 
XR8001 flat fan nozzles 10 gpa at 40 The beans were 1-2 trifoliate at time Dry 
beans were harvested on 16. 

Untreated 0 0 0 0 0 0 0 0 755 

Imazarnox + 0.023 0 97 97 55 99 99 36 1950 
NIS 0.25% 

Imazarnox + 0.031 2 0 97 98 56 99 99 40 2189 
NIS 0.25% 

Imazarnox+ 0.031 3 0 99 99 64 100 99 35 2070 
Quad 7 1% 

Imazarnox + 0.031 2 0 98 99 56 99 99 35 1903 
COC 1% 

Imazarnox + 0.031 0 98 98 59 99 99 36 1989 
NIS+ 0.25% 
28%N 1 qt 

lmazarnox+ 0.031 0 0 97 98 S9 99 98 38 1845 
Bentazon+ 0.25 
NIS + 0.25% 
28%N 1 qt 

Imazarnox+ 0.031 0 99 98 69 99 99 35 2028 
Bentazon+ 0.50 
NIS+ 0.25% 
28%N 1 qt 

Imazarnox+ 0.016 0 0 89 94 48 93 97 35 1920 
Bentazon+ 0.25 
NI5+ 0.25% 
28%N 1 qt 

Flumioxazin 0.Q78 4 69 96 89 40 97 74 1520 
Flumioxazin 0.125 5 69 94 82 43 95 68 1376 
Sulfentrazone 0.125 25 68 70 18 70 58 1107 
Sulfentrazone 0.25 50 89 68 33 86 59 1483 

Dry bean stands were reduced approximately 25% in the flumioxazin treatments. Sulfentrazone did not cause a 
stand reduction. Imazamox + Quad 7 caused some initial leaf discoloration, but the dry beans quickly recovered. 

bean yield in the sulfentrazone was lower than that of flumioxazin primarily due to lack controL 

Irnazamox or imazamox + bentazon combinations controlled foxtails, wild oat, redroot pigweed, and 
wild mustard. Irnazamox was notably weaker on wild buckwheat which made harvest more difficult. Flmnioxazin, 
sulfentrazone, and flumetsulam were fair to excellent on redroot pigweed. Flumioxazin and sulfentrazone 
somewhat wild buckwheat, lack control probably aided in and holding down 
wild buckwheat. 
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Nav12ato,r' and 'Norstar' navy bean were in each on June 7,1999. POST treatments were applied on 
2,1999 at 9:00 to 10:00 am with 62 F 65 F soil 83% relative humidity, 50% clouds, 0 to 3 SW 

moist subsoil, and 1 to 2 trifoliolate dry bean. Treatments were 
applied to the entire area of the 10 by 40 ft with a sprayer with drift cones 

Dry bean response to postemergence herbicides. Richard K. Zollinger and Scott A. Fitterer. (Department of Plant 
Sciences, North Dakota State Fargo, NO 58105) An experiment was conducted near ND to 

bean response to herbicides applied POST. A single row each of 'Maverick' and 'Remington' pinto and 

delivering 8.5 gpa at 40 psi 8001 flat fan nozzles. The experiment had a randomized block design 
with three per treatment. 

Expeliment was maintained weed free the season. Minimal crop injury was observed on June 16 and no 
was visible on 30 (data not from all treatments. Treatments provided excellent crop to dry 

bean varieties tested. Imazamox at O.0311b/A plus NIS or 7 reduced yields ofMaverick compared to the 
untreated check. Yields of Remington, Navigator, and Norstar were not significantly reduce compared to the 
untreated checks. 

Table. Dry bean response to postemergence herbicides, 

Rate 

lmazamox+NIS 0.023+0.25% 0 0 0 0 1736 1573 2143 1790 

lmazamox+NIS 0.031+0.25% 0 0 0 0 1523 1815 1972 2038 

lmazamox+Quad 7 0.031+1% 0 2 0 0 1529 1865 1538 1874 

lmazamox+PO 0.031+1% 0 0 0 0 2161 2050 2062 1413 

lmazamox+NIS+28% UAN 0.031 +0.25%+1 qt 3 3 0 0 1847 1767 1720 1943 

lmazamox+bentazon+NlS+28% UAN 0.031 +0.5+0.25%+ I qt 0 0 0 0 2212 2293 2072 1871 

lmazamox+bentazon+NIS+28% UAN 0.031 + 1.0+0.25%+ I qt 0 0 ° 0 2163 2183 23 II 2085 

Imazethapyr+NIS 0,032+0.25% 3 3 0 2 1963 2028 1971 1808 

Fomesafen&adjuvant+PO 0.188+1% 0 5 7 3 

Fomesafen&adjuvant+PO 0.235+1% 5 0 0 0 

Fomesafen+PO 0.083+1% 0 0 0 0 

Fomesafen+PO 0.125+1% 0 ° 0 0 

Fomesafen+PO 0.188+1% 0 ° 0 0 

Fomesafen+PO 0.25+1% 0 0 0 0 

Fomesafen+imazamox+PO 0.188+0.031+1% 2 2 2 2 

Fomesafen+bentazoo+PO 0.188+0.5+1 % 3 0 0 0 

Fomesaien+bentazoo+PO 0.188+0.75+1% 0 0 0 0 

Unt:reated 0 0 0 0 2156 1825 2167 1825 

LSD (0.05) NS NS 5 NS 534 430 681 430 

·NIS ,,; nonionic surfactant = ActivalOr 90, Quad 7 =basic blend adjuvant, PO = petroleum oil Herbimax, and UAN =urea ammonium nitrate. 
I>Mav '" Maverick, Rem =Remington, Nav Navigator, and Nor ;: Norstal', 
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!JI~~ill§I!Sl!l§J~!...m~m:.!~~..!!£:J[!lli~~. Richard K. Zollinger and Scott A Fitterer. (Department ofPlant 
Sciences, North Dakota State University, ND 58105) An was conducted near ND to 
evaluate dry bean response to herbicides applied PRE. A row of 'Navigator' and 'Norstar' navy and 
'Remington' and 'Maverick' pinto bean were planted in each plot and PRE treatments were on JWle 1,1999 
at 2:30 to 3:00 pm with 64 F 60 F soil at a 2 to 4 inch depth, 56% relative humidity, 90% clouds, 5 to 12 mph S 
wind, soil surface, and moist subsoil. Treatments were applied to the entire area of the 10 by 40 ft plots with a 
blCVcie-\\m~~Hvoe sprayer equipped with drift cones 17 gpa at 40 8002 flat fan nozzles. The 
eXlperim,enthad a rarldomized complete block with three per treatment. 

The first precipitation occurred four weeks after treatment applications. Herbicides were not activated because of 
low which resulted in poor weed control from most treatments. Under these sulfentrazone 
treatments provided to excellent control of redroot and common lambsquarters. FOE5043 at 0.6Ib/A, 
sulfentrazone at 0.25 and 0.375 Ib/A, and all rates offlurnioxazin caused dry bean injury on JWle 29. Dry beans 

recovered from before 12 beans treated with flumioxazin at 0.094 Ibl A 

Table. Dry bean response to preemergence herbicides. 

Treatmllnt 	 Rate 


IblA 


FOES043 0.525 0 3 0 0 0 0 0 0 80 32 52 0 45 30 30 30 10 

FOES043 0.6 7 10 10 10 0 0 0 0 70 20 63 0 33 33 33 13 

FOES043 0.678 0 0 0 0 0 0 0 0 70 12 53 3 20 33 53 53 7 

Sl.Ilfentrazone 0.125 0 0 0 0 0 0 2 0 75 80 85 0 15 40 63 63 13 
Sulfentrazone 0.187 0 0 0 0 0 0 0 0 72 85 94 0 SO 33 50 50 23 

Sulfentrazone 0.25 3 10 13 5 2 2 2 2 78 93 96 0 40 63 60 57 0 

Sl.Ilfentrazone 0.375 5 7 5 0 0 0 0 0 70 92 96 7 0 0 30 23 7 

F1umioxazin 0.031 0 10 5 5 0 0 0 0 70 58 88 7 0 46 46 46 10 

F1umioxazin 0.046 7 10 13 10 0 0 0 0 53 73 94 0 0 0 0 0 0 

F1umioxazin 0.062 17 20 22 10 2 2 3 2 67 37 85 7 0 23 60 63 7 

F1umioxazin 0.094 13 22 20 17 6 8 7 6 67 63 88 7 30 23 50 50 7 

Untreated 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

72 61 	 77 74 28 

"Nav :: Navigator, Nor =Norstar, Rem Remington, Mav =Maverick. 

"Fxtl green foxtail and yellow foxtail, Rxpw", redroot pigweed, Colq =common lambsquarters, Cocb '" common cocklebur, Wimu wild 

mustard. 
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Qr:~~~!l!Q.~JQ..m~lm..il!!£!;g:QQD!:~..!!z!:!?i!;~~I!!!Q!klll;!. Richard K. Zollinger and Scott A. Fitterer. 
(Department Sciences, North Dakota State University, Fargo, ND 58105) An experiment was conducted 
near Hatton, ND to evaluate dry bean response to herbicides applied PPI. PPI treatments were applied and 
incorporated with a rototiUer 2 inches on June 7, 1999 at 10:00 to 11:00 am with 93 F air, 69 F soil 
" ....... '"'..., 65% relative humidity, 5% clouds, 0 to 5 mph NW wind, soil swface, and moist subsoil. A row 
of 'Norstar' and navy and and 'Maverick' pinto bean were in each plot on June 7, 
1999. Treatments were applied to the entire area of the 10 40 ft plots with a bicycle-wheel-type sprayer equipped 
with drift cones 17 gpa at 40 8002 flat fan nozzles. The had a randomized 
complete block with three ."'IJ'H ..... ~ 

All treatments provided control and yellow foxtail, wild mustard, and redroot pigweed (data not 
shown). bean tolerance of sulfentrazone at rates of 0.25 Ib/A or flumioxazin rates of 0.047 lbl A or 
flumetsulam+ethalfluralin at 0.046+0.941b1A, and ethalfluralin at 0.941b/A was generally acceptable. No injury was 
observed on August 2 or later in the season (data not shown). 

Tabie. Dry bean response to preplant incorporated herbicides-Hatton, NO. 

Sulienttazone 0.125 3 2 2 2 3 0 0 3 0 0 0 0 

Sulienbawne 0.188 0 0 0 0 0 3 0 3 0 3 0 0 

Sl.Ilientrazone 0.25 0 0 0 0 5 7 2 0 0 0 0 0 

Sulfentrazone 0.375 2 10 5 2 10 27 2 0 5 50 18 3 

Aumioxarin 0.031 5 0 3 0 3 0 0 0 0 0 0 0 

F1umioxarin 0.047 15 7 0 0 7 0 0 0 5 0 0 0 

Aumioxarin 0.062 9 7 2 5 10 2 2 10 0 3 3 10 
Aumioxarin 0.094 31 12 6 7 33 10 8 5 4 8 3 30 

Flumetsl.ll.am+ethalfluralin 0.046+{).94 3 0 6 5 0 0 0 3 5 8 0 0 

Flumetsul.am.+ethalfluralin 0.063+0.94 8 2 7 7 8 7 5 10 10 10 7 7 

Flumetsul.am.+ethalfluralin 0.094+0.94 17 9 12 2 10 3 7 3 8 15 4 0 
Aumetsul.am+eth.al.fluralin 0.125+0.94 5 5 12 5 13 8 13 7 2 7 5 0 

AumelSl.IJ.am+eth.al.fluralin 0.125+1.88 8 8 8 12 10 7 7 8 5 13 9 9 

Ethalfluralin 0.94 9 2 2 5 0 0 2 0 4 5 1 0 

Etbalfluralin 1.88 to 5 8 5 7 0 0 3 2 0 0 0 

Pendimethalin&imazethapyr+pend 0.45&0.06J+0.72 4 5 10 5 7 0 0 0 12 12 3 5 
Untreated 0 0 0 0 0 0 0 0 0 0 0 0 

LSD (0.05") 13 9 8 9 26 9 9 9 9 11 14 15 

"Nor::: Norstar, Nay::: Navigator, Rem == Remington, May::: Mayericlc. 
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!?£LQ!~m~~.!Q..m!:llli!Jmln££m~~~.Qi£~~!:Q§J~..N!1. Richard K. Zollinger and Scott A. Fitterer. 
(Department Plant Sciences, North Dakota State University, ND 58105) An' was conducted, 
near Prosper, ND to evaluate dry bean response to herbicides applied PPI. PPI treatments were and 
incorporated with a rototiller operated 2 inches deep on May 26, 1999 at 3:00 pm with 93 F 62 F soil at a 2 to 4 
inch depth, 55% relative humidity, 0% clouds, 5 to 12 mph SW wind, dry soil and moist subsoiL 
'Remington' pinto and 'Norstar' navy bean were planted in each plot on June 1, 1999. Treatments were to 
the center 6.67 ft of the 10 40 ft plots with a sprayer with drift cones 17 
gpa at 40 8002 flat fan nozzles. The had a randomized complete block with three 
repilic~ltes per treatment. 

First precipitation occurred four weeks after applications. Lower rates of sulfentrazone and flumetsulam+ 
ethalfluralin, and all rates and pendimethalin&imazethapyr showed crop 
throughout the season. Sulfentrazone and flumetsulam less than 75% control of green and yellow foxtail. 
All treatments provided less than 47% control of common cocklebur. All rates of flumetsulam+ethalfluralin 
controlled green and yellow foxtail, redroot pigweed, and common lambsquarters on June 22 and 29 plus wild 
mustard on June 29. 

Table. Dry bean response to preplant incorporated herbicides-Prosper, ND. 

Sulfentrazooe 0.125 0 0 50 13 83 95 2 0 57 99 99 23 23 3 2 

Sulfentrazooe 0.188 2 5 63 23 90 98 5 2 58 95 99 40 17 2 0 

SulfenttazOlle 0.25 3 10 75 30 94 95 5 3 57 96 99 46 17 7 

SuifenttazOlle 0.375 0 10 62 43 95 98 5 0 57 99 99 60 13 5 8 

Aumioxazin 0.031 0 2 70 20 80 83 3 0 37 13 13 20 7 0 2 

Aumioxazin 0.047 0 0 73 13 91 81 2 2 33 33 33 33 7 0 0 

Aumioxazin 0.062 2 3 57 20 82 88 5 0 54 66 66 60 25 2 2 

Aumioxazill 0.094 3 7 60 23 92 93 3 3 53 73 70 43 20 5 3 

Aumetsulam+ethalflw:alin 0.046+{).94 2 3 99 30 99 98 0 0 99 99 99 99 37 5 4 

AnmelSuIam+ethalflw:alin 0.063+0.94 3 2 99 43 98 99 3 0 99 99 99 99 47 5 3 

AumelSulam+ethalflw:alin 0.094+0.94 8 8 88 23 99 99 5 3 96 99 99 99 40 11 9 

AnmelSulam+ethalflw:alin 0.125+0.94 8 13 96 27 99 98 3 3 86 99 99 99 43 5 10 

Aumetsulam+ethalfluralin 0.125+1.88 3 8 98 23 98 96 3 3 99 99 99 99 33 7 8 

Etha1fIuralin 0.94 0 0 93 20 96 98 2 2 83 99 89 23 7 2 0 
Etha1fIuralin 1.88 0 0 99 13 98 98 2 5 99 99 96 33 10 2 2 

Pendimetb!'lill&jmarethapyr+ 0.45&0.061+ 

pendimethalin 0.72 0 0 98 23 98 93 2 0 98 99 99 99 30 2 2 

Untrealed 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

LSD (0.05) 5 9 26 23 15 13 NS NS 34 20 20 38 21 7 8 

"Rem '" Remington and Nor ::: Norstar. 

"Fxtl == foxtail and yellow foxtail. Cocb == common cocklebur, Rrpw redroot pigweed, Colq = OOmmolllambsquarters, Wimu '" wild 
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NW wind, moist soil i>Ul ......., 

!lr~~L!Q!.s:rJm£~L!!l[!g:m!l~ Richard K. Zollinger and Scott A. Fitterer. (Department of Plant Sciences. North 
Dakota State University, ND 58105) An experiment was conducted near Prosper, ND to evaluate bean 
tolerance to imazamox applied POST. bean was on June 1, 1999. Treatments were applied to nine dry 
bean varieties: 'Maverick' and (pinto), 'Frontier', , and (navy), 'T-39' and 
'Shadow' (black), and 'Cal Early LRK' and 'Montcalm' (kidney). Treatments were applied on 1, 1999 at 10:00 
to 11:00 am with 63 Fair, 68 F 83% relative humidity, 100% clouds, 0 to 5 
wet subsoil, no dew present, and 2 to 4 trifoliolate dry bean. Weeds were: 1 to 3 
foxtail (2 to redroot (2 to 5/if); cotyledon, wild mustard (2 to and 1 to 3 
common cocklebur (1 to Treatments were applied to the center 6.67 ft of the 10 by 40 ft plots with a ,,,,..,,"' ...
wheel with a wind shield 85 gpa at 40 through 8001 flat fan nozzles. The 

COIllple:te block design with three 

Plots were with bentazon at O.751b/A and sethoxydim at O.lSlb/A to control common cocklebur and 
green and foxtail. bean injury was less than chlorosis was less than 5%, and growth reduction was 
less than 8% from treatments for all varieties on July 8 (data not shown). No injury of any type was observed on or 
after July 16. Dry bean yields were less for untreated plots than for treated plots probably due to competition from a 
second flush of green and yellow foxtail that only emerged in the untreated plots. 

Table. Dry bean toler.mce to imazamox. 

'NIS "" nonionic surfactant == Activator 90 ud 28% == 28.Q.Q nitrogen fertilizer. 
bMav == Maverick., Rem == Remington, Fron ::: Frontier, Nav "" Navigator, Agri-l, Shad Shadow, Cal E::: Cal Early LRK, 
Mont"" Montcalm.. 

Ima:mmox+NlS+28% 0.024+0.25%+ 1 % 1386 1697 2857 

Imazamox+NIS 0.032+{).25% H05 1645 2730 

Ima:mmox+NIS+28% O.032+{).25%+ 1 % 1299 1486 2687 

Ima:mmox+bencazon+NIS +28% O.032+{).36+0.25%+ 1 % 1188 1288 2886 

Untreated 1048 1398 2451 

1913 2548 3544 2868 1477 1494 

2065 2725 3043 2428 1828 1078 

2765 2826 3082 3174 1934 1118 

2081 2507 3321 2772 1800 1334 

2176 2236 2880 2412 1177 1106 
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Joan Campbell and Donn Thill. Science 
An e"1Jeriment was established east ofMoscow, Idaho to evaluate 

I-''''J".."., tolerant canola response to timings and rates of The eXloerlm(enta! 
randomized complete block with four replications and plot size was 8 30 ft. Roundup Ready (lola 
Link (InVigor 2373), and Clearfield (pioneer 45A71) canola varieties were seeded on April 1999. Liberty Link 
canoia was reseeded on May 11, 1999 due to poor emergence. Herbicides were applied "\lith a COz pressurized 
backpack sprayer calibrated to deliver 10 gallA at 32 psi (fable 1). Glyphosate and trifluralin + quizalofop were 
applied to was applied to and imazamox was applied to Clearfield. 
Canola plant flower were evaluated on June 1999. Canola seed was harvested on 30, 
1999. 

Growth stage PPI 1 to 2 leaf 3 to 4 leaf 5 to 6 leaf 
Air temperature (F) 70 88 56 58 
Relative humidity (%) 30 50 51 45 
Wind (mph,direction) 2,N 2,W I,W 0 
Cloud cover (%) 0 0 100 0 

Glyphosate 0.5 3-4 If 90 25.2 1838 
Glyphosate 0.75 3-4 If 89 25.6 1933 
Glyphosate 1.0 3-4 If 88 25.2 1821 
Glyphosate 1.5 3-4 If 84 24.4 1699 
Glyphosate 05 5-6 If 82 25.6 1587 
Glyphosa!e 0.75 5-6 If 79 25.2 1807 
Glyphosate 1.0 5-6 If 76 26.0 1698 
Glyphosate 1.5 5-6 If 66 23.2 1285 
Glyphosate + glyphosate 0.5 + 05 1-2 .J- 5-6 If 82 24.4 1918 
Glyphosate + glyphosate 0.75 +0.5 1-2 + 5-6 If 71 22.0 1612 
Glyphosate + glyphosate 0.75 +0.75 1-2 + 5-6 If 72 21.7 1563 
Glyphosate + glyphosate 1.0 + 05 1-2 + 5-6 If 72 22.0 1725 
Glyphosate + glyphosate 1.0 + LO 1-2 + 5-6 If 68 21.7 1686 
Glyphosate + glyphosate 1.5+1.5 1-2 + 5-6 If 61 20.1 1302 
Control (glyphosate) 90 28.0 1772 
Triflurnlin + quizalofop 0.75 + 0.055 PPJ + 5-6 If 88 26.8 1900 

Glufosinate 0.37 3-4 If 933 
Control (glufosinate) 896 

lmazamox'. 0.031 3-4 If 50 20.9 914 
Control (imazamox) 55 24.8 1172 

of Roundup canola was delayed in response to increases in The 
was affected least at the 3 to 4 compared to the 1 to 2 and 5 to 6 leaf stage. Plants were shorter with 

glyph4Jsate rates higher than 1 lbl A total applied at the 5 to 6 leaf, or 1 to 2 + 5 to 6 Yield was reduced 
\\>1th 1.5 IblA applied at the 5 to 6 leaf and with 1.5 + 1.5 lblA g1yphosate at the 1 to 2 + 5 to 6 leaf 

compared to Roundup Ready canola treated with trifluralin + quizalofop. Link canola was not 
evaluated for height or due to delayed date. Clearfield canola flowered later than Roundup 
Ready, and the imazamox treated canola flowered later than the untreated control. Clearfield and Liberty Link 
canola yield was not affected by herbicide application. 
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~~!fUl~ks:2illr.Q!.ln..g!y~~~~~~!!Q!~. Katheryn M. Christianson and G. Lym. 
(Depa:rtment ofPlant Sciences, North Dakota State University, Fargo, ND 58105). There are very few herbicides 
TP<1id""'M for broadleaf control in canola for a perennial weed such as Canada thistle. The objective of 
this was to determine the effect at various canola on crop yield and 
Canada thistle controL 

The f':YT\P:T1'mf':1nt was established at in a dense Canada thistle stand. Fertilizer was added based on soil tests 
May 24, 1999 and Monsanto 3753 canola was seeded later on the same date. 

a,-"nu;;u at the 1- to 3- to and 5- to 6-1eaf canola on June 9, June 15, 
and June The treatments were with a CO2 backpack sprayer 8.5 gpa at 35 psi. 
The plots were 10 by 30 feet, and the experiment was a randomized complete block with four replicates. 
Canola plant height reduction, and Canada thistle control were evaluated and compared to the 
untreated check. 

apI)licati()fl caused minimal chlorosis when applied at all growth the 5- to 6-leaf stage 
which 23% (Table). Also, there was a for plant height to be reduced when glyphosare was 
applied to canola at the 5- to 6-1eaf stage. Plant 
applied at the 3- to There was no difference in timlVer:rnQ' 

Canola was the greatest, 1134 IblA, when was applied at 0.56 Ibl A to the 1- to 2-leaf stage 
followed by at 0375 Ib/A at the 5- to (Table). Canola yield tended to decline when 
glyphosate was later in the growing season. For canola yield 1028 lbl A when 
glyphosate was at the I-to 2-leaf and at the 5- to 6-leaf growth stage to an average of988 
lbl A and 775 Ib/A when plants were treated once at the 3- to 4-leaf or 5- to 6-leaf stage, In general, 
canola production was lower than average due to early wet conditions delaying the date followed by hot 
dry conditions after 1:"""'.""5' 

All herbicide treatments provided greater than 90 and 95% Canada thistle control 30 DA T and at harvest, 
respectively. Canada thistle control still averaged 93% at 30 days after harvest regardless of the herbicide 
treatment. 

In summary, Canada thistle control was similar of the canola growth stage at However, 
canola yield tended to decline the later in the growing season the initial glyphosate application was made. 

for the site and 

was reduced 31% when Cl01ClmU1(1 

Glyphosate 0.375 I 0.375 1 to 2 If I 5 to61f 3/6 0/0 31 1012 98 98 
Glypbosate 0.56/0.375 I ro21f/5 to61f 3/0 1/0 33 1134 100 98 
Glyphosate 0.75/0.375 I ro2If! 5 to6If IOJ21 JIll 25 940 98 93 
Glyphosate 0.375 3 to 41f 9 S 31 913 95 97 
Glyphosate 0.56 3 t041f I 5 38 1124 100 97 
Glyphosate 0.75 3 to41f 5 II 30 957 100 97 
Glyphosate 0.375 5 to61f 15 16 25 592 93 93 
Glyphosate 0.56 5 to 61f 28 6 28 846 90 98 
Glypbosate 0.75 5t061f 26 20 31 886 95 96 
Clopyralid + quizalorop + I % PO 0.1 9+0.068+1% 3 t041f 13 31 23 810 98 99 
Untreated chock 0 0 15 359 0 0 

LSD (005) 11 15 15 178 NS NS 
, DA T is days afu:r treatment. 
• DAH is days afu:r harvest. 
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Canada thistle control in glyphosate-tolerant canola. Brian Jenks and Willoughby. 
Research Extension Minot, ND 58701). Roundup canola was seeded 19 into 7.5-inch 
rows at 700,000 in a conventional system. Individual (12 x 30 ft) received either a single 
application or a of at various canola All postemergence treatments were applied 
with XR800 1 flat fan nozzles 10 gpa at 40 Each treatment was replicated four times. Treatments 
were on June 5 (1-4" weeds), June 10 (2-10" weeds), and June 16 Canada thistle in 
the entire plot were counted on June 5. Canola was harvested 25. 

Table. 

Glyphosate 0.38 

Glyphosate 0.38 

Glyphosate I 0.38/0.38 

Glyphosate 0.56 

Glyphosate 0.56 

Glyphosate I Glyphosate 0.56/0.38 

Glyphosate 0.75 

Glyphosate 0.75 

Glyphosate I Glyphosate 0.75 10.38 

Clopyralid + Quizalofop 0.188 + 0.069 

Weedy Check 

CV 

B 

C 

A/C 

B 

C 
A/C 

B 

C 

A/C 

B 

323 

155 

198 

246 

171 

277 

283 

234 

166 

102 

360 

80 

75 

85 

83 

77 

85 

84 

80 

87 

87 

0 

67 1476 

88 1221 

90 1563 

84 1608 

85 1486 

85 1688 

78 1463 

86 1371 

87 1633 

97 1035" 

0 376 

65 7 10 13 

b A=coty to Neaf canola (lun 5), B=3 to 4-leaf canola (lun 10), C=5 to 6-leafcanola (Jun 16) 
, These numbers represent the average Canada thistle density over the four replications 
J The low yield was due to a high population of Iambs quarters, not lack ofCanada thistle control 

Flea beetle pressure was extremely high this year. Even the canola seed was treated with we had to 
make a foliar insecticide to help reduce the flea beetle pressure. The canola crop very 
but remained in the to for an extended Much ofthe slow growth can be attributed to 
the heavy flea beetle pressure. This allowed the Canada thistle to get a good start without a lot of early """kUllJk):; 

from the canola crop. 

,","\'''''''''' at rates tended to burn down the thistle faster than the lower rate (0.38 lb). On June 
Canada thistle control with the 3-4 leaf and split applications were somewhat higher than the late application (5-6 
leaf canota), primarily due to the earlier spray date or more time to kill the plant. The fmal on September 1 
5""'''''''U)' showed better control with the 5-6 leaf and split applications to the 3-4 leaf 
aPlJilc:atllon. The 5-6 leaf and tended to have fewer and the were usually 
much shorter than those in the 3-4 Some plots had much Canada thistle populations than 
others. With such populations and varied emergence, it is likely that some plants were covered by others and 
were not sprayed. 

we saw better control at the end of the season with the late delaying the application also 
allowed the Canada thistle to grow quickly which reduced canola yield. Yields were 100-300 lbs 
with the 3-4 leaf or than the 5-6 The canola stand that received the late 
application appeared more thin and somewhat shorter to plots where Canada thistle has been taken out 
earlier. The field also had a fairly heavy lambsquarters population that also contributed to yield reduction in late
applied treatments. 

ClopyraUd was very effective in controlling Canada thistle. because we did not put down a soil-applied 
product such as trifluralin, the heavy population was primarily responsible for reducing the canola 
yield mthe clopyralid plots. 
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Donnant versus spring-seeded canola. Brian Jenks, Kent McKay, and Gary Willoughby. (NDSU, North Central 
Research Extension Center, Minot, ND 58701). Roundup Ready canola was seeded December 3, 1998 and April 
23, 1999 into 7 .5-inch rows at 700,000 pIs/A. The canola was seeded into standing wheat stubble (very low 
residue). The canola not treated with a coating that inhibits gennination. Individual plots were 12 x 30 ft and each 
treatment was replicated four times. Trifluralin and ethalfluralin granules were spread over individual plots with a 
Gandy granular applicator on December 4. One application of glyphosate was applied in the spring on May 25. 
The canola was harvested on August 9. 

Table. Donnant versus spring-seeded canola. 
July 26 

Treatment Rate CHEAL SE"P CHEAL AMARE SE"P Yield 

Ib/A Control (%) Ib/A 

Ethalfluralin (F) 1.15 75 91 89 71 85 74 1219 

Ethalfluralin (S) 1.15 96 98 96 93 97 94 2063 

Trifluralin (F) 1.15 60 85 87 58 83 76 4.5 1270 

Trifluralin (S) 1.15 86 95 95 91 96 96 14.4 1935 

Glyphosate (F) 0.38 85 89 76 81 88 53 4.7 1312 

Glyphosate (S) 0.38 95 98 95 93 95 75 9.5 1914 

Check (F) 0 0 0 0 0 0 6.3 1035 

Check (S) 0 0 0 0 0 0 10.4 1676 

LD 14 13 11 12 13 2 341 

CV 16 13 6 12 12 15 20 15 

" SET-green and yellow foxtail 
(F)-fall seeded 
(S)-spring seeded 

We waited in late October and early November 1998 for the temperatures to go down low enough to inhibit seed 
gennination. When that finally happened, we were greeted with 10 inches of snow in early November. Wann 
temperatures in November allowed the snow to melt and the soil to partially dry. We decided to seed in early 
December into wet, but hopefully frozen soil. The soil was not completely frozen at the time of seeding and soil 
moisture was very high in some areas. 

The December-seeded canola began emerging about April 12. Time of emergence was quite variable, which 
resulted in varying stages of growth in May (i.e., some plants at 5-leaf stage while others in cotyledon stage). The 
dry month of April resulted in some stand loss due to soil crusting. We chose to try to break up the crust by going 
through the plot area with an empty drill. Stand counts taken on May 26 showed a significant difference in canola 
population in the fall vs. spring seeding. Stand counts ranged from 4-6 plants/if in the fall seeded plots compared 
to 10-14 plants/ft2 in the spring seeded plots. Canola yields in the fall seeded plots were consistently 600 to 800 
lb/A lower than the spring seeded plots. At least some of the stand loss and yield difference can be attributed to the 
soil crusting in April. 

Weed control was better and more consistent in the spring seeded plots. Emergence of the spring seeded canola was 
more unifonn and provided good suppression of weeds through crop competition. The low plant population of the 
fall seeded canola did not compete as well with weeds, even though herbicides provided some control. For 
example, glyphosate was applied May 25 and effectively controlled all emerged weeds. The higher canola 
population in the spring seeded plots helped shade out later emerging weeds, while the lower canola population in 
the fall seeded plots allowed later emerging weeds to be competitive through the remaining growing season. The 
same scenario occurred in the ethalfluralin and trifluralin plots, i.e., better weed control with a more competitive 
crop. 

80 



Brian Jenks and Gary Willoughby. North Central 
ND 58701). Liberty Link canola (Invigor was seeded May 18 into 7.5

inch rows at 700,000 pIs/A. Herbicide treatments were applied early-post (June 5), mid-post (June 10), or late
postemergence (June 16). Individual plots were lOx 30 ft arranged in a RCBD with three replications. PPI 
treatments were applied with a CO2 pressurized bicycle sprayer 20 gpa at 30 using XR80015 flat fan 
nozzles. All treatments were applied with XR8001 flat fan nozzles 10 gpa at 40 
Canola was harvested on 26. 

Glufosinate was effective on at any or rate. The canoia yield was obtained with the full rate 
of glufosinate at 2 to 3-leaf canola or the split aPl)U(;atlon. Clopyralid did provide some suppression of pigweed. 

Application date June 5 June 10 June 16 

Application timing POST I POST II POST III 
Temperature (OF) 

Air 68 57 57 

SoH 64 59 58 

Relative humidity (%) 71 64 63 

Canola stage I to 2-leaf 2 to 3-leaf 4 to 5-1eaf 

AMARE size I density 0.5·1" I 84 per sq ft 1" I 84 per sq ft 1-4" I 12 per sq ft 

canola. 

Untreated 0 0 1097 
Glufosinate 0.26 A 95 94 2102 
Glufosinate 0.37 A 95 93 1993 
Glufosinate 044 A 96 95 2125 
Glufosinate 0.37 B 99 99 2204 
Glufosmate 0.44 B 99 99 2436 
Glufosinate I Glufosinate 0.37/0.37 AIC 100 99 2392 
Glufosinate + Sethoxydim 0.37 + 0.08 C 95 97 2073 
Sethoxydim + Clopyralid + MSO 0.08 + 0.188 + 1% A 0 30 1663 

B 0 23 13770.08 + 0.188 + 1% 

b A=1 to 2-lf canola; 8=2 to 3·1f canola; C=4 to 5-leaf canola 
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11). Individual plots were 10 x 30 it 

.!.!!!llilllU:tl:.Jl~!!.QQill!Q!..ill...!ffi!f!i!~!llil~1Q!!m!QtJ~~. Brian Jenks, Kent McKay, and 
North Central Research Extension Center, Minot, ND 58701). Clearfield canoIa 

3 into 7.5-inch rows at Herbicide treatments were applied 
I), 

with three PPI treatments were with a CO2 pressurized bicycle sprayer 20 gpa at 30 

rains began the the canola was seeded. We received almost 7 inches of 
(June A portion of the fIrst was under water for most of 

10. 

Table, Timing ofweed control in imidazolinone-tolerant canola. 

Treatment' Rate KCHSC 
Ib/A 

Trifluralin 0.75 A 93 93 92 
Trifluralin I Quizalofop 0.75/0.055 AIC 94 95 98 
EthalfJuralin 0.75 A 92 93 99 89 1713 
Ethaltluralin I Quizalofop 0.75/0.055 AIC 93 98 98 87 1558 
Trifluralin I Imazamox 0.75/0.016 AIC 93 98 100 88 1530 
Ethalfluralin / Imazamox 0.75/0.016 AIC 97 100 100 95 1563 
Imazamox 0.016 B 65 78 96 62 1493 
Imazamox 0.016 C 72 94 97 63 1444 
Imazamox 0.016 D 78 95 97 63 1679 
Imazamox 0.031 B 65 95 100 42 1374 
Imazamox 0.031 C 85 99 100 67 1502 
Imazamox 0.031 D 85 95 99 70 1418 
Imazamox I Imazamox 0.016/0.016 BID 70 100 100 62 1474 
Imazamox I Imazamox 0.008/0.008 BID 78 98 100 60 1492 
Handweed check + 99 100 100 98 1491 

Trifluralin Ilmazamox 0.75/0.016 AIC 

XR80015 flat fan nozzles. All postemergence treatments were applied with XR8001 flat fan nozzles 
10 gpa at 40 

rainfall before the 

88 
79 

b A=PPI; B=cotyledon to 2-lf canola; C=3 to 4-lf canola; 0=5 to 6-leaf canola 
, SET=green and yellow foxtail 

Flea beetle pressure was extremely high in this fIeld. Even the canoia seed was treated with Gaucho, we had 
to make a foliar insecticide application to reduce the flea beetle pressure. The canoia remained in the 
cotyledon to 2-1eaf stage for an extended due to the flea beetles and wet soil. 

The objective of this study was to compare weed control from soil-applied products with imazamox at different 
rates and timings. The primary weeds were and Other species present 
were shepherdspurse, fIeld pennycress, and biennial wormwood. Trifluraiin and ethalfluralin did not control the 
mustard species or biennial wormwood, but control of foxtails, lambsquarters, and 
pigweed. Trifluralin or ethalfluralin followed application of imazamox was as effective or 
better than trifluralin or ethalfluralin alone. 

Imazamox controlled and field pennycress, but was weaker on 
kochia and biennial wormwood. to 2-leaf) was not as effective as the later 
applications as it missed later flushes of weeds. Weed control with imazamox was generally with 0.031 Ib 
compared to 0.016 lb. The ofimazamox (O.0161b + 0.016 was also very effective on all weeds 
except kochia and biennial wormwood. 
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Minot, ND 
Kent McKay, and Gary Willoughby. (NDSU, 

Liberty Link canoia (Invigor 2373) was seeded May 
3 into 7.5-inch rows at 700,000 pIs/A. Herbicide treatments were applied preplant 30), "''',.'''-''''''' 
(June 1), mid-post (June 7), or late-postemergence (June II). Individual were 10 x 30 ft arranged in a RCBD 
with three replications. PPI treatments were with a pressurized sprayer 20 gpa at 30 
psi XR80015 flat fan nozzles. All treatments were applied with XR8001 flat fan nozzles 
delivering 10 gpa at 40 psi. rains began the the canoia was seeded. We received almost 7 inches of 
rainfall before the early-post application (June 1). Canola was harvested August 10. 

Table. ofweed control in 

Trifluralin 0.75 A 80 90 93 90 72 1203 
Trifluralin / Quizalofop 0.75/0.055 A/C 73 98 94 94 72 1330 
Ethalfluralin 0.75 A 80 95 100 100 77 1308 
Ethalfluralin / Quizalofop 0.75 10.055 A/C 92 96 100 98 87 1228 
Trifluralin I Glufosinate 0.75/0.26 A/C 99 100 100 100 97 1366 
Ethalfluralin I Glufosinate 0.75/0.26 A/C 99 100 100 100 97 1310 
Glufosinate 0.35 B 63 68 77 68 53 1252 
Glufosinate 0.35 C 98 95 100 97 93 1456 
Glufosinate 0.35 D 100 100 100 100 95 1385 
Glufosinate 0.44 B 68 68 80 77 63 1521 
Glufosinate 0.44 C 99 98 99 98 95 1384 
Glufosinate 0.44 D 100 100 100 100 99 1528 
Glufosinate / Glufosinate 0.22/0.22 BID 99 100 100 100 95 1362 
Glufosinate I G!ufosinate 0.13/0.13 BID 94 95 100 95 89 1469 
Glufosinate + Quizalofop 0.26 +0.034 C 97 94 97 100 89 1603 
Handweed Check 100 99 100 99 96 1276 

Trifluralin I Glufosin3te 0.75/0.26 A/C 
Check 

CV 7 5 9 8 9 11 

, All glufosinate treatments included AMS (3 IblA) 
b A=PPI; B=cotyledon to 2-lfcanola; C=3 to 4-1f canol a; 0=5 to 6-1eaf canola 
, SET=green and yellow foxtail 

Flea beetle pressure was The canola seed was treated with Gaucho, but we needed a foliar 
insecticide application to help reduce the flea beetle pressure. The canola remained in the cotyledon to 2-leaf stage 
for an extended period due to the flea beetles and wet soil. 

was to compare weed control from soil-applied Dr()dUICts 

rates and weeds were 
were shepherdspurse, field pennycress, and biennial wonnwood. Trifluralin and ethalfluralin did not control the 

or biennial wonnwood, but generally provided good control of kochia, and 
Trifluralin or ethalfluralin followed by a application 

better than trifluralin or ethalfluralin alone, canol a yields were not SlgnlI:IC~ll1tJly 

Glufosinate was effective at any rate on kochia, redroot pigweed, biennial wonnwood, field 
pennycress, and shepherdspurse. Glufosinate applied only at cotyledon to 2-leaf canoia controlled emerged 
but missed a new flush of weeds that emerged soon after application. Canola yield was lower where 0.35 lb of 
glultO!;m;ate was at the cotyledon to to later of that same rate. However, 
where 0.44 lb was applied at the to canol a yield was similar to the later applications. The 
split applications ofglufosinate also provided effective weed control. 
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Kent (NDSU, 
canola was seeded May 3 

into 7.5-inch rows at 700,000 Herbicide treatments were applied preplant 30), early-post 
(June 1), mid-post (June 7), or (June 11). Individual plots were lOx 30 ft in a RCBD 
with three replications. PPI treatments were with a CO2 pressurized sprayer 20 gpa at 30 

North Central Research Extension Roundup 

psi using XR800 15 flat fan nozzles. All treatments were with XR8001 flat fan nozzles 
delivering 10 gpa at 40 rains the night the canola was seeded. We received ahnost 7 inches of 
rainfall before the early-post (June 1). Canola was harvested August 10. 

Table. 

Trifluralin 0.75 A 78 91 100 100 58 1050 

Trifluralin I Quizalofop 0.75/0.055 A/C 68 98 96 95 60 918 

Ethalfluralin 0.75 A 79 97 100 98 68 828 

Ethalfluralin I Quizalofop 0.75/0.055 A/C 81 99 97 98 73 775 

Trifluralin / Glyphosate 0.75/0.38 A/C 100 100 100 100 96 1010 

Ethalfluralin I Glyphosate 0.75/0.38 A/C 100 100 100 100 94 1093 

Glyphosate 0.38 B 78 85 87 78 58 1110 

Glyphosate 0.38 C 98 98 100 99 90 1206 

Glyphosate 0.38 D 100 100 100 100 97 1386 

Glyphosate I Glyphosate 0.38/0.38 BID 100 99 100 100 95 1219 

Glyphosate 1Glyphosate 0.19/0.19 BID 93 100 95 97 85 1330 

Handweed Check + 100 100 100 100 96 1100 


Trifluralin I Glyphosate 0.75 10.38 A/C 
Check 0 0 0 0 0 

"All glyphosate treatments included AMS (1%) 
b A=PPI; B=cotyledon to 2-lf canol a; C=3 to 4-1f canol a; D=5 to 6-1eaf canola 
< SET=green and yellow foxtail 

Flea beetle pressure was high in 1999. The canola seed was treated with Gaucho, but a foliar insecticide 
application was needed to reduce the flea beetle pressure. The canola remained in the cotyledon to 
for an extended due to the flea beetles and wet soil. The 
varieties in this same field but was hit hard by the flea beetles and never looked good the rest of the year. 

The of this was to compare weed control from SOll-alDPllea .",.r,nnrTC with glyphosate at different 
rates and timings. The primary weeds were kochia, and pigweed. Other 

<:h,,'nh,>,.cI'~nll"<:p field pennycress, and biennial wonnwood. Trifluralin and ethalfluralin did not control the 
or biennial but generally control of kochia, foxtails, and 

pigweed. Trifluralin or ethalfluralin followed by a ofglyphosate was as effective or 
better than trifluralin or ethalfluralin alone. 

JIVDn<)Salre was effective at any rate on kochia, foxtails, lanlb~;quarters redroot pigweed, biennial UII,.rrn'Ulr,,·,,! 

pennycress, and Glyphosate applied only at to 2-leaf canola controlled em,en[ed 
but missed a new flush of weeds that emerged soon after Canola yields were higher with the later 
application compared to the cotyledon to 2-leaf application. The split applications of glufosinate also 

effective weed controL 

canola emerged before other canola 
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~~~~~mru~~~~mYQL~~~~~~Yill~~~~gW~~~~. Brian Jenks and Gruy 
Minot, ND 58701). Clearfield canoia (45A71) was 

seeded May 18 into 7.5-inch rows at 700,000 Herbicide treatments were applied preplant incorporated (May 
P.lU·\v_nf'o,of (June I), mid-post (June or late-postemergence (June 10). Individual plots were lOx 30 ft 

in a RCBD with three replications. PPI treatments were applied with a CO2 bicycle sprayer 
delivering 20 gpa at 30 using XRSOOl5 flat fan nozzles. All treatments were applied with 
XRSOO1 flat fan nozzles 10 gpa at 40 Canola was harvested 9. 

Table. Wild 

Trifluralin 0.75 A 48 57 48 40 575 

Trifluralin Ilmazamox 0.75/0.031 AID 90 94 96 88 1270 

Imazamox Ilmazamo" 0.016/0.016 BID 98 93 97 82 1511 

lmazamox 0.023 C 92 85 89 73 1405 

Imazamox 0.031 C 96 87 95 73 1428 

Imazamox 0.039 C 98 87 95 75 1567 

Imazamox 0.047 C 98 91 97 83 1776 

lmazamox 0.023 D 75 73 88 58 1354 

Imazamox 0.D31 D 86 75 93 65 1229 

lmazamox 0.039 D 85 78 93 70 1306 

Imazamox 0.047 D 86 84 94 68 1232 

Untreated 0 0 0 0 77 

LSD 6 10 6 12 340 

CV 5 8 4 11 16 

o A=PPI; B=cot to 2-lf canol a (Jun 1); C=2 to 3-lf canola, 1_2" weeds (Jun 5); D=4 to 5-lf canol a, 4-6" weeds (Jun 10) 

Flea beetle pressure was slowed canola In addition to the Gaucho-treated 
we made a foliar insecticide to help reduce flea beetle pressure. The canDia remained in the 

cotyledon to for an extended period due to the flea beetles and wet soiL 

Wild oat and lambsquarters densities were very high in this trial as evidenced by the low yield in the untreated 
check. Trifluralin provided only slight suppression of wild oat and lambsquarters. lmazamox was more effective 
on smaller wild oat to 3 leaf) than on wild oat (5 to 6-leaf). Although imazamox controlled even the 
wild oat, the later time allowed wild oat and to reduce canoia Once wild oat was 
controlled, lambsquarters became much more competitive. Imazamox was weaker on lambsquarters compared to 
wild oat 
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Wild oat control in glufosinate-tolerant canola. Brian Jenks and Gary Willoughby. (NDSU, North Central Research 
Extension Center, Minot, ND 58701). Liberty Link canola (Invigor 2373) was seeded May 18 into 7.5-inch rows at 
700,000 pIs/A. Herbicide treatments were applied preplant incorporated (May 17), early-post (June 5), and mid
postemergence (June 11). Individual plots were 10 x 30 ft arranged in a RCBD with three replications. PPI 
treatments were applied with a CO2 pressurized bicycle sprayer delivering 20 gpa at 30 psi using XR800 15 flat fan 
nozzles. All postemergence treatments were applied with XR8001 flat fan nozzles delivering 10 gpa at 40 psi. 

Due to heavy rains in early May the canola was not seeded until May 18. Flea beetle populations were high and 
caused significant damage to the canola. We originally planned to apply all postemergence treatments at the same 
time. However, wild oat pressure was heavy and the plants much larger in the glufosinate alone treatments (30 
plants/sq ft , 3-4 leaf wild oat) that we decided to apply them earlier than the other treatments. Other plots had about 
10 plants per sq ft and wild oat was about I-leaf on June 5. We treated the remaining plots on June 11 when wild 
oat were in the 2 to 3-leaf stage. Glufosinate was more effective on the smaller wild oat compared to the plots 
where the wild oat density was higher and plants were larger. Increasing the rate oftrifluralin above 0.50 lb did not 
improve weed control or yield. Glufosinate was more effective on lambsquarters than trifluralin or ethalfluralin. 

Tab/e . Wild oat control in glufosinate-tolerant canola. 
June 21 ~ ~ 

Treatment' Rate Timing" AVEFA CHEAL AVEFA CHEAL Yield 

Ib/A Control (%) Ib/A 
Untreated 0 0 0 0 391 

Glufosinate 0.37 B 76 83 63 75 1215 

Glufosinate 0.44 B 77 85 75 77 1296 

TrifluraIin I Glufosinate 0.50 I 0.26 A / C 91 100 91 93 1401 

TrifluraIin I Glufosinate 0.5010.37 A / C 97 100 96 94 1592 

TrifluraIin I Glufosinate 0.50 I 0.44 A/C 98 100 98 97 1457 

TrifluraIin I Glufosinate 0.75 10.26 A / C 97 100 95 96 1265 

TrifluraIin I Glufosinate 0.75 10.37 A/C 100 100 99 98 1426 

TrifluraIin I Glufosinate 0.7510.44 A/C 100 100 95 90 1418 

TrifluraIin I Glufosinate 1.010.37 A/C 98 100 93 90 1325 

TrifluraIin I Sethoxydim 0.75/0.07 A/C 99 83 97 67 1246 

Ethalfluralin I Glufosinate 0.75/0.44 A/C 100 100 100 97 1344 

EthalfluraIin I Sethoxydim 0.75/0.07 A/C 99 82 100 73 1460 

LSD !O 9 11 14 462 

CV 7 6 8 11 21 

'All glufosinate treatments included AMS (3 Ib/A), sethoxydim applied with 2.5% MSO (Dash) 
b A=PPI; B=coty to 2-leaf canola; C=3-leaf canola 
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Traci A. Rauch and Donald C. ThilL 
(plant Science ofIdaho, ID 83844-2339) Three studies in 'Pioneer 45A71' 
imidazolinone-resistant (Clearfield™) canola were established on the University ofIdaho Plant Science Farm near 
,\I.n'OI""I"t'1Xl Idaho. In one, broadleaf weed control and canola response to imazamox was examined. Plots 
were 8 21 ft in a randomized complete block with four Ex-periment two examined 
broadleaf weed control and canola for cross resistance to sulfonylurea herbicides. Plots were 8 20 ft in 
a randomized complete block with four replications. In experiment three, crop of imidazolinone-resistant 
canola compared to 'Sunrise' canola at low rates of imazethapyr was examined. experimental was a 
strip plot. Main plots were two canola varieties, 'Sunrise' and imidazolinone-resistant, (10.5 by 48 ft) and five 
herbicide treatments plus an untreated check (8 by 10.5 were the sub-plots. Herbicide treatments were 1.5, 3,6, 
12.5 and 25 % of the labeled rate (0.047Ib/A) used in pea and lentil crops and were applied preplant 

All herbicide treatments were applied with a CO2 backpack sprayer calibrated to deliver 
10 gpa at 30 psi and 3 mph 1). Canola for three was evaluated visually on 1vlay 14, June 4, 

1999; and one and two on June 9 and 24, 1999. Canola flowering was evaluated visually on 
1999 in two. Weed control for one and two was evaluated visually on June 30, 

and 

1999. canola seed was harvested with a small combine from a 4 18 (experiment 4 by 17 (ex:pelrimlent 
two), and 4 7.5 (experiment three) ft area in each plot on August 1999. 

Table 1. Application data. 

Planting date 
Application timing 
Canota growth 
Mayweed growth stage 'I: to 1 in. diameter cotyledon 
Wild oat growth stage 3 to 4 leaf I to 2 leaf 
Air temp (F) 62 70 40 
Relative humidity (%) 68 38 64 
Wind (mph, direction) 0-2, NE LW o 
Cloud cover (%) 50 o o 
Soil temperature at 2 in (F) 55 75 48 

Postemergence 
3 to 4 leaf 

4.9 
4.5 

39.8 

In one, no treatment injured canoJa not sho\\'I1). All rates of imazamox controlled Yn~UUJ,PPl1 
chamomile (ANTCO) and wild oat 94% or better (Table Seed yield for canola treated with imazamox 
at 0.024, and 0.080 Ib/A rates 25% than the untreated check. 

In two, all rates of thifensulfuron + quizalofop and thlfensulfuronltribenuron + quizalofop injured canola 
14 to 18 and 16 to 20%, respectively, on June 9,1999 (Table All nicosulfuron treatments injured canola 5%. By 
June 1999. no was visible in any treatment. Canola All thifensulfuron + 
QUllzalOICIP and thifensulfuronltribenuron + quizalofop treatments canola 28 to 50 and 40 to 
50%, respectively, compared to the untreated check. All herbicide treatments controlled mayweed chamomile and 
wild oat 94% or better. All rates of thifensulfuron + and the highest rate of thifensulfuronltribenuron + 
quizalofop reduced canola seed 16 to 28% to the untreated check. 

In no treatment injured either variety of canoia at any evaluation date (data not shown). The 
interaction (herbicide treatment by canoia variety) and the main effect (herbicide treatment) were not significant for 
canola seed yield (Table 4). Seed yield, averaged over herbicide treatment for 'Sunrise' and imidazolinone
resistant canol a was 1512 and 10991b/A, respectively. 'Sunrise' canola likely was not injured by imazethapyr due 
to moderate rainfall in.) and warm temperatmes (average high 63 F) for 30 days after planting. The optimal 
weather allowed the canola roots to grow through the imazethapyr-treated soil with minimal herbicide uptake. In 
the same experiment in 1998, imazethapyr injured canoJa, a non-imidazolinone-resistant variety (1999 
WSWS Research Progress Report p.128-129). 'Legend' injury and stand reduction from imazethapyr likely were 
enhanced by slow growth due to waterlogging (5 of precipitation) and a hailstrom in the 30 following 
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Table 2. Weed control and canola seed yield in experiment one. 

Weed control Canola 
Treatment' Rate ANTCO AVEFA yield 

Ib/A --------------0/0------------- Ib/A 
Irnazamox 0.024 94 99 1497 
Irnazamox 0.032 94 99 1452 
Irnazamox 0.040 98 98 1281 
Imazarnox 0.048 96 99 1332 
Imazarnox 0.080 95 99 1416 
Untreated check 1168 

LSD (0.05) NS NS 218 
Plants/ft2 11 3 
'All treatments were applied with 32% UAN (urea ammonium nitrate) at 1 quart! A and 90% NIS (nonionic surfactant) at 0.25% v/v. 

Table 3. Canola injury, flowering, seed yield, and weed control in experiment two. 

Canol a Weed control 
Treatment' Rate 

..
m!ury

6 
flowering' yield ANTCO AVEFA 

Ib/A -----------%------------- Ib/A ---------0/0----------
Thifensulfuron + quizalofop 0.016 + 0.05 14 72 1230 99 99 
Thifensulfuron + quizalofop 0.023 + 0.05 18 50 1442 98 98 
Thifensulfuron + quizalofop 0.031 + 0.05 18 50 1274 99 99 
Thifenltriben + quizalofop 0.013 + 0.05 20 58 1583 99 99 
Thifenltriben + quizalofop 0.016 + 0.05 19 60 1513 98 99 
ThifenJtriben + quizalofop 0.019 + 0.05 16 50 1361 98 99 
Nicosulfuron 0.023 5 100 1694 99 94 
Nicosulfuron 0.031 5 100 1833 99 94 
Nicosulfuron 0.046 5 98 1593 99 95 
Untreated check 100 1719 

LSD (0.05) 5 17 267 NS 2 
Plants/ft2 4 2 
'Thifenltriben is the commercial formulation ofthifensulfuron/tribenuron. All treatments were applied with 90% NIS (nonionic surfactant) at 

0.25%v/v. 
bJune 9, 1999 evaluation date. 
'June 24, 1999 evaluation date. 

Table 4. Canola seed yield in experiment three. 

Canola 
Treatment Rate 

Ib/A 
Imazethapyr 0.0007 
Imazethap~ 0.0015 
lmazethapyr 0.0029 
Imazethapyr 0.0059 
Imazethapyr 0.0118 
Untreated check 
lmazethapyr 0.0007 
Imazethapyr 0.0015 
lmazethapyr 0.0029 
Irnazetha pyr 0.0059 
lmazethapyr 0.0118 
Untreated check 

LSD (0.05) 

'Imi = imidazolinone-resistant canola. 

bLabeJed rate of imazethapyr in pea and lentil (0.047 IblA). 


% oflabcI rateb 

1.5 

3 

6 


12.5 

25 


1.5 

3 

6 


12.5 

25 


variety' 


Imi 

Imi 

Imi 

Imi 

Imi 

Imi 


Sunrise 

Sunrise 

Sunrise 

Sunrise 

Sunrise 

Sunrise 


yield 
Ib/A 
1058 
1158 
1123 
1248 
1043 
966 
1387 
1440 
1568 
1581 
1623 
1461 

NS 
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Weed controJ and crop response to herbicides jn chickpea production. Joseph P. Yenish and Pete Schneider. 
(Washington State University, Pulhnan, WA 99164-6420) Chickpeas are an important rotational crop in dryland 
agriculture in the Pacific Northwest. There are few herbicides labeled for use in the production of grain legumes. 
This study was conducted to determine what herbicides could be developed for use in chickpea production 
comparing them to currently labeled herbicides. The study was done at the Washington State University 
Cunningham Farm located near Pulhnan. 

Preplant incorporated treatments (PPI) of imazethapyr and sulfentrazone effectively controlled common 
lambs quarters throughout the season. Both rates of flufenacet plus metribuzin gave acceptable early season control 
of common lambsquarters, but the control level was reduced by the end of the season. 

The POST treatment of pyridate provided season long control of common larnbsquarter. However, applications of 
fomesafen and flumiclorac did not provide the same long-term level of control. The reduced control of these two 
treatments was due to significant chickpea injury which reduced the ability of the crop to suppress late-emerging 
weeds. 

All PPI treatments gave greater chickpea yields than the weedy check except the higher rate of flufenacet plus 
metribuzin and flumetsulam. None of the POST treatments had significantly greater chickpea yield than the weedy 
check. Yields were reduced with fomesafen and flumiclorac because of crop injury. Likely, yields were not greater 
with pyridate due to the competitive impact of the weeds on the crop prior to control by the herbicide application. 
Yield differences were statistically different, but random variability was great. 

Table. Weed control in conventionally-tilled chickpeas. 

Control Chickpeas 

Common lambs9uarters InjUry Yield 

Name Rate Appl. timing 6/21/99 8/19/99 6/21/99 9/2/99 

Ib/A % Ibs/A 

Weedy check 0 0 0 525 

lmazethapyr 0.047 PPI 85 71 0 865 

Sulfentrazone 0.375 PPI 91 85 4 875 

Sulfentrazone 0.25 PPI 91 85 1 985 

Flufenacet + metribuzin 0.4+ 0.1 PPI 51 21 6 665 

Flufenacet + metribuzin 0.3 + 0.075 PPI 86 52 0 865 

Flumetsulam 0.055 PPI 57 31 2 620 

Fomesafen 0.25 POST 60 13 64 470 

Flumic10rac 0.04 POST 71 41 24 610 

Pyridate 0.94 POST 89 82 3 690 

LSD (p=O.05) 23 26 15 325 
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Broadleafweed control in field corn with postemergence herbicides. RN. Arnold and Dan Smeal. (New Mexico 
State University Agricultural Science Center, Farmington, NM 87499) Research plots were established on May 10, 
1999 at the Agricultural Science Farmington, New Mexico to evaluate the response of field corn (var. 
Pioneer 34K77) and annual broadleafweeds to postemergence herbicides. Soil was a Wall loam with a 
pH of7.& and an organic matter content of less than 1%. The was a randomized complete 
block with three replications. Individual were 4, 34 in rows long. Treatments were with a 
l'Lm1n1"1f'<':<::e'ti air backpack sprayer calibrated to deliver 30 at 30 Field corn was with Uv,....-IJlaJUVl 

P£1, ......,,"'rI with disk on MaylO. The preemergencetreatment was on May 11 and immediately 
incorporated with in of sprinkler water. treatments were on June 1 when corn 
was in the 4111 and weeds were small. Black infestations were and redroot and'prostrate 
pigweed, common infestations were moderate and Russian thistle infestations were throughout 
the area The preemergence treatment was evaluated on June 14 and treatments on 
1. 

Nicosulfuron plus rimsulfuron plus (pm) plus plus applied at 0.78 plus 0.263 lhl A 
caused fue highest injury rating of3. All treatments except the check gave excellent of broadleaf weeds. 

Table. Broadleafweed control in field corn with postemergence herbicides. 

Treatment' Rate Corn Weed control 
injury AMARE AMABL SOLNI SASKR CHEAL 

IbiA % ---

Clopyralid +flumetsulam + nicosulfuronb (pm) 0.152 0 100 100 100 100 100 
Nicosulfuron + rimsulfuron + atrazineb (pm) 0.78 0 100 100 100 100 100 
Dicamba + nicosulfuron (Co-Pack) 0.0313+0.262 0 100 100 100 100 100 
Dicamba + nicosulfuron (Co-Pack) 0.0313+0.175 0 100 100 100 100 100 
Diflufenzopyr + dicamba (pm) + 
nicosulfuron 0.263+0.016 2 100 100 100 100 100 
Nicosulfuron + rimsulfuroD + atrazine (pm) + 
diflufenzopyr + dicamba 0.78+0.175 0 100 100 100 100 100 
Nicosulfuron + rimsulfuron + atrazine (pm) + 
difiufenzopjT + dicamba 0.78+0263 3 100 100 100 100 100 
Nicosulfuron + rimsulfuron + atrazine (pm) + 
dicamba 0.78+0.125 0 100 100 100 100 100 
Nicosulfuron + rimsulfuron + atrazine (pm) + 
dicamba 0.78+025 0 100 100 100 100 100 

rimsulfuron + atrazine (pm) + 
0.78+0.47 2 100 100 100 100 100 

+ atrazine (pm) + 
dicamba+ 0.78+0.4 0 100 100 100 100 100 
Nicosulfuron + (pm) + 
dicamba + atrazine (pm) 0.78+0.8 2 100 100 100 100 100 
Diflurenzopyr + dicamba (pm) + atrazine 0.175+0.7 0 100 100 100 100 100 
Diflufen.zopyr + dicamba (pm) + atrazine 0263+0.7 0 100 100 100 100 100 
Atrazine' 0 100 100 100 100 100 

0 0 0 0 0 0 

• pm = packaged mix. 
b T reatrnents w:itb cae and 32-0-0 at 1 % v/v. 
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!ID~~~~j;Q!~!!.mLillllil!gQ!]~Y!!.ru~gg~~~~~ R N. Arnold and Dan Smeal. (New Mexico 
State Center, NM 87499) Research plots were established on.May 10, 
1999 at the Agricuhural Science Center, Farmington, New Mexico to evaluate the response offield com 
Pioneer 34K77) and annual broadleafweeds to preemergence herbicides. Soil type was a Wall sandy loam with a 
pH of7.8 and an organic matter content of less than 1 %. The experimental design was a randomized complete 
block with three replications. Individual plots were 4, 34 in rows 30 fl: long. Treatments were applied with a 
(,f>nnnr,,,,,,c;:,"fI air backpack sprayer calibrated to deliver 30 gal/A at 30 psi. Field com was planted with tlfDcl-n,lanters 

eaUIDD<:d with disk openers on.May 10. Treatments were on.May 1 land incorporated with 0.75 
"p'''''''''''' applied water. Black common and infestations were 

heavy and redrood infestations were moderate and Russian thistle infestations were light throughout the 
eXI)erJllmmtal area. were made on June 14. 

Flufenacet isoxaflutole (pm) at 0.254 lb/ A had the rating of4. All treatments except the 
check gave excellent control of common lambsquarters. Black redroot and prostrate and 
Russian thistle control were excellent with all treatments except flufenacet plus metribuzin (pm) applied at 0.341blA 
and the check. 

Table, Broadleaf weed control in field com with preemergence herbicides, 

Treatment" Rate Com Weed control 
injury CHEAL AMARE AMABL SOLNI SASKR 

Ib/A % --

Flufenacet + metribuzin 0.34 3 100 87 83 33 100 
Flufenacet + metribuzin (pm) + 
atrazine 0.17+0.78 0 100 100 100 100 100 
F1ufenacet + metribuzin (pm) + 
isoxaflutole 0.17+0.0234 3 100 100 100 100 100 
F1ufenacet + isoxafiutoIe (pm) 0.181 0 100 100 100 100 100 
Flufenacet + isoxaflutole (pm) + 
atrazine 0.181+0.78 0 100 100 100 100 100 
F1ufenacet + isoxaflutole (pm) 0.218 0 100 100 100 lOO 100 
F1urenacet + isoxafiutole (pm) + 
atrazine 0.218+0.78 2 100 100 100 100 100 
Flufenacet + isoxafiutole (pm) 0.254 4 100 100 100 100 100 
F1urenacet + isoxaflutole (pm) + 
atrazine 0.254+0.78 3 100 100 100 100 100 
Flufenacet + metribuzin (pm) + 
isoxaflutole 0.17+0.0314 3 100 100 100 100 100 
flufenacet + metribuzin (pm) + 
fiurenacet + isoxaflutole (pm) 0,17+0.145 0 100 100 100 100 100 
Isoxafllltole + atrazme 0.047+0.78 3 100 100 100 100 100 
Dimethenamid + atrazme(pm) 2.2 0 100 100 100 100 100 
S-metolachlor + 
atrazine (pm) 1.9 0 100 100 100 100 100 
Attazine 1.5 0 100 100 100 lOO 100 
Weedy 0 0 0 0 0 0 

• pm = packaged mix 
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Broadleafweed control in field com with preemergence followed by postemergence herbicides. R.N. Arnold and 
Dan SmeaL (New Mexico State University Agricultural Science Center, Farmington, NM 87499) Research plots 
were established onMay 10, 1999 at the Agricultural Science Center, Farmington, New Mexico to evaluate the 
response offield corn (var. Pioneer 34K77) and annual broadleafweeds to preemergence followed by 
postemergence herbicides. Soil type was a Wall sandy loam with a pH of7.8 and an organic matter content less 
than 1 %. The experimental design was a randomized complete block with three replications. Individual plots were 
4, 34 in rows 30 ft long. Treatments were applied with a compressed air backpack sprayer calibrated to deliver 30 
gaVA at 30 psi. Field com was planted with flexi-planters equipped with disk openers on May 10. Preemergence 
treatments were applied on May 11 and immediately incorporated with 0.75 in of sprinkler applied water. 
Postemergence treatments were applied on June 1 when com was in the 4th leaf stage and weeds were small. Black 
nightshade and common lambsquarters infestations were heavy, redroot and prostrate pigweed infestations were 
moderate and Russian thistle infestations were light throughout the experimental area The preemergence treatment 
was evaluated on Jtme 14 and postemergence treatments on July 1. 

S-dimethenamid applied preemergence at 0.53 Ib/ A followed by a postemergence treatment of diflufenzopyr plus 
dicamba (pm) plus atrazine at 0.263 plus 0.5 Ib/ A had the highest injury rating of9. Black nightshade, redroot and 
prostrate pigweed, and common lambsquarters control were excellent with all treatments except the check. Russian 
thistle control were good to excellent with all treatments except S-dimethenamid and S-metolachlor applied 
preemergence at 0.53 and 1.0 lb/ A followed by a postemergence treatment of flumetsulam at 0.05 Ib/ A and the 
check. 

Table. Broadleafweed control in field com with preemergence followed by postemergence herbicides. 

Treatment' Rate Com Weed control 
injury AMARE AMABL SOLNl CHEAL SASKR 

Ib/A % --

S-meto1achlor + atrazine (pm)! 
c10pyzalid + flumetsulam b (pm) 2.3/0.086 3 100 100 100 100 100 
S-metolachlor + atrazine (pm)/ 
c10pyralid + flumetsuIam b (pm) + atrazine 2.3/0.086+1.25 0 100 100 100 100 100 
S-meto1achlor/ 
c10pyralid + flumetsulamb (pm) + atrazine 1.0/0.086+125 0 100 100 100 100 83 
S-dimethenamidl 
c10pyralid + flumetsulamb (pm) + atrazine 0.53/0.086+125 2 100 100 100 100 82 
Dimethenamid + anazinel (pm) + 
c10pyralid + flumetsuIamb (pm) + atrazine 2. lIO.086+125 4 100 100 100 100 100 
Dimethenamid + atrazine (pm)! 
c10pyralid + flumetsulamb (pm) 2.1/0.086 5 100 100 100 100 100 
S-dimethenamidl 
diflufenzopyr + dicamba' (pm) 0.53/0263 5 100 100 100 100 100 
Dimethenamid + atrazine (pm)! 
diflufenzoj¥-+ dicamba' (pm) 2.lIO.263 2 100 100 100 100 100 
S-dimethenamidl 
atrazine + dicamba' (pm) 0.53/0.8 4 100 100 100 100 100 
S-dimethenamidl 
DiflufenZopyr+ dicamba' (pm) + 
atrazine 0.53/0263+0.5 9 100 100 100 100 100 
S-metolachlor + atrazine (pm)! 
flumetsulam 2.3/0.05 0 100 100 100 100 100 
S-metolachlor/flumetsulam 1.0/0.05 0 100 100 100 100 47 
Dimethenamid + atrazine (pm)! 
flumetsulam 2.lIO.05 4 100 100 100 100 100 
S-dimethenamidlflumetsulam 0.53/0.05 5 100 100 100 100 47 
Atrazined 1.5 0 100 100 100 100 100 
Weedy check 0 0 0 0 0 0 
LSD 0.05 I 16 

• pm = packaged mix. 

b COC added at 1% vIvo 

, NlS plus 32-0-0 added at 025% and 125%. 

d Treatment applied preemergence. 


92 



m~~m2~~!£f~Q!jnJJ~£Ql!!!: RN. Arnold and Dan Smeal. (New Mexico State University 
l:arJtl1mgtOlt1,NM 87499) Research plots were established on May 10, 1999 at the 
I:armlltlgton, New Mexico to evaluate the response corn Pioneer 34K77) and annual 
to preemergence herbicides. Soil type was a Wall loam with a pH of7.8 and an nrm"",.. 

matter content of less than 1%. The design was a randomized complete block with three rep;11Cat1Cms. 
Individual were 4, 34 in rows 30 Treatments were applied with a air backpack sprayer 
calibrated to deliver 30 gallA at 30 psi. Field corn was planted with equipped with disk openers on 
May 10. Treatments were applied on May 11 and immediately incorporated with 0.75 in of sprinkler applied water. 
Black nightshade and redroot and prostrate pigweed infestation were heavy and Russian thistle and common 
lambsquarters infestations were light throughout the experimental area Evaluations were made on June 14. 

Dimethenamid applied at 1.21blA had the injury rating of 5. All treatments the check gave good to 
excellent control of black nightshade, redroot and prostrate pigweed, and common lambsquarters. Russian thistle 
control was good to excellent with all treatments acetochlor, S-metolachlor, and S-dimethenamid applied at 
1.6, and 0.5 Ibl A and the check. 

Table. Broadleafweed in field corn with 

Treatment" Rate Com Weed ontrol 
AMARE AMABL SOLNl SASKR CHEAL 

IblA % ---

Acetochlor + atrazine (pm) 2.5 o 100 100 100 100 100 
Acetochlor + atrazine (pm) 225 o 100 100 100 100 100 
Acetochlor 12 o 100 9& 100 93 100 
Acetochlor 1.6 o 100 99 100 70 98 
S-metolachlor 0.94 o 100 100 100 100 98 
Dimethenamid + 2.4 o 100 100 100 100 100 
Dimethenamid + 22 o 100 100 100 100 100 
Dimethenamid 0.9 o 100 100 100 100 100 
Dimethenamid 12 5 100 100 100 99 100 
S-dimetbenamid 0.5 o 100 100 100 47 89 
S-dimetbenamid 0.66 o 100 100 100 100 100 
S-metolachlor + al:ra2ine (pm) 2.4 o 100 100 100 100 100 
8-metolacblor +atrazine (pm) 2.7 o 100 100 100 100 100 
S-metolachlor 125 o 100 99 97 65 99 
Atrazine 1.5 o 100 100 100 100 100 
Weedycbeck o 0 0 0 0 0 
L8DO.05 I I 1 1 12 1 

• pm packaged mix. 
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!:1JJill:!.!~~~lli!:!~~~±...!±~~l!.!!!±~~~~~~ John O. Evans, William S. 
Soils and Biometeorology, Utah State University, Logan, Utah O"~'L.L.,""'(~L.V 

treatments of thiafluamide and alone or in combination with other herbicides were to Dekalb 
656 field corn for common (POROL) control on the USU Animal Science farm in Wellsville, UT. The soil 
type was silty clay loam with 7.6 pH and an O.M. content ofless than 2%. Treatments were established 
22, 1999 five days after the corn was Treatments were applied in a randomized block with three 
replications of 10 by 30 foot plots with a backpack sprayer using Batfan 8002 nozzles providing a 10 foot spray 
width calibrated to deliver 25 gpa at 39 Visual weed control evaluations were recorded June 29 and July 28. 
Plots were harvested September 24. 

All treatments gave excellent control of in corn. There were no visible to the corp at either 
evaluation date. Similarly, were very consistent between all treatments with no measurable differences. 
Agricultural UT. 84322-4820) 

Check 
Thiafluamide/metrabuzin 
Thiafluamide/isoxaflutole/metribuzin 
Thiafluamide/isoxaflutole/metribuzin 
Thiafluamide/isoxaflutole/metribuzin 
Thiafluamide/isoxaflutole/metribuzin+ 

atrazine 
Metolachlor/atrazine 
Isoxaflutole 

0.54 
0,18 
0.22 
0.26 

0.22+ 
0.75 
2,66 
0.94 

0 0 22.5 0 0 
0 0 22.1 100 100 
0 0 24,9 98 100 
0 0 24.7 100 100 
0 0 23,6 100 100 
0 0 22.2 100 100 

0 0 23.1 100 100 
0 0 23.5 100 100 
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William S. and R. William Mace. of 
Plants, Soils and Utah 84322-4820) treatments of 
isoxaflutole, alone or in combination with other herbicides were applied to Dekalb 656 field com for common 
purslane (paROL) controL The trial was established on the USU Animal Science farm on a Nibley silty clay loam 
soil with 7.6 pH and an a.M. content of less than 2%. Treatments were applied May 22,1999 five days after com 
~AaJL"'illLi". and were arranged in a randomized block design, with three replications. Individual treatment size was 1 0 by 
30 foot. Plots were treated with a CO2 backpack sprayer using flatfan 8002 nozzles providing a 10 foot spray width 
calibrated to deliver 25 gpa at 39 psi. Visual weed control evaluations were recorded June 29 and 28. Plots were 
harvested 24. 

was not observed with any treatment. Excellent control of UI..U;)lCllA" was recorded with all treatments and com 
were not different among treatments. (Utah Station, UT. 84322

4820) 

oz 
Isoxafl utole 0.75 a 0 20.4 100 100 
lsoxaflutole 0.94 a a 22.1 100 100 
Isoxaflutole+ 0.94+ 0 0 24.7 100 100 

atrazine 16 
Isoxaflutole+ 0.94+ 0 0 21.9 100 100 

acetochlor 18.2 
Isoxaflutole+ 0.94+ 0 0 26.0 100 100 

acetochlor/atrazine 15.12 
lsoxafiutole+ 0.94+ a a 26.8 100 100 

thiafluamidelmetribuzin 6.4 
lsoxafiutole+ 0.94+ a 0 2l.5 100 100 

metoJachlor 24 
Isoxafiutole+ 0.94+ a a 22.2 100 100 

dimethanamide 18 
Isoxafiutole+ 0.94+ 0 0 23.9 100 100 

alachlor 10.1 
Acetochlor 16 0 0 19.7 100 100 
Untreated 0 0 24.9 0 0 
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to 100% at 62 days after treatment (DAT), 'With RPA 201772 alone at 

" 

more 
corn 

efficacious than other treatments (Table 1). All treatments 
tumble pigweed, and redroot pigweed at 62 

RP A 201772 alone. Control 
plus acetocblor & atrazine provided better than 

....UL.l.L./6 at 40 DAT (Table 2), but injury did not 
untreated corn (63.9 bula), and corn receiving RPA 

with RP A 201772 plus acetocblor or flufenacet & 
metribuzin. Grain from untreated corn was 1.5 to 3.5% wetter at harvest than herbicide-treated corn. 
Likewise, test weight from corn was 1.9 to Iblbu heavier than herbicide-treated com. 

RPA201772 0.07 57.1 
RPA20'1772 0.09 5 144.5 15.6 57.1 
RPA 201772+atrnzine 0.07+1.5 8 129.1 15.6 56.8 
RPA 201772+atrnzme 0.09+ 1.5 10 139.1 16.2 56.8 
RPA 201772+a.cetochlor 0.09.,.1.6 11 121.2 16.0 57.0 
RPA201772+acetochlor&atrazineb 0.09+1.2&0.8 10 130.6 16.3 57.3 
RPA 201772+flufenocet&metribuzin 0.09+0.38&0.08 10 119.9 16.9 57.3 
RPA 201772+atraz.ine&S-metolachIor 0.07+0.67&0.83 10 136.0 16.2 56.8 
RPA 201772&flufenacet 0.08&0.36 8 127.6 15.6 57.0 
UnlIealed 0 63.9 18.4 59.2 

at treatment. 
b Microencapsulated formulation ofacetochlor. 

RPA201772 
RPA201772 
RP A 20 1 772+atraz.ine 
RP A 20 1772+atraz.ine 
RP A 201772+acetochlor 
RP A 20 1772+acetochlor&atrazineb 

RP A 20 1772+flufenocet&metribuzin 
RP A 201772+atrazine&S-metolachior 
RPA 201772&flufenacet 

0.07 
0.09 
0.07+ 1.5 
0.09+1.5 
0.09+1.6 
0.09+1.2&0.8 
0.09+0.38&0.08 
0.07+0.67&0.83 
0.08&0.36 

93 
96 

100 
100 
97 

100 
98 

100 
99 

99 
100 
100 
100 
100 
100 
100 
100 
100 

96 95 45 
96 96 65 
98 100 65 

100 100 68 
98 97 58 
99 100 75 

100 98 58 
100 100 55 
100 98 40 
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~!!Jlj!!!Q!LQ~~@!]~!Q:]J!U~g. Patrick W. Geier and Phillip W. Stablman.. (Kansas State University 
Agricultural Research Hays, KS 67601). An experiment was conducted near Colby, in 1999 to 

"'.,....."'",,.., of PRE and POST in glufosinate-resistant, imidazolinone-tolerant, 
corn. Soil was a 1 8540 LLIIT' corn 

was 1.5 deep on rate was 19,800 rows spaced 30 
apart. season precipitation (May through September) totaled 17.9 inches. 
design was a randomized complete block with four replicates. Plots were 10 by 32 ft. ...,,,,.a..u.,, 

plIc:an(mS, environmental plants are below. 

May 27 Jun 10 
EPOST POST 

12 
24 24 

22 20 
16 24 

3-4 E 
p. cloud cloudy 

52 

1-1.5 
Kochia 

leaf no. cotyl 10-30 
height (inch) <1 2-8 
Infestation 301m2 

Sandbur 
8-10 


height (inch) 1-3 

Infes!4tion 201m2 


thistle 

Cotyl 10-30 


(inch) <1 4-6 

infestation 11m2 I-21m2 


all PRE and EPOST herbicide treatments controlled kochia 93 to 100%, as did POST 
treatments plus AMS RPA or pendimenthalin 1). July 8, 
all treatments provided at 89% kochia control. was controlled % on June 16 
with & with COC and 95% by & "vith flufenacet 
& metribuzin plus NlS and UAN. However, by July 8, the mix and ofglufosinate with 
atrazine plus AMS provided better than 80% sandbur control. All treatments provided complete control of 
Russian thistle (data not shown). Corn receiVIng herbicide treatments yielded 101 to 145 bulA, compared 
to 61 bulA for untreated corn (Table Corn most EPOST or POST treatments outyielded 

treated corn; the exception to this the premix & AMS. 
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were lower for herbicide-treated corn than for corn, 
RPA 201772 was applied PRE. 

Pendametholin+airaZine 
Pendametholin+RP A 201772 
Pendametholin+RP A 201 772+atrazine 
RPA201772+a1raZine 

Glufosinate+airaZine+M1S 

Glufosinate&atrazine+M1S 


1.0+ 1.0 
1.0+0.05 
0.8+0.05+0.75 
0.05+0.75 
0.05&0.02+ 1 o/o+2qt 
0.05&0.02+O.03+0.09+0.25o/o+2qt 
0.06/0.44 
1.0/0.37+3.0 
0.44+10+3.0 
0.37+1.2+3.0 

urea 

PRE 
PRE 
PRE 
PRE 
EPOST 
EPOST 
PREfPOST 
PREIPOST 
POST 
POST 

100 100 68 40 
97 91 83 45 

100 100 80 48 
99 100 85 53 
93 89 9I 75 

100 99 95 76 
100 99 79 60 

94 93 80 58 
75 100 63 82 
74 100 69 84 

Pendametholin+airaZine 
Pendametholin+ RP A 201772 
Pendametho!in+RPA 20 1772+atrazine 
RP A 20 1772+airaZine 
lmazethapyr&imaxapyr+COC+UAN 
lmep&impr+diflufeuacet&dicarnba+NlS+UAN 
RP A 20 17721g1ufosinate+M1S 
Pendamethalinlflufosinate+M1S 
Glufosinate+airaZine+M1S 
Glufosinate&airaZine+M1S 
Untreated 

1.0+1.0 
1.0+0.05 
0.8+0.05+0.75 
0.05+0.75 
0.05&0.02+ 1 %+2qt 
0.05&0.02+0.03+O.09+0.25O/o+2qt 
0.06/0.44 
1.010.37+3.0 
0.44+1.0+3.0 
0.37+ 1.2+3.0 

PRE 
PRE 
PRE 
PRE 
EPOST 
EPOST 
PREIPOST 
PREIPOST 
POST 
POST 

120.2 57.8 
100.9 59.3 
119.6 57.7 
121.7 58.1 
126.0 58.1 
145.4 57.8 
134.0 57.6 
127.2 57.7 
125.8 57.8 
119.9 57.3 

60.7 59.4 
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~~..£Q.lm..!l;lli;,!~~2..§.:gm]£!!~[!IDl[g. Bradley D. Bill D. Brewster, and Cm:ol Mallory-Smith. 
(D(~pa:rtmlent of Crop and Soil Oregon State University, Corvallis, OR 97331-3002) Two field trials were 
established at the Hyslop Research Farm near OR to determine the effects of s-dimethenamid on growth 
and yield of sweet com Effects on 'Jubilee' and 'Super Sweet Jubilee' sweet com varieties were examined in 
separate Both varieties of sweet com were seeded in 30·inch rows on June 8, 1999. :Individual plots in 
each were 10 by 35 ft in a randomized block with four Herbicide 
treattnents were applied preemergence with a single-wheel, plot sprayer calibrated to deliver 20 gpa 
at 19 psi and 3 mph (Table 1). The were with atrazine at 0.51b/A to control weeds on 
June 9, 1999. Sweet com yield was determined harvesting the primary ears from 24 feet of the middle two rows 
in each plot on September 16, 1999. 

Table 1. Application data. 

ApJ~licatioo date June 8,1999 June 9, 1999 
(F) 64 4{) 

Soil temp (F) 65 50 
RH(%) 70 72 
Cloud cover(%) 100 o 
SoiI texture Silt loam Silt loam 

Organic m.atter (",4,) 2.0 2.8 

'Jubilee' sweet com was injured 6% or less at both ear yield was not different among 
treatments (Table 2). 'Super Sweet Jubilee' was injured at least 35% by all herbicide treatments. Although 
syDrlpt()ms diminished througlr!out the season, all herbicide treatments reduced ear yield of Sweet Jubilee'. 

Table 2. Sweet com injury and ear yield following preemergence herbicide applications. 

Trealment 

Alrazine check 0 0 7.4 0 0 6.0 
Dimethenamid 2.34 5 6 6.5 53 SO 3.0 
S-dimethenamid 0.64 3 4 6.1 64 45 2.8 
S-dimethenamid 1.29 0 3 6.2 61 48 2.4 
S-metolacblor + benoxa.cor 2.6 + 0.13 3 4 6.6 53 35 3.5 
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Weed control in fallow with sulfosate. Joan Campbell and Donn Thill. (plant Science Division, University of 
Idaho, Moscow, Idaho 83844-2339) Two experiments were established near Lewiston, Idaho to evaluate weed 
control with sulfosate in fallow. The ex-perimental design was a randomized complete block \\'ith four replications 
and plot size was 8 by 30 ft. Herbicides were applied with a CO2 pressurized backpack sprayer calibrated. to deliver 
10 gal/A at 32 psi (Table 1). Weed control was evaluated on:May 27 and May 14 for experiment one and two, 
respectively. 

Table 1. Application data. 
Experiment one Experiment two 

Application date 
Growth stage I density (plants/fi2) 

BROTE (downy brome) 
LACSE (prickly lettuce) 
TRlAZ (volunteer wheat) 

Air temperature (F) 
Soil temperature at 2 inch (F) 
Relative humidity (%) 
Wind (mph) / direction 
Cloud cover (%) 
Soil moisture 

Table 2. Weed control in fallow. 

May 10,1999 

boot / 3 

6 in. rosette / 0.25 


tillered I 0.5 

70 

54 

40 


ato 3 IS 

o 


dry 

April 19, 1999 

4 tiller I 75 

61 
60 
57 

4/NE 
100 

moderate 

Weed control 
Experiment one Experiment two 

Treatment Rate BROTE LACSE TRLA.Z BROTE 
Ib/A -------------------------0/.,.. -------------------

Sulfosate + AMS 0.375 + 17 100 95 100 92 
Sulfosate + AMS 0.5 + 17 100 99 lOa 96 
Sulfosate + AMS 0.625 + 17 100 99 100 98 
Sulfosate + AMS 0.375 + 8.5 100 98 100 93 
Sulfosate + AMS 0.5 + 8.5 100 98 100 95 
Sulfosate + AMS 0.625 + 8.5 100 98 100 96 
Sulfosate + AMS + NIS 0.375 + 17 + 0.25 100 100 100 96 
Sulfosate + AMS + NIS 0.5 + 17 + 0.25 100 98 100 98 
Sulfosate + AMS + NIS 0.625 + 17 + 0.25 100 98 100 98 
Glyphosate + AMS 0.375 + 8.5 100 98 100 93 
Glyphosate + AMS 0.5 + 8.5 100 99 100 98 
G1yphosate + AMS 0.625 + 8.5 100 99 100 98 
Sulfosate + dicamba + AMS 0.375 + 0.25 + 8.5 100 98 100 92 
Sulfosate + dicamba + AMS 0.5 + 0.25 + 8.5 100 99 100 93 
Sulfosate + dicamba + AMS 0.625 + 0.25 + 8.5 100 98 100 97 
Glyphosate + dicamba + AMS 0.375 + 0.25 + 8.5 100 99 100 88 
Sulfosate + 2,4-D ester + AMS 0.375 + 0.5 + 8.5 100 98 99 99 
Sulfosate + 2,4-D ester + AMS 0.5 + 0.5 + 8.5 100 98 100 99 
Sulfosate';: 2,4-D ester + AMS 0.625 + 0.5 + 8.5 100 99 100 98 
Glyphosate + 2,4-D ester + AMS 0.375 + 0.5 + 8.5 100 96 100 not applied 
Untreated control 

LSD (0.05) NS NS NS 5 

All treatments controlled downy brome, prickly lettuce, and volunteer wheat 95 to 100% in experiment one (Table 
2). Downy brome control in e"-periment two ranged from 92 to 99. Control was 93, 96, and 98% with 0.375, 0.5, 
and O.6251b/A, respectively, when averaged over treatments. Ammonium sulfate rate and the addition ofnonionic 
surfactant did not affect downy brome controL Downy brome control was improved when 2,4-0 ester was added to 
the sulfosate + ammonium sulfate at 0.375 + 8.5 Ib/A rate. 
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Effects of glufosiWlte application timing on perennial grass seed crops. D. Bill D. Brewster, Paul 
E. Hendrickson, and Carol A Mallory-Smith. (Department of Crop and Soil Science, Oregon State University, 
Corvallis, OR 97331-3002) Four trials were conducted at the Hyslop Research Farm near Corvallis, to 
determine the effects of gIufosi.nate application timing on the growth and yield of established stands ofchewings 
fescue, creeping red fescue, tall fescue, and perennial ryegrass. Three rates ofgIufosinate were applied to chewings 
fescue, creeping red and tall fescue. The perennial ryegrass experiment was treated with two rates of 
gIufosinate. Individual plots were 8 by 25 ft arranged in a randomized complete block with four replications. 
Herbicide treatments were applied with a compressed·air, calibrated to deliver 20 gpa at 
19 and 3 mph 1). Crop injury was evaluated at monthly during the winter and spring. 
A 5 by 21 ft area was swathed in each plot in early allowed to for 1 to 2 weeks, and harvested with a small 
plot combine. 

Table 1. Application data and crop growth stage. 

7 39 36 50 
40 40 36 45 
79 80 88 46 
100 100 100 10 

4-5 4-5 4-5 5-6 
4-5 4-5 4-6 5-7 
6.8 6.8 7·9 8-12 

Crop injury from 5 to 91% on the Aprilll, 1999 rating (fable The injury symptoms generally were most 
severe in plots treated in December or January and decreased with later timings and lower doses. Seed yield of 
chewings fescue and creeping red fescue was reduced 0 to 86% by all treatments applied in December or January 
and 16 to 86% by O.751b/A gIufosinate at all compared to the untreated control. Tall fescue seed was 
rednced 15 to 33% by gIufosinate rates ofO.3751b/A or bigher in December and January and 19% by 0.75 IblA in 
March compared. to the untreated controL Perennial ryegrass seed yield was reduced 42% by 0.75 IblA applied in 
December. to differed among these grass seed crops fescue> 
creeping red fescue> tall fescue> pel'emMa! ryegrass). 

Table 2. Effects ofglufosinate application timing on perennial grass seed crops. 

Untreated 0 1247 0 1144 0 2304 0 1220 
December 

Glufosinate~ 0.25 5 1232 8 1215 14 2038 
-Glufosinate 0.375 10 1045 8 1065 18 1897 60 1323 
Glufostnate 0.75 48 507 55 614 35 1807 96 701 

January 
Glufosinate 0.25 23 703 15 854 11 2167 
Glufosinate 0.375 45 505 25 760 23 1952 38 1254 
Glufosinate 0.75 91 171 84 303 40 1551 93 1019 

February 
Glufosinate 0.25 8 1148 5 992 10 2327 
Glufosinate 0.375 5 1062 3 1050 II 2244 8 1301 
Glufosinate 0.75 35 834 15 955 25 2081 13 1329 

March 
Glufosinate 0.25 8 1238 5 1090 8 2259 
Glufosinate 0.375 20 1046 8 1038 18 2331 30 1372 
Glufosinate 0.75 30 658 30 838 38 1866 60 1026 

was added at 0.25% vlv to all g1ufosiDate treatments. 
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Paul~~~~~~~~~~~~~~~~~~~~ D. Bill D.F. of Crop and Soil Science, State 
Corvallis, OR 97331·3002) Two were perfonned in established stands of tall fescue and penmnial 
ryegrass near Tangent, to detennine the effects ofprohexadione, a plant on the growth and 
yield of the grass seed crop. Single 1) and split application (Experiment 2) treatments of prohexadione 
were included in these experiments along with a standard treatment of trinexapac and an untreated control. Plots 
were 8 by 25 ft arranged in a randomized complete block design with four replications. Growth regulator treatments 
were applied with a single-wheel, compressed-air, plot sprayer calibrated to deliver 20 gpa at 19 psi and 3 
(Table 1). R-II, a nomomc surfactant, was added to all treatments at 0.5% vlv. A 5 by 21 ft area was swathed in 
each plot in July, allowed to dry for 1 to 2 weeks, and harvested with a smaIl plot combine. 

Table 1. Application data. 

45 54 45 55 
(%) 71 69 77 69 

Cloud cover(%) 0 10 10 0 
3 oode application May 5, 1999 May 16,1999 May 16, 1999 May 5,1999 

Air temp (F) 52 61 59 54 
Relative bumidity (%) 67 89 89 55 
Cloud cover (%) 10 100 100 10 

Early heading application May 10, 1999 May 24, 1999 May 19, 1999 Mayll,l999 
Airtemp(F) 56 54 57 50 
Relative humidity (%) 73 76 68 73 
Cloud cover (%) 100 0 20 10 

Tall fescue did not lodge in either in treated or untreated plots. Tall fescue heiglIt reduction from 
17 to 38% with all single treatments, however, seed yield was variable and not statistically different 
among treatments (Table ryegrass was reduced 25 to 5~1o with all treatments; 
reduced in all treated plots but there were no differences among treatments. Perennial ryegrass seed 
when treated with prohexadione at 0.125 lbl A at the 2 0.5 lbl A at 3 node, and 0.25 lbl A at 
tnnlexapac increased yield at the 2 node timing. 

Split applications of prohexadione reduced tall fescue 22 to 40% 3); heiglIt reductions were similar at 
all timings, although higlIer rates tended to have the greatest reductions. Tall fescue seed yield was not greatly 
affected by prohexadione rate or timing. Lodging ofperennial ryegrass was less than the control in all treatments; 
the lowest lodging occurred with rates and later timings ofprob.exadione. Although ryegrass 
was reduced by all treatments, the reductions occurred when an application at early was included in 
the treatment Perennial ryegrass seed yield by up to 731lblA when treated with prohexadione. 
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Table 2. Effects ofprobexadione rate and timing on tall fescue and peremria1 ryegrass (Experiment 1). 

Tall fescue Perennial ryegrass 
Treatment Rate height seed yield lodging height seed yield 

Ib/A in Ib/A % in Ib/A 
Untreated 52 2035 63 39 1724 

2 node 
ProhexadiODe 0.125 43 2480 38 32 2278 
Prohexadione 0.25 41 2697 38 30 2106 
ProhexadiODe 0.38 38 2529 15 29 2110 
ProhexadiODe 0.5 36 2633 9 30 2155 
Trinexapac 0.25 38 2591 19 30 2199 

3 node 
Prohexadione 0.125 42 2705 50 32 1649 
ProhexadiODe 0.25 38 2658 21 32 1823 
Prohexadione 0.38 34 2668 33 33 2157 
Prohexadione 0.5 32 2524 25 30 2266 
Trinexapac 0.25 35 2780 30 32 1990 

Early heading 
Prohexadiooe 0.125 42 2704 16 31 1897 
Prohexadiooe 0.25 40 2843 13 31 2233 
Prohexadione 0.38 34 2660 6 31 2136 
Prohexalfane 0.5 34 2668 8 32 1714 
Trinexapac 0.25 39 2583 10 32 1787 

LSD(o.o5) 4 ns 11 2 433 

Table 3. Effects ofprohexadiooe split-applications on tall fescue and perennial ryegrass (Experiment 2). 

Tall fescue Perennial ryegrass 
Treatment Rate height seed yield lodging height seed yield 

Ib/A in Ib/A % in Ib/A 
Untreated 50 825 68 36 1318 

2 node I 3 node 
Prohexadiooe 0.12510.125 39 921 14 28 1743 
Prohexadiooe 0.18/0.18 34 735 18 28 1782 
Prohexadiooe 0.2510.25 30 748 0 27 1829 
Trinexapac 0.125/0.125 36 858 16 29 1733 

3 node I E. head 
Prohexadione 0.125/0.125 35 651 4 26 2017 
Prohexadiooe 0.18/0.18 36 791 0 22 1818 
ProbexadiODe 0.25/0.25 37 898 0 22 2049 
Trinexapac 0.125/0.125 38 771 19 27 1732 

2 node I 3 node I E. head 
ProbexadiODe 0.08/0.08/0.08 33 798 6 26 1998 
ProhexadiODe 0.12510.1251 30 838 0 24 1967 

0.125 
LSD(o.o5) 5 ns 9 2 299 
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Tall fescue tolerance to s-dimetbenamid Bradley D. Hanson, Bill D. Brewster, Paul E. Hendrickson, and Carol 
Mallory-Smith. (Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-3002) A 
study was established in a tall fescue field at the Hyslop Research Farm near Corvallis, OR to determine the effects 
of s-dimethenamid applied alone and in combinations on tall fescue growth and yield and control of seedling 
volunteer tall fescue. Individual plots were 8 by 25 ft arranged in a randomized complete block with four 
replications. Herbicide treatments were applied with a single-wheel, compressed-air, plot sprayer calibrated to 
deliver 20 gpa at 19 psi and 3 mph (fable 1). A 6 by 14 ft area was swathed in each plot in early July, allowed to 
dry in the windrow, and harvested with a small plot combine. 

Table 1. Application data and crop growth stage. 

Application date Odober6,1998 October 16, 1998 
Timing PRE POST 
Air temp (F) 72 67 
Soil temp (F) 68 60 
RR(%) 66 74 
Cloud cover (%) 5 5 
Growth stage 

Tall fescue 4-6 in 4 -6 in 
Volunteer tall fescue Pre -1 leaf 1-21eaf 

Soil texture Sili loam 
Organic matter (%) 2.8 
pH 5.9 

Seedling volunteer tall fescue was controlled at least 83% by all treatments on October 30, 1998 (fable 2). 
Metolachlor at 6.0 Ib ailA, and s-dimethenamid at 1.3 and 2.6 lblA controlled volunteer tall fescue as well as s
dimethenamid or metolachlor followed by oxyfluorfen plus diuron. Volunteer tall fescue control followed a similar 
trend at later ratings but was not statistically different among treatments. Tall fescue was injured 3 to 5% by all PRE 
treatments and 30% with all combination treatments but injury symptoms were not apparent at later ratings. Tall 
fescue seed yield did not differ from the untreated control with any of the herbicide treatments. 

Table 2. Control ofseedling volunteer tall fescue and tall fescue crop safety with s-dimethenamid. 

Treatment Rate Application Vol. tall fescue Tall fescue 
timing control" injury> yield 

Ib/A % Ib/A 
Untreated check 0 0 1645 
Metolacblor 6.0 PRE 96 5 1693 
Dimethenamid 1.17 PRE 83 3 1484 
S-dimethenamid 0.65 PRE 90 5 1700 
S-dimethenamid 0.82 PRE 89 5 1541 
S-dimethenamid 1.3 PRE 91 4 1710 
S-dimethenamid 2.6 PRE 95 5 1711 
S-dimethenamid 1 0.65! PRE! 98 30 1767 

oxyfluor:fen + diuron 0.25+1.2 POST 
S-dimethenamid / 0.821 PRE 1 99 30 1883 

oxyfluor:fen + diuron 0.25+1.2 POST 
Metolacblor / 1.5/ PRE! 98 30 1622 

oxyfluor:fen + diurOil 0.25+1.2 POST 
LSD(o.o5) 7 2 NS 
"November 30, 1998 rating. 
bOctober 30, 1998 rating. 
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Downy brome control and seedling tall fescue crop tolerance with glufosinate. Devesh Singh and Daniel A. Ball. 
(Columbia Basin Agricultural Research Center, Oregon State University, Pendleton, 97801). Two trials were 
conducted to evaluate the effect of application rate and timing of glufosinate for downy brome control and crop 
tolerance in seedling tall fescue. Both trials (first in 1997-98 and second in 1998-99) were conducted under center
pivot irrigation at the Hermiston Agricultural Research & Extension Center. Soil characteristics for these trials are 
summarized in Table 1. Herbicide treatments were applied with a hand-held CO2 backpack sprayer with 15 GPA 
water at 30 psi. Application timings and climatic conditions at time of application are summarized in Table 2. No 
surfactant was mixed with glufosinate treatments. 

Table 1. Soil characteristics of experiment sites. 

First trial (1997-98) Second trial (1998-99) 

Soil Texture Sandy loam Loamy sand 

Organic Matter (%) 0.79 1.04 

pH 6.7 6.8 

CEC (meq/l 00 g) 10.2 10.4 

Table 2. Application description. 

Tall fescue Air temperature Relative humidity Soil temperature (2") 

F % F 

First trial 

Feb 17,98 4-6 tillers, 3" tall 60 54 

Feb 27, 98 4-7 tillers, 3.5"tall 56 70 50 

Mar 25, 98 Multiple tillers, 4" tall 54 85 52 

Second trial 

Feb 23, 99 5-6 tillers, 2-3" tall 54 74 50 

Mar 15, 99 8 tillers, 3-4" tall 46 70 52 

Apr 2,99 Fully tillered, 3-4" tall 58 48 42 

In the fITst trial (1997-98) early and mid-spring applications of glufosinate provided good control of downy brome in 
seedling tall fescue (Table 3). Crop injury was evident 14 days after treatment (data not shown) but had diminished 
by the time of evaluation. Downy brome control provided by glufosinate had no significant effect on clean seed 
yield. Late spring applications of glufosinate were less effective at controlling downy brome. In the second trial 
(1998-99) all application timings of glufosinate produced crop injury on seedling tall fescue (Table 4). Clean seed 
yield was not significantly reduced by glufosinate. In the second trial, clean seed yields were greatly reduced due to 
seed shattering from a heavy hail and windstorm on June 24, 1999 just before swathing, which likely masked 
potential seed yield reductions due to substantial injury to seedling tall fescue from glufosinate treatment. Further 
assessments of crop injury are needed before glufosinate treatment can be considered for use in tall fescue seed 
production. 

Table 3. First trial: Effect of glufosinate treatments in seedling tall fescue (variety Barlexas). 

April 28,98 

Treatment Rate Timing Crop injury Downy brorne control Clean seed yield 

Ib/A ....................._................. % ..............._............_......... Ib/A 

Glufosinate 0.25 Feb 17,98 0 85 1741 

Glufosinate 0.38 Feb 17, 98 3 93 1809 

Glufosinate 1Glufosinate 0.25/0.25 Feb 171 Feb 28, 98 7 93 1775 

Glufosinate 0.25 Feb 28,98 0 100 1977 

Glufosinate 0.38 Feb 28,98 3 92 1715 

Glufosinate 1Glufosinate 0.25/0.25 Feb 28 1Mar 25, 98 0 83 1869 

Glufosinate 0.25 Mar 25, 98 0 67 1464 

Glufosinate 0.38 Mar 25, 98 7 67 1504 

Untreated 0 0 1799 

L.S.D (0.05) NS 46 NS 
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Table 4. Second trial: Effect ofglufosinate treatments in seedling tall fescue (variety Bravo). 

Treatment Rate Clean seed 

Glufosinate 

Glufosinate 

Glufosinate I Giufosinate 

Glufosinate 

Glufosinate 

Glufosinate I Glufosinate 

Glufosinate 

Glufosinate 

Untreated 

Weed-free Check 

LS.D 

lb/A 

0.25 

0.38 

0.25/ 0.25 

0.25 

0.38 

0.25/ 0.25 

0.25 

0.38 

Feb 23, 99 

Feb 23, 99 

Feb 23/ Mar 15,99 

Mar 15, 99 

Mar 15, 99 

Mar 151 Apr 2, 99 

Apr 2, 99 

Apr 2, 99 

% Ib/A 

15 532 

15 530 

8 569 

17 417 

28 403 

23 451 

17 463 
22 567 

0 623 

0 674 

20 NS 
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ill!.lliYill~~L9m!![QL!!!J!P!J~~~.1:Yllru~~~'!£!l~. Traci A. Rauch and Donald C. Thill. (plant Science 
Division, ofIdaho, Moscow, ID 83844-2339) A study was established near Troy, Idaho in 'Pardina' 

lentil to evaluate diclofop-resistant Italian ryegrass control with grass herbicides. Plots were 8 by 
30 ft :lrr;:m!1,,1i in a randomized complete block with four All herbicide treatments were applied with a 
CO2 calibrated to deliver 10 gpa at 30 and 3 mph (fable 1). Spring lentil 
and Italian ryegrass were evaluated visually on June June and July 28, 1999. Lentil seed was not 
harvested. 


Table J. Application data and soil analysis. 


growth stage 3 inches 
Italian ryegrass growth stage 2 to41eaf 
Air temperature (F) 60 
Relative humidity (%) 50 
Wind (mph, direction) 1, W 
Cloud cover (%) 60 
Soil temperature at 2 in (F) 55 
pH 5.1 
OM(%) 3.7 
CEC (meq/l00g) 23 

Tralkoxydim and clodinafop lentil 11 and 200/0, respectively, when evaluated on June 15, but no injury was 
visible by June 30, 1999 (Table 2). Clodinafop, quizalofop, setho),;ydim and c1ethodim controlled Italian ryegrass 75 
to 97% on June 30, 1999. July 28, clodinafop only suppressed Italian ryegrass (46%) while quizalofop, 
sethoxydim and clethodim controlled Italian ryegrass 81 to 98%. All other treatments did not control Italian 
ryegrass. These data indicate that some Italian ryegrass plants in this field were resistant to diclofop but were 
susceptible to sethoxydim, ciethodim, and quizalofop. 

Table 2. Lentil injury and Italian ryegrass control with grass herbicides. 

F1ufenacetlmetribuzin 
F1ufenacetlmetribuzin 
Tralkoxydim + TF8035 
Sethoxydim +COC 
Clethodim + COC 
Quizalofop + COC 
Clodinafop -;- COC 
Fenoxaprop/safener 
Diclofop 
Untreated check 

0.27 
0.40 

0.18+0.5 
0.19 + 2.5 
0.094 + 1 
0.04+ 1 

0.05 + 0.8 
0.083 

1 

0 
1 

11 
0 
0 
0 

20 
1 

11 
9 

36 
94 
97 
86 
75 

8 
40 

10 
0 

16 
98 
98 
81 
46 

0 
25 

LSD (0.05) 3 28 29 

"June 15, 1999 evaluation. 
rate. 
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Weed control and crop response to herbicides in lentil production. Joseph P. Yenish and Pete Schneider. 
asnmgton State Pullman, WA 99164-6420) Lentils are an important rotational crop in 

in the Palouse region Oregon, and There are few herbicides labeled for use in the 
production of legumes. This study was conducted to evaluate herbicides that could be for use in 
lentil production comparing them to currently labeled herbicides. The was done at the Washington State 

inn'Pf":lro Cunningham Farm located near Pullman. 

The best common control of the preemergence "I-'.''''...,«....J'-''' was with the lower rate of 
sulfentrazone and only sulfen'IIa<:one, regardless had a common 
lanlbsQwlrte:rs control exceeding 60%. No PREE treatment had early season ratings which were 

than the weedy 

Of the posteme:rg;ell(~e treatments only provided sea:SOll-l(me: control of common larnb~;alJlarl:ers No 
Slgm!JICaJlt lentil injury was noted with any of the POST treatments. 

Lentil yields were not SlgtllfllCaIlt due to a between re]j'IlCilUC)l1S. 

Ib/A % IbsJA 

Weedy Check 0 0 0 1435 

lmazethapyr 0.047 PPI 83 78 6 1665 
Sulfentrazone 0.375 PPI 82 85 7 1585 

Sulfentrazone 0.25 PPI 73 83 9 1640 
Flufenacet + metribuzin 0.4 + 0.1 PPI 56 53 3 1730 
Flufenacet + metribuzin 0.3 + 0.Q75 PPI 39 40 1600 
Flumetsulam 0.055 PPI 51 13 7 1585 
Sulfentrazone 0.375 PREE 58 60 4 1315 
Sulfentrazone 0.25 PREE 79 61 I 1630 

Flufenacet + metribuzin 0.4 0.1 PREE 31 13 1 1435 

Flufenacet + metribuzin OJ + 0.Q75 PREE 33 6 0 1455 

Flumetsula!l1 0.055 PREE 50 36 5 1365 

Cloransulam-methy 1 0.032 PREE 71 41 2 1540 

Fomesafen 0.25 POST 51 26 NA' 1595 
Metribuzin 0.25 POST 77 38 NA' 1415 
2,4-DB 0.5 POST 93 84 NA' 1585 
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Weed control and crop respoDse to herbicides in Do-tillage lentils. Joseph P. Yenish and Pete Schneider. 
(Washington State University, Pullman, W A 99164-6420) Lentils are an important rotational crop in dryland 
agriculture in the Palouse region ofIdaho, Oregon, and Washington. Producing crops under conservation tillage is 
important due to the high soil erosion conditions of the area. Few herbicides are label for use in the production of 
no-tillage grain legumes. This study was conducted to evaluate clUTently labeled herbicides for no-tillage lentil 
production and evaluate additional herbicides to be developed for use in no-tillage production. The study was 
conducted at the Washington State University Cunningham Farm located near Pullman. 

lmazethapyr was applied in December of the year prior to planting lentils in the spring. Spring application of 
imazethapyr was applied approximately four weeks prior to lentil planting. Both fall and early spring applications 
of imazethapyr were intended to allow precipitation to incorporate the herbicide in place of mechanical 
incorporation. All other herbicides were applied either preemergence to lentil and weeds or postemergence. 

All preemergence treatments provided good to excellent control of common lambsquaters at the earliest rating date. 
Control remained good to excellent at later rating dates with imazethapyr and sulfentrazone. Common· 
lambsquarters control declined somewhat later in the season with flufenacet plus metribuzin, flumetsulam, 
cloransulam-methyl, and metribuzin. Lentil injury was noted in sulfentrazone treatments with greater injury 
observed at the higher rate. No other pre emergence treatment had a greater crop injury rating than the weedy check 
at any rating date. The early spring preemergence application of imazethapyr and preemergence application of 
metribuzin had the greatest lentil yields. Imazethapyr applied in the fall had the lowest lentil yield of preemergence 
treatments. Likely, the low lentil yields with fall pre emergence imazethapyr was due to poor control of prickly 
lettuce and mayweed chamomile (ratings not shown) which are typically less satisfactory than with spring 
applications of imazethapyr. 

Postemergence applicationsof2,4-DB and metribuzin provided good to excellent control of common lambsquaters 
at both rating dates. Common lambsquarters control with fomesafen was much poorer than other treatments at both 
rating dates. Of the postemergence treatments, only fomesafen injured lentils at greater levels than the weedy 
check. Greatest lentil yields of post emergence treatments was with 0.375 Ibs/A 2,4-DB while poorest yields were 
with fomesafen and the 0.5 Ibs/A rate of2,4-DB. The low yield in the fomesafen treatment was due to poor weed 
control and crop injury. The growth regulating mode of action of 2,4-DB may have resulted in some pod sterility at 
the higher rate. 

Table. Weed control in no-tillage lentils. 

Weed Control Lentils 

Common lambsquarters InJury Yield 

Treatment Rate Appl. timing 6/20/99 8/1 8/99 6/3/99 6/20/99 8/19/99 

Ib/A % Ibs/A 

Weedy Check 0 0 0 0 1705 

lmazethapyr 0.047 Fall PREE 94 92 2 1 1545 

lmazethapyr 0.047 Early Spring PREE 94 94 4 0 2250 

Sulfentrazone 0.25 Spring PREE 91 84 9 3 1865 

Sulfentrazone 0.375 Spring PREE 93 94 II 22 1770 

F1ufenacet + metribuzin 0.4 + 0.1 SpringPREE 66 36 2 0 1900 

F1umetsulam 0.055 Spring PREE 70 48 3 1935 

Cloransulam 0.032 Spring PREE 73 56 3 3 1920 

Metribuzin 0.25 Spring PREE 83 68 3 2220 

Fomesafen 0.25 POST 37 10 15 0 1570 

Metribuzin 0.25 POST 86 76 2 2 1710 

2,4-0B 0.375 POST 81 59 0 1980 

2,4-0B 0.5 POST 84 58 4 0 1560 

LSD (p==O.05) 18 28 5 6 405 
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Meadowfoam tolerance to herbicides. Bradley D. Hanson, Bill D. Brewster, and Carol Mallory-Smith. (Department 
of Crop and Soil Science, Oregon State University, COlVallis, OR 97331-3002) A study was established at the 
Hyslop Research Fann near CoIVallis, OR to determine the tolerance ofmeadowfoam to IX, 2X, and 4X proposed 
use rates of several herbicides. Individual plots were 8 by 28 ft arranged in a randomized complete block with four 
replications. Meadowfoam was seeded at 40 Ib/A in six-inch rows on September 30,1998. Herbicide treatments 
were applied with a single-wheel, compressed-air, plot sprayer calibrated to deliver 20 gpa at 19 psi and 3 mph 
(Table 1). Meadowfoam seed yield was determined by collecting the aboveground biomass from a 2.7 by 25 ft area 
on July 1, 1999, with a forage harvester, air-drying the foliage, and threshing the seed with a stationary thresher. 

Table ]. Application data. 

Application timing PRE POST 
Date October 2, 1998 October 23, 1998 
Meadowfoam growth stage preemergance 2 leaf 
Air temp (F) 59 48 
Soil temp (F) 58 48 
RH(%) 69 72 
Cloud cover (%) 95 100 
Soi I texture Silt loam 

Organic matter (%) 2.4 

All preemergence treatments injured meado"\\-foam. Injury tended to increase as herbicide rate increased (Table 2). 
Although meadowfoam was injured visually by most treatments, no treatment reduced seed yield compared to the 
untreated control. Treatments of metolachlor at 2.0 Ibl A, propachlor at 8.0 Ibl A, and dimethenamid at 0.59 and 1.17 
lblA increased seed yield of meado"\\-foam. 

Table 2. Meadowfoam injury and yield following herbicide application. 

Meadowfoam 
Treatment Rate Timing injury" yield 

% Ib/A 
Check 1 0 1656 
Check 2 
Metolachlor 1.0 PRE 

0 
30 

1655 
1659 

Metolachlor 
Metolachlor 
Propachlor 
Propachlor 
Propachlor 
Dimethenamid 

2.0 
4.0 
2.0 
4.0 
8.0 

0.59 

PRE 
PRE 
PRE 
PRE 
PRE 
PRE 

55 
73 
5 

35 
60 
38 

1939 
1643 
1632 
1755 
1924 
1887 

Dimethenari!id 
Dimethenamid 
Sulfentrazone 
Suifentrazone 
Suifentrazooe 

1.17 
234 

0.063 
0.125 
0.25 

PRE 
PRE 
PRE 
PRE 
PRE 

60 
75 
3 

35 
60 

1903 
1631 
1619 
1702 
1832 

Ethofumesare 1.5 POST 0 1615 
Ethofumesare 3.0 POST 0 1619 
Ethofumesate 6.0 POST 0 1706 
LSD(o.os) 
• October 30, 1998, rating. 

8 228 
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Clethodim timing in meadowfoam. Matthew D. Schuster and Carol A. Mallory-Smith. (Department of Crop and 
Soil Science, Oregon State University, Corvallis, OR 97331-3002). Trials were established in meadowfoam to 
determine the effects of clethodim applied at different timings on meadowfoam injury and yield and Italian ryegrass 
control. Two trials were established in 1997 at James VanLeeuwen and Jack Sayer Farm, Linn Co., near Halsey, 
OR, and in 1998 at James VanLeeuwen, Linn Co., near Halsey, OR and Steve Glaser Farms, Linn Co., near 
Tangent, OR. Individual plots were 8 by 25 ft arranged in a randomized complete block with four replications. A 
full application of 0.1 lb ai/A and a split application of 0.05 lb ai/A + 0.05 lb ai/A were applied at the beginning of 
each month. Herbicide treatments were applied with a CO2 backpack sprayer calibrated to deliver 20 gpa at 32 psi 
and 3 mph. Meadowfoam seed yield was determined by collecting the aboveground biomass from a 2.7 by 25 ft 
area on June 27, 1998, at Site 2 and July 7, 1998, at Site 1, and July 2, 1999, at Site 1 and 2, with a forage harvester. 
Biomass was air-dried and seed was threshed with a stationary thresher. Site 1 in 1997-98 did not have a weed 
problem and was evaluated for injury only. 

All treatments provided 98 to 100% Italian ryegrass control at Site 2 in 1997-98 and Site 1 in 1998-99 
(Table 1). In 1998-99, severe water damage at Site 2 resulted in 13 to 72 % control and increased crop injury from 
the November, December, January and November/January treatments. The other treatments provided 94 to 100% 
Italian ryegrass controL In 1997-98, injury from the April treatment resulted in lower seed yields compared to the 
untreated check at both sites. All other treatments resulted in equal or higher seed yields (Table 2). In 1998-99, 
seed yield from the treated plots did not differ or was higher than the untreated check at Site 1 (Table 3). At Site 2, 
the crop injury from the November, December and April treatments resulted in lower yields compared to the 
untreated check. In the other treatments, yields were equal or higher than the untreated check. 

Table 1. Control ofItalian ryegrass at Site 2 for 1997-98 and Site 1 and 2 for 1998-99. 

6-May-98 - 27-May-99 

Treatment Rate Site2 Site 1 Site 2 

Ib/A % 

1. November 0.10 98 99 15 

2. December 0.10 98 100 13 

3. January 0.10 100 100 72 

4. Feburary 0.10 100 100 94 

5. March 0.10 )00 99 100 

6. April 0.10 100 100 100 

7. November/ 0.05 100 )00 49 

January 0.05 

8. December/ 0.05 100 )00 98 

February 0.05 

9. January/ 0.05 100 100 99 

March 0.05 

)0. Check 0.00 0 0 0 

LSD(o.o5) 4 37 
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Table 2. Percent injury and yield ofmeadowfoam at Site 1 and 2 for 1997-98. 

- 4-Dec-97 -- - 8-Jan-98 - - II-Feb-98 -- - 5-Mar-98 - - 7-Apr-98 - - I1-May-98 - 7-Jul-98 27-Jun-98 

Treatment Rate Site I Site 2 Site 1 Site 2 Site I Site 2 Site I Site 2 Site I Site 2 Site I Site 2 Site 1 Site 2 

Ib!A ------------------------%i~ury-------------------------- ----lbs!A---

1. November 0.10 35 9 38 6 36 21 25 13 8 6 768 662 

2. December 0.10 31 21 23 34 13 16 3 o 6 10 768 641 

3. January 0.10 21 33 10 15 6 5 6 o 759 676 

4. February 0.10 4 8 o o 14 25 677 609 

5. March 0.10 4 10 20 15 685 647 

6. April 0.10 69 85 422 211 

7. November 0.05 16 15 9 6 36 44 23 31 3 5 15 9 763 653 

January 0.05 

8. December 0.05 10 6 25 11 25 16 11 731 658 

February 0.05 

9. January! 0.05 4 19 4 11 3 8 16 3 740 627 

March 0.05 

10. Check 0.00 o o o o o o o o o o o o 686 501 

LSD (0.05) 26 36 15 9 13 19 8 13 6 8 19 14 101 101 

Table 3. Percent injury and yield of meadow foam at Site 1 and 2 for 1998-99. 

- 3-Dec-98 - - 7-Jan-99 - - 9-Feb-99 - -- 5-Mar-99 - - 6-Apr-99 - - 27-May-99 - 2-Jul-99 2-Jul-99 

Treatment Rate Site I Site 2 Site 1 Site 2 Site I Site 2 Site I Site 2 Site I Site 2 Site I Site 2 Site 1 Site 2 

Ib!A ------------------------%i~ury-------------------------- --lbslA-

1. November 0.1 0 43 44 66 84 75 80 66 75 46 66 3 41 1541 1478 

2. December 0.10 71 79 83 79 70 73 50 63 I 29 1828 1481 

3. January 0.10 34 51 30 32 20 29 o 20 1721 1759 

4. February 0.10 30 14 20 II o 1599 1713 

5. March 0.10 34 9 4 1467 1746 

6. April 0.10 18 19 1443 1537 

7. November 0.05 25 38 49 66 51 63 40 72 25 65 o 34 1494 1614 

January. 0.05 

8. December 0.05 39 29 35 28 33 34 20 15 3 4 1581 1754 

February 0.05 

9. January! 0.05 15 4 3 5 16 8 o 5 1530 1639 

March 0.05 

10. Check 0.00 o o o o o o o o o o o o 1032 1764 

LSD (0.05) 33 8 28 31 26 28 25 29 24 32 4 31 412 205 
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Traci A. Rauch and Donald C. ThilL (plant Science 
A study was established near Idaho in 

mustard to evaluate soil of imazamox. Treatments were to imidazolinone-resistant winter wheat 
during spring 1998 and planted to mustard on April 16, 1999. Plots were 16 30 ft in a randomized 
complete block with four replications. All herbicide treatments were applied with a CO2 pressurized backpack 
sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (Table 1). All plots were sprayed with quizalofop at 0.069 
Ib/A and clopyralidat 0.1881b/A for wild oat and broadleafweed control on May 27,1999. Mustard was 
evaluated visually on June 9 and 30, 1999. Mustard seed was harvested with a small plot combine from a 4 by 27 ft 
area in each plot on August 1999. 

Table 1. Application data. 

Wheat growth stage 4to 5 leaf 
Wild oat stage 1 to 2 leaf 
Air temp 42 
Relative humidity (%) 68 
Wind (mph, direction) 2,SW 
Cloud cover(%) 40 
SoiI temperature at 2 in (F) 40 

4.5 
(%) 5.7 

CEC (meqflOOg) 33 

Imazamox at 0.081b/A at the 4 to 5teaf in wheat visually injured mustard 14% on the June 6 
evaluation (Table 2). By June 30, injury was not visible with any treatment (data not sho\\-n). Mustard yield for all 
treatments did not differ. 

Table 2. The effect of imazamox soi I persistence on mustard injury and yield. 

lmazamox 0.024 1 to 2 leaf 0 564 
lmazamox 0.032 I to 2 leaf 0 610 
Imazamox 0.040 1 to 2 leaf 0 623 
lmazamox 0.048 1 to 2 leaf 1 609 
lmazamox 0.080 1 to 2 leaf 2 664 
DicJofop + thifenftriben 1.0 + 0.014 I to 2 leaf 2 634 
lrnazamox + imazamox 0.024 + 0.024 1 to 2 leaf + 4 to 5 leaf 0 630 
lmazamox 0.024 4 to 5 leaf 1 592 
lmazamox 0.032 4 to 5 leaf 6 573 
lmazamox 0.040 4 to 5 leaf 4 667 
lmazamox 0.048 4 to 5 leaf 0 601 
lmazamox 0.080 4 to 5 leaf 14 596 
lmazamethabenz + thifenltriben 0.47+0.014 4 to 5 leaf 5 624 
Untreated check 575 
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Field bindweed control and persistence ofEAS 589 03H in rotational crops. Traci A. Rauch and Donald C. Thill. 
(plant Science Division, University ofIdaho, Moscow, ID 83844-2339) A study was established in 1996 near 
Moscow, Idaho to evaluate field bindweed control and persistence of BAS 589 03H in wheat and pea. The 

design was a randomized split-block with four replications. Main plots were five herbicide 
treatments (applied sequentially to the same plots in 1996, 1997, and 1998) and an untreated check 30 ft). 
Subplots were two rotational crops (15 by 96 ft). The 1999 rotational crops, pea and 
on half of each plot) were alternated with the spring pea and spring wheat planted in 1998. Treatments were 
ajJjJu\.,uwith a CO2 pressurized backpack sprayer (Table 1). Fertilizer (26-13-0-10) was at 250 Ib/A and 
1nrnrr"''I"l'ltpJi with a field cultivator on April 15, 1999. Rotational crops, 'Columbia' pea and 'Penawawa' 

were seeded at 120 IblA perpendicular to the herbicide treatments on one-half of each plot on 
1999. Metribuzin was applied to spring pea at 0.25 lb ai/A post-plant preemergence on April 1999. 

lb ailA) and MCPA amine (0.375 lb ai/A) were applied on May 1999 to 
broadleaf weed control. pea and spring wheat were harvested on 5 and 1999, ..""".....r't"""'hr 

Field bindweed control was evaluated visually on October 9, 1998 and August 5, 1999. Field bindweed """........,.. 
crop and application data for 1996 and 1997 were published in the 1998 and 1999 Western'I"\I-''''rv 
Science Research Report, pg. 155 and 164, respectively. 

Table 1. Application data and soil analysis. 

8 to 11 inch runners! blooming 
Gpa 	 20 
Psi 	 40 

73 
50 
I 

]0 
66 
6.3 
4,0 

No treatment the pea or wheat (data not shown). Dicamba + 2,4-D and glyphosatel2,4-D + 
AMS controlled field bindweed 91 and 94%, respectively, in October 1998 (Table 2). BAS 589 03H treatments 
controlled field bindweed 75 and 80% in fall 1998. In 1999, all treatments controlled field bindweed 91% or 

The treatment crop interaction and the treatment main effect were not significant for seed yield of 
pea or wheat. 

Table 2, Field bindweed control and spring wheat and spring pea yield with BAS 589 03H and other herbicide combinations. 

BAS 58903H 1.25 Summer 1996 
BAS 589 03H 0.62 Postharvest 1997 
BAS 589 03H 0.62 Postharvest 1998 80 91 2638 6917 

BAS 589 03H 1.25 Summer 1996 
BAS 589 03H 1.25 Postharvest 1997 
BAS 589 03H 0.62 Postharvest 1998 75 94 2731 6792 

Glyphosate/2,4-0 + AMS 1+1.7 Summer 1996 
Glyphosate!2,4-0 + AMS 1 +1.7 Postharvest 1997 
Glyphosatel2,4-0 + AMS 1+1.7 Postharvest 1998 94 99 2477 6676 

2,4-0 0.95 Summer 1996 
2,4-0 0.95 Postharvest 1997 
2,4-0 0.95 Postharvest 199& 60 92 2999 6532 

Oicamba + 2,4-0 0.5 +0.95 Summer 1996 
Oicamba + 2,4-0 O.S + 0.95 Postharvest 1997 
Oicamba + 2,4-0 0.5 + 0.95 Postharvest 1998 91 93 2914 6278 

Untreated check 2992 6436 

LSO(0.05) 19 NS NS NS 

ammonium sulfate. 

114 



W A 99164-6420) Dry peas are an lIDl,or1:ant 
in the Pacific Northwest. There are few herbicides labeled for use in 

was conducted to dete:rmine what herbicides could be de'{e14:me:d 
them to labeled herbicides. The study was conducted at the 

Pete Schneider. 

Farm located near Pullman. 

Good to excellent control of common was obtained with treatments of 
, ......·'7"'·th".~,,.,. sulfentra:;:one, and flufenacet metribuzin at the June 20 
common and chamomile than other PPI treatments. Within the PPI treatments, only 0.375 
Ibs/A sulfentrazone controlled common lambs quarters than 80% at preharvest (August 16, 1999). Best 
control ofmayweed chamomile in PPI treatments was with sulfentrazone at either rates. 

Within this study, sulfentrazone at 0.375 and 0.25 Ibs/A provided best control of common lambsquarters and 
mayweed chamomile of the preemergence (PREE) treatments. However, control of common lambsquarters with the 
lower rate of sulfentrazone was unacceptable at Control chamomile was good to excellent 
with both rates of sulfentrazone PREE. Both rates of flufenacet plus flumetsulam, and cloransulam
methyl provided less than 20% control of common control and less than 65% control ofmayweed 
chamomile on the 16 date. 

controlled common but not Tn "VU/",,,,,, chamomile. 
but not common POST 

apI>lIcati()Us of fomesafen did not provide acceptable control of either weed 

Weed infestations were and random was great in the measure harvest of pea seed. Yield was 
greatest in the weedy check and only the lower rate of flufenacet metribuzinand flumetsulam applied 
both rates of flufenacet plus and applied and fomesafen 

POST yielded less than the weedy check. 

'-l'.U"''''LU~~'J.1 applied POST controlled 

Mayweed 

IbiA % Ibs'!A 

Weedy Check 0 0 0 1440 

Jrnazethapyr 0.047 PPI 94 67 50 1380 

Sulfentrazone 0.375 PPI 79 81 87 1190 

SulfentrazQIle 0.25 PPI 75 59 86 1420 

Flufenacet + metribuzin 0.4+0.1 PPI 76 38 67 1255 

Flufenacet + metribuzin 0.3 +0.D75 PPI 72 24 70 1095 

Flumetsulam 0.055 PPI 48 18 29 1125 

Sulfentrazone 0.375 PREE 85 74 93 1405 

Sulfentrazone 0.25 PREE 90 52 81 1355 

Flufenacet + metribuzin 0.4 + 0.1 PREE 58 13 50 1050 

Flufenacet + metribuzin 0.3 +0.D75 PREE 47 14 51 1170 

Flumetsulam 0.055 PREE 54 18 38 1115 

Cloransulam-methyl 0.032 PREE 50 20 64 ]030 

lmazamox' 0.03 POST 89 91 44 1370 

Fomesafen 0.25 POST 55 14 40 1070 

Bentazon + quizalofop b 0.5 +0.044 POST 70 48 84 1245 

295 
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aplP1H;atJlon of imazethapyr was 

smlm~-alDDJlea imazf:fullp)rr and sulfentrazone 
to crop and weed emergence. Fair to 

lettuce control was TT1"V'UlP'Prl chamomile control. Greatest 

peas is iJV""lUA<O 

WA 99164-6420) Dry peas are an lrrt'l,nrlrJ'lnt ro1ational crop in 
V'H'J'.UU, and Washington. crops under conservation 

is to the region given the and season rainfall which lead to soil erosion. 
There are few herbicides labeled for use in the of no-tillage This was conducted to 

peIlClUllg labeled herbicides for dry pea The was conducted at the 
ITInJP'T<:"'-" CunrungtLam Farm located near Pullman. 

in the very late fall of the year to planting dry peas in the 
approximately four weeks prior to pea nl<!l'nt,.,·.O' 

i1IJIJUI.i1W.I= of imazethapyr were intended to allow precipitation to the herbicide in place of 
All other herbicides were either preemergence to peas and weeds or 

the best control of common of those 
control of this was obtained with 

and metribuzin. None of the preemergence 
rn~IV'\J"PF'rl chamomile with no to 

pea 
preemergence treattuents were with fall and early imazethapyr and flufenacet metribuzin, 

osternergenc;e "'IJI.,a,',-,""..lUL'" of imazamox, flurnic1orac, bentazon plus quizalofop, and MCPA-
to excellent control of common while fomesafen provided fair controL Fair 

to good control lettuce was seen with all treatments with control by imazamox, 
bentazon, and rnetribuzin. Postemergence control chamomile was poor to fair with control by 
bentazon plus crop injury was noted in the rating of flurniclorac and fornesafen and the 
later with MCPA-arnine. Greatest pea yield in applications was with imazamox and bentazon 
plus quizalofop. 

In summary, effective weed control in llU·'UU"'l'.<O current and IJC;L'UU;'~ labeled prodncts. 

Mayweed 

% IbsiAIb/A 

Weedy Check 0 0 0 0 0 0 825 

lmazethapyr 0.047 Fall PREE 92 94 51 33 0 1450 

lmazethapyr 0,047 Early Spring PREE 95 97 74 60 0 0 1350 

Sulfentrazone 0.25 SpringPREE 86 95 74 59 0 1160 

Flufenacet + rnetribuzin 0.4+ 0.1 SpringPREE 70 63 63 40 0 0 1385 

Flurnetsulam 0.055 SpringPREE 45 71 63 51 3 0 1065 

Cloransulam-rnethyl 0.032 SpringPREE 63 80 76 48 0 0 1140 

Metribuzin 0.25 SpringPREE 65 81 74 50 0 1140 

lmazamox' 0.03 POST 96 86 85 38 3 0 1320 

Flumicloracb 0.027 POST 65 80 66 6 5 0 1070 

Fomesafen 0.25 POST 79 55 74 45 8 0 1060 

Bentazon + quizalofop" 0.5 + 0.05 POST 85 76 55 61 2 0 1410 

Bentazon' 0.5 POST 53 75 84 61 0 900 

Metribuzin 0.25 POST 88 88 85 31 3 0 910 

MCPA-amine 0.25 POST 92 94 68 24 0 5 760 

with 0.25% v/v nonionic surfactant. 
with I qt/ A crop oil concentrate. 

116 



Hills were 

9; foliar injury was estimated 

Timothy W. Miller and Carl R. Libbey. State University, 
Mount Vernon, W A to test several preemergence herbicides for use in D01:atcles. 
The was conducted WA. Two rows of'White Rose' potatoes (2.5 OZ, single 
drop seed potatoes) were into each plot May 24. There was a 9-in. between seed and the 
rowspacing was 38 in. (approximately 2870 Ibs/A planting rate). Plots measured 6.3 by 20 ft. 
June 18, when the flrst leaves Herbicides were immediately 
tractor-mounted sprayer 29.7 gpa at 15 Common and 
weed species in the plots. Weed control was evaluated June 28, July 7, and 
July 7. Potato plants were killed September IS using diquat at 0.5 Ib/A + X-77 at 0.25% v/v. Tubers were and 
sacked October 4 and weighed October 8. The was a randomized block with four 

A linear models was used to the data. Means were Fisher's 
Protected LSD. Application data is listed in Table 1 and weed control, crop and yield in Table 2. 

moist conditions June allowed many of the germinated weed to survive the re-
hilling process. Consequently, many and smartweed were too for optimal controL 
Still, weed control from rimsulfuron + metribuzin was excellent, and sulfentrazone ranged from good to excellent 
t!U·ou.!?;.n,out the season. Dimethenamid and BAS 656 did not adequately control these two in this 
trial. None of these treatments caused crop injury, and tuber yields were not reduced 
compared to the handweeded check. 

data. 

6:45 to 7:30 a.m., June 18, 1999 
Broadcast, after re-hilling 
100% cloud cover, high overcast 
winds 5 to 7 mph, from S 
air temp. 58 F; soil temp (4") '" 50 F 
relative humidity 77% 

with small clods 

I 

Sulfentrazone 0.125 
Sulfentrazone 0.1875 
Sulfentrazone 0.25 
Sulfentrazone 0.375 

0.02 
+ 0.5 

Dimethenamid 1.17 
BAS 656H 0.64 
Untreated check 
Handweeded check 
LSD 
r 

77 
92 
64 
98 
97 

51 
46 

0 
100 
41 

0.65 

81 
92 
91 
99 

100 

70 
75 

0 
100 

14 
0.94 

81 
88 
85 
95 
99 

51 
45 
0 

100 
21 

0.88 
20.1 

5 
4 
6 
3 

4 
4 
4 
3 

os 
OJl 
94.9 

620.6 
664.7 
556.0 
647.2 
799.6 

583.4 
762.9 
601.6 
874.9 

ns 
0.16 
44.7 
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Endothall perfonnance with adjuvants on POtato. Richard K. Zollinger and Scott A. Fitterer. (Department of Plant 
;SC1.enc:es, North Dakota State Fargo, NO An was conducted near ND to 
evaluate endothall perfonnance with 'Russet Burbank' was seeded June 1, and one was 
n",,f'n'rTn,.r! on June 6, 1999. Each treatment consisted. of at of natural senescence and 

following. The first application was made on 9, 1999 at 10:00 to 10:30 am with 61 F 65 
61 % relative humidity, 0% 5 to 8 mph NW wind, moist soil surface, wet subsoil, and no dew 

""'1',..'U'I",l'. to yellow. treatments were applied 17, 1999 at 2:30 to 3:00 pm with 
49% relative humidity, 35% clouds, 8 to 10 mph S wind, moist soil surface, wet subsoil, 

and no dew present. Treatments were applied to the center 6.67 feet of the 12 by 25 ft plots with a pressurized 
back-pack delivering 26 gpa at 40 psi through 8003 flat fan nozzles. The experiment had a randomized complete 
block design with three replicates per treatment. 

The two week period following was wet and cloudy which slowed dessication. Potato leaf tissue was 75 
to 88% killed before were made. A sequential application of endothaH or diquat was needed 
to desicate stems. Stem dessication tended to be faster with sequential of endothall+AMS. Two weeks 
after initial application, differences in stem or leaf dessication were not observed from any treatment. 
Vines in the untreated treatment were killed just to harvest. This provided two weeks of extra which 
contributed to the yield increase. Treatments with endothall+AMS as the initial application had lower skin set 
values, which may lead to increased during 
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Table. Endothalll1erfonnance with adjuvants on potato. 

I OAT' 3 OAT 5 OAT 7 OAT 9 OAT II OAT 13 OAT Potato Skin 

0.75+160zll00 0 5 10 35 17 58 35 83 77 100 82 100 93 100 123 63 
0.75+17Ib/I00 gaVO.375+0.25% 0 5 10 38 17 57 32 85 72 100 77 100 93 100 124 51 

90 0.75+32ozll00 gaVO.375+0.25% 0 10 8 30 15 52 35 78 77 100 80 100 95 100 154 59 
Endolliall+Ll700+AMS/diquat+Activator 90 0.75+16011100 gal+17lb/l00 gaIl0.37S+0.25% 0 7 10 42 18 58 33 85 63 97 73 98 96 100 114 60 

90 0.75/0.375+0.25% 0 7 8 30 10 48 33 80 82 100 87 100 98 100 . \41 69 
Endolhall+AMS/endothal!+AMS 0.75+17Ib/I00 gaVO.75+17Ib/I00 gal 0 5 10 48 18 68 33 88 88 100 93 100 99 100 150 55 

90 0.375+0.25%/0.375+0.25% 0 17 10 43 13 58 33 73 100 80 100 95 100 143 60 
Untreated 0 0 0 0 0 0 0 0 0 0 0 0 0 0 164 60 

0 4 3 12 II 21 II 24 15 4 16 2 6 0 45 14 

afler finallrealmenl. 

Activator 90 nonionic surfactant. AMS ammonium sulfate. 


'BNS =be!!innin!!. of natural senescence. 
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ru~Lru:§§!fm!Q.!!...!Y!YlJ[lli!!Q§!!!,g!~. Richard K. Zollinger and Scott A. Fitterer. (Department of Plant Sciences, 
North Dakota State University, Fargo, NO 58105) An experiment was conducted near Prosper, NO to evaluate 
potato vine desiccation from glufosinare. 'Red Norland' potato was seeded June 1 and one was on 
June 6,1999. Treatments were applied on August 1999 at 11:00 to 11:30 am with 76 F 75 F soil surface, 
46% relative humidity, 40% douds, 0 to 3 mph NW wind, dry soil moist subsoil, and no dew The 
crop was beginning to yellow. Treatments were applied to the center 6.67 feet of the 12 by 25 ft plots with a 
pressurized backpack sprayer 26 gpa at 40 through 8003 flat fan nozzles. The experiment had a 
randomized complete block with four replicates per treatment 

Weather was wet, cloudy, and cool for six days after application. Vine dessication was more rapid from glUlIoSmate-!
AMS than from glufosinate alone. On 8, vine dessication was similar from with or without 
AMS. Glufosinate+AMS dessicated as rapidly as diquat and had greater dessication than diquat on 8. 
At 11, 14 days after treatment, no differences were found between treatments. Vines in untreated plots 
were killed prior to harvest. This an extra three weeks of growth which contributed to increased 

Table. Potato dessication with glufosinate. 

Vine dessication Potato 

Glufosinate+AMS 0.375+3 40 49 95 98 100 395 

Glufosinate 0.375 15 26 94 98 100 407 

Diquat 0.25 48 55 86 95 100 409 

Untreated o o o o o 504 
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!:.Q.le!Q.1!:.§:R.Q!~!QJ~~ill. Richard K. and Scott A Fitterer. of Plant North 
Dakota State University, NO 58105) An was conducted near Glyndon, NO to evaluate 
response to San 582H applied PRE. 'Russet Burbank' was seeded May 1999. Plots were hilled and PRE 
treatments were on June 2,1999 at 7:00 to 8:00 am with 68 F 63 F soil at a 2 to 4 inch depth, 30% 
relative humidity, 20% 0 to 5 mph SE wind, soil and moist subsoil. Treatments were applied to 
the center 6.67 feet of 12 by 25 foot plots with a back-pack sprayer delivering 17 gpa at 40 psi through 8002 flat fan 
nozzles. The experiment had a randomized complete block design with three replicates per treatment. 

No potato injury was found throughout the season. Common lambsquarters control from 92 to 98%. All 
treatments gave excellent control of redroot pigweed, kochia, and common ragweed. The experiment was terminated 
on July 3 because of a hail storm. 

Table. Potato response to San 582H. 

June 24 June 24 

San 582H 2.34 0 98 92 97 99 

San 582H·a 0.66 0 98 95 97 99 

San 582H·a 1.31 0 98 94 98 98 

San 582H·a 2.63 0 96 98 99 99 

Metolacblor 2.58 0 98 95 96 99 

Metolacblor 5.25 0 98 98 97 99 

Metribuzin 0.75 0 96 96 97 99 

Untreated 0 0 0 0 0 

NS 2 

=common 
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...:.=...l=~~~~=:=~. Richard K. Zollinger and Scott A Fitterer. (Department of Plant Sciences, North Dakota 
State University, Fargo, ND 58105) An experiment was conducted near Glyndon, :MNto evaluate weed control 
from herbicides applied PRE and POST. 'Russet Burbank' potato was seeded 1999, with imidacloprid 
insecticide applied in-furrow. PRE treatments were on June 2,1999 at 7:00 to 8:00 am with 68 F 63 F 
soil at a 2 to 4 inch depth, 30% relative humidity, 20% 0 to 5 mph SE soil surface, and moist 
subsoil. Plots were hilled on June 2, 1999. POST treatments were on June 1999 at 1:30 to 2:00 pm with 
74 F 90 F soil 30% relative humidity, 5% 5 to 8 mph N soil moist .,UL'''''''LI, 

and 1 to 6 inch Weeds present were: 1 to 3 leaf, foxtail (5 to 1O/W) and 1 
redroot pigweed (1 to Treatments were applied to the center 6.67 feet of 12 by 25 foot plots with a 

oa':K-1DaC:J( sprayer delivering 17 gpa at 40 psi 8002 flat fan nozzles for PRE treatments and 8.S 
through 8001 flat fan nozzles for POST applications. The had a randomized complete 
with three per treatment. 

Growth reduction rating on June 14 reflects due to Colorado potato beetle feeding. An interaction occurred 
with imidacloprid and sulfentrazone. This interaction inhibited from beetles. As the rate of 
sulfentrazone increased the effectiveness of decreased more beetle to the potato plant. 
Clethodim showed to potato. Sulfentrazone gave poor to fair green and yellow foxtail control on 
June but control from sulfentrazone+metribuzin was better. Control of redroot pigweed, common lambsquarters, 
and kochia was lower from metolachlor than other treannents on June 24. Kochia and common were 

controlled on July 13 (data not Experiment was terminated after severe hail......, ......""". 

Table. Weed control in potato. 

San582H+~b~n 1.17+0.5 0 98 99 99 99 99 98 99 99 

San 582H-a+~buzin 0.64+0.5 0 98 99 99 99 96 99 99 99 

San 582H-a+rimsulfuroo 0.64+0.016 0 95 99 99 99 99 94 99 99 

Metrib~n+EPrC 0.5+3.0 0 82 98 99 92 96 90 99 99 

Pendimethalin+metribuzin 1.0+0.5 0 95 99 98 98 99 98 99 99 

EPrC+rimsulfuron 3.0+0.16 0 90 98 95 96 98 93 98 95 

Metrib~n 0.5 0 90 94 94 82 97 93 98 99 

Rimsulfuron 0.016 0 82 95 9S 93 99 90 95 95 

SulfenlraZOne 0.125 10 60 96 96 96 98 80 96 99 

SulfenlraZOne 0.187 3 67 98 98 99 99 83 90 96 
Sulfentrazone 0.234 8 65 98 96 98 98 83 95 96 

Sulfenttazooe 0.375 30 78 99 99 99 99 87 96 98 

Sulfentrazone+~buzin 0.187+0.25 5 90 96 98 98 99 92 99 99 

Metolachlor 1.4 0 96 85 78 85 93 92 95 91 

Clethodim+PO 0.094+1 qt 0 99 0 0 0 0 9S 0 0 

Clethodim+PO 0.125+1 qt 0 99 0 0 0 0 95 0 0 

Clethodim+PO 0.188+1 qt 0 99 0 0 0 0 99 0 0 

Clelhodim+metribuzin+PO 0.125+0.375+1 qt 0 98 99 89 86 99 99 99 99 

Sethoxydim+PO 0.28+1 qt 0 99 0 0 0 0 80 0 0 

Untreated 0 0 0 0 0 0 0 0 0 

LSD (0.05) 9 15 6 9 8 4 11 6 5 

'PO == petroleum oil == Herbimax, San 582H-a == a-isomer of San 582H. 
oaR == growth reductioo. 
<fxt! :: green foxtail and yellow foxtail, Rrpw redroot pigweed, Colq :: common lambsquaners, Kocz kochia, Cocb :: common cocklebur, 
Wimu == wild mustard. 
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was a 

~!!lli~~~lID!::J!!~~~~;ru~mr!!@!J~~1l!.......,.auJ<'...y D. Hanson, Bill D. and Carol Mallory
and Soil Corvallis, OR 97331-3002) Diuronhas 

been used to control weeds and volunteer ryegrass in carbon-seeded ryegrass fields in western Oregon for 
many years. AnnnaJ bluegrass has developed resistance to diuron through repeated use of this herbicide in new 
seedings and established stands. This resistance has greatly reduced the qnaJity of seed produced in infested fields 
and underlines the need for alternative herbicide programs in both new seedings and established stands of perennial 
ryegrass. Two studies were established in carbon-seeded ryegrass at the Hyslop Research Farm near 

OR to evaluate annnaJ bluegrass tolerance to several herbicides. in both eXJlCrilme:nts 
strip with four replications. IndividnaJ plots were 8 by 24 ft in the fall-seeded trial ft 

seeded without carbon and 16 ft seeded with carbon) and 8 by 32 ft in the trial (8 ft seeded without 
carbon and 24 ft seeded with carbon). 'Delaware Dwarf perennial ryegrass was seeded at 8lb/A in 12-inch rows in 
both experiments. Activated carbon was applied at 300 Ibl A in a one-inch band over the seed row at planting. 
Herbicides were applied preemergance with a single-wheel, compressed-air, plot sprayer calibrated to deliver 20 gpa 
at 19 psi and 3 mph (Table I). The spring-seeded trial was sprinkler-irrigated to simulate fall growing conditions 
and increase the probability ofcrop injury. Seed yield in the fall-seeded trial was determined by swathing a 6 by 14 
ft area from the carbon-seeded rows on July 10, allowing the grass to in the windrow, and threshing the seed on 

1999 with a small plot combine. Because more than one of growth is to produc:e pere:lllltal 
ryegrass seed from a planting, seed yield was not the 

Table 1. Application data. 

Application date September 30, 1998 Marcb 16, 1999 
Air temp (F) 77 38 
Soil temp (F) 68 40 
RH(%) 39 98 
Soil texture Silt loam Silt loam 

Organic member (%) 2.4 2.4 

AnnnaJ bluegrass control in the fall-carbon-seeding experiment was at least 89'>10 with all treatments (Table 2). 
Perennial ryegrass injury from 20 to 81% in the absence of carbon and from 0 to 25% when carbon-seeded. 
Seed of perennial ryegrass was not different among treatments. Carbon-seeded perennial ryegrass was 
adequately protected from injury with all treatments in this experurnerlt 

33 to 100% by all treatments in the absence of carbon and 0 to 95% 
when carbon-seeded and norflmazon were safe to the crop when carbon-seeded; 
low rates of azafenidin also were safe. Carbon seeding did not prevent perennial ryegrass 
injury from pendimethalin and flufenacet-metribuzin. 

Table 2. Annual bluegrass control and crop injury and seed yield in fall carbon·seeded perennial ryegrass. 

Ulltreated meek 0 0 0 2094 
Diuron 1.6 100 81 25 2172 
Clomazone 0.25 100 30 3 2338 
Norflurazon 0.25 89 20 0 2556 
Sulfentrazone 0.125 97 55 3 2547 
Dioron + clomazone 0.8 +0.25 100 65 10 2520 
Diuron + Ilorflurazon 0.8+0.25 100 60 10 2558 
Diuron + sulfentrazone 0.8 + 0.125 100 73 10 2355 
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Table 3. Crop injury from herbicides in spring-seeded perennial ryegrass on June 9,1999. 

Treatment Rate Perennial ryepass injury 
no carbon carbon-seeded 

Ib/A -% 
Untreated check 0 0 
Diuron 2.4 100 9 
Suifentrazone 0.125 33 0 
Sulfentrazone 0.25 58 8 
Sulfentrazone 0.375 80 3 
Nortlurazon 0.5 70 0 
Nortlurazon 1.0 96 9 
Nortlurazon 1.5 100 13 
Pendimethalin 1.5 99 60 
Pendimethalin 3.0 100 90 
Pendimethalin 4.5 100 95 
Azafenidin 0.125 100 15 
Azafenidin 0.25 100 24 
Azafenidin 0.375 100 30 
F1ufenacet -metribuzin 0.42 100 53 
F1ufenacet-metribuzin 0.63 100 68 
F1ufenacet-metribuzin 0.84 100 85 
LSDco.os) 17 16 
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!2.Q:YY!llYl1!:ill~£mltI'1!llllil~~!)g.~~lli!lLIY~:1!§§~QILtQ!!~l£QJ:Y1!l:uili!!tQ§i~~. Devesh and Daniel A. 
97801). Three trials were 

conducted to evaluate the effect of application rate and timing of glufosinate on brome control and crop 
tolerance in seedling ryegrass. First (1997-98) and second (1998-99) trials were conducted under center 
pivot at the Henniston Agricultural Research & Extension Center. Herbicide treatments were applied with 
a hand-held CO2 backpack sprayer with 15 GPA water at 30 The third trial (1998-99) was conducted on a 

vot-irrigated field near Echo, OR. Herbicide treatments were applied with a hand-held CO2 backpack 
sprayer with 17 GPA water at 30 psi. Soil characteristics for the experimental sites are summarized in Table l. 
Application and climatic conditions at time of application are summarized in Table 2. No surfactant was 
mixed with treatments. 

Table 1. Soil characteristics of experiment sites. 

First trial Second trial Third trial 

Soil Texture Sandy loam Loamy sand Silt loam 

Organic Matter (%) 0.79 1.09 1.04 

pH 6.5 6.6 5.7 

CEC 9.6 10J 8.2 

Table 2. Application description. 

Perennial brome Air Relative 

F % F 

First trial 

Feb 17,98 4-6 tillers, 4.5" tall 60 54 

Feb 27, 98 5·9 tillers, 4.5"tall 56 70 50 

Mar 25, 98 Multiple tillers 54 85 52 

Second trial 

Feb 23, 99 Multiple tillers, 3" tall 54 74 50 

Mar 15,99 Multiple tillers, 4-5" tall 46 70 52 

Apr 2, 99 Fully tillered, 5-6" tall 58 48 42 

Third trial 

Feb 26, 99 3-4" tall Tillered, 2-3" tall 50 54 50 

Mar 17, 99 3-4" tall Tillered, 3" tall 54 60 56 

3-5" 

In the first trial (var. Palmer 
control of downy brome 

effective downy brome control. 

48 

also 
ryegrass 

(data not shovvn). 

In 
throughout the cropping season. 

reduced 

obtained in the weed-free check 

glutosmate application at 

which were hand-weeded. 

the second trial (var. peI'emlial ryegrass was evident from treatments 
were mostly unaffected by treatments 

were rate of0.381b/A Clean seed 
yields were also reduced application of at 0.25 Ib/A. seed was 

In the third trial (var. Brightstar) perennial rye grass response to application ofglufosinate was most 
prominent 5). All treatments on the March 17 produced visible perennial ryegrass injury and 
provided the best control of downy brome. Split treatment at 0.38Ib/A + 0.381b/A in early 
and nlid-spring effective brome control in tllis and reduced downy brome seed contanlination 
in the cleaned seed. The same treatment significantly increased the clean seed yield ryegrass. Due to 
the downy brome pressure in the untreated check the clean seed were reduced. 
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Table 3. First trial: Effect of glufosinate treatments in seedling perennial ryegrass (variety Palmer Ill). 

April 28, 98 

Treatment Rate Timing Crop injury Downy brome control Clean seed yield 

Ib/A ......................... % ........................................ Ib/A 

Glufosinate 0.25 Feb 17,98 0 63 997 

Glufosinate 0.38 Feb 17,98 7 97 1331 

Glufosinate I Glufosinate 0.25/0.25 Feb 17 I Feb 28, 98 3 93 1110 

G1ufosinate 0.25 Feb 28, 98 0 60 1161 

Glufosinate 0.38 Feb 28, 98 7 63 1151 

Glufosinate I Glufosinate 0.25 I 0.25 Feb 28 I Mar 25, 98 7 63 1103 

Glufosinate 0.25 Mar 25, 98 3 67 1276 

Glufosinate 0.38 Mar 25, 98 7 93 1251 

Untreated 0 0 1175 

L.S.D NS 53 NS 

Table 4. Second trial: Effect of glufosinate treatments in seedling perennial ryegrass (variety Top Hat). 

Treatment Rate 

Ib/A 

Glufosinate 0.25 

Glufosinate 0.38 

Glufosinate I Glufosinate 0.251 0.25 

Glufosinate 0.25 

Glufosinate 0.38 

Glufosinate I G1ufosinate 0.25 I 0.25 

Glufosinate 0.25 

Giufosinate 0.38 

Untreated 

Weed-free Check 

L.S.D (0.05) 

Feb 23, 99 

Feb 23, 99 

Feb 23 I Mar 15,99 

Mar 15, 99 

Mar 15, 99 

Mar 15 I Apr 2, 99 

Apr 2, 99 

Apr 2, 99 

Clean seed 

Ib/A 

1830 

1555 

1674 

1807 

1862 

1608 

1824 

1896 

1897 

2109 

253 

Table 5. Third trial: Effect of glufosinate treatments in seedling perennial ryegrass (variety Brightstar). 

April 14, 99 May 13, 99 DB' PRGd 

seed seed Contam 

Treatment Rate PRG' DBb PRG' DBb yield yield malion' 

........................................ % ........................................ Ib/ac lb/ac % 

Glufosinate 0.25 Feb 26, 99 0 13 10 40 154 993 1.3 

Glufosinate 0.38 Feb 26, 99 0 22 18 52 150 1172 0.6 

Glufosinate I Glufosinate 0.251 0.25 Feb 26 1Mar 17, 99 23 68 8 41 171 1051 0.9 

Glufosinate I Glufosinate 0.38/0.38 Feb 261 Mar 17, 99 22 99 15 92 118 1465 0.4 

G1ufosinate 0.25 Mar 17, 99 12 57 5 60 172 1175 2.1 

Glufosinate 0.38 Mar 17, 99 32 73 8 75 134 1160 0.8 

G1ufosinate I Glufosinate 0.251 0.25 Mar 17 I Apr 2,99 22 68 10 73 129 1131 0.7 

G1ufosinate 0.25 Apr 2, 99 3 20 0 22 188 lOll 1.6 

Glufosinate 0.38 Apr 2, 99 5 23 0 7 157 759 2.3 

Untreated 0 0 0 0 184 878 1.0 

L.S.D (0.05) Il 19 NS 39 NS 375 NS 

PRG': Perennial ryegrass injury 
DBb: Downy brome control 
DB': Downy brome seed separated during the clean process. 
PRGd

: Perennial ryegrass clean seed yield 
Contamination': Percent downy brome contamination by weight in cleaned perennial ryegrass seed. 
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67601). near 
Hays, KS in 1999 compared fluroxypyr rates and to dicamba for weed control and crop response in 
dryland, no-till sorghum. Fluroxypyr was applied alone at 0.125,0.187, or 0.25 Ib/A and with 
atrazine at lblA. Dicamba was applied at lbl A alone and with atrazine. Each treatment was 
applied POST or A blanket at 0.72 lblA was 
applied PRE to all to reduce annual grass loam 
~ith and organic matter. 'DK39Y' grain sorghum was seeded 1.5 inches deep on May 31 at 
40,000 kemels/A in rows spaced 30 inches apart. The experiment was a factorial of herbicide treatment 

with replicates. Plots were 10 by 32 Growing-season precipitation 
3.1 above normal. Details on application, environmental 

Date Jun 3 Jun22 Jun 27 Jull 
EPOST POST 

gpa 12 12 12 12 
pSI 24 24 24 24 

Temperature (C) 
aIr 19 24 24 31 

(2 20 27 32 
moisture moist moist 

Wind (mph) 8-12S 0-3SE 
Sky cloudy cloudy cloudy clear 
Relative 

humidity (%) 88 84 46 

Herbicide by application interactions occurred kochia tumble control (Table 1). 
These interactions generally occurred with fluroxypyr at low rates alone or with atrazme. Averaged 
over application timing, dicamba or fluroxypyr alone at 0.25 Ibl A or fluroxypyr at any rate ,"vith atrazine 
provided the best kochia control (91 to 95%). Fluroxypyr alone at O. or O.l871b/A provided 
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tumble pigv.reed control (93% compared to 96 to 100 other treatments). Tank mixing dicamba or 
fluroxypyr \Vith atrazine either did not improve or improved efficacy only slightly. Grain sorghum was not 
visibly injured by herbicide treatment, nor were stands or mature plant heights. Averaged over 

grain sorghum yields bulA, and did not differ among 
treatments (Table 2). Although not tended to be greater \-vith late-POST 
aPlJlllC<1!tJ.OllS than \Vith early-POST apP,uC3.tlOl'lS. 

Dicamba 90 91 100 100 96 
Fiuroxypyr &7 83 88 97 83 100 93 
Fiuroxypyr 90 77 88 93 98 &7 93 

0.25 91 88 92 98 99 100 99 
0.25+0.5 92 78 80 83 97 100 100 99 

Fluroxypyr+atraz.ine 	 0.125+0.5 92 93 94 93 100 100 100 100 
Fluroxypyr+atraz.ine 	 0.187+0.5 99 97 90 95 100 100 100 100 

0.25+0.5 98 89 96 94 100 100 98 99 
0.56&0.25 70 90 80 80 100 100 100 100 

Atrazine&fluroxypyT 0.56&0.25 95 &7 85 89 100 97 99 99 

a 

b AppIica1ion timings: EPOST = 4 to 5 inch sorghum; POST = 8 to 10 inch sorghum; LPOST 12 to 14 inch sorghum. 


DicamOO 93.0 109.8 111.8 104.9 
FlufOXYPyr 0.125 107.4 103.7 116.9 109.3 
Fluroxypyr 0.187 108.8 119.0 113.6 113.8 

0.25 	 109.6 108.5 117.5 111.9 
0.25+0.5 117.8 120.7 115.9 118.1 

Fluroxypyr+atrazine 0.125+0.5 119.6 120.2 124.2 121.3 
Fluroxypyr+atraz.ine 0.187+0.5 117.3 113.9 112.1 114.4 

025+0.5 123.1 114.5 125.1 120.9 
0.56&0.25 lIO.3 109.7 107.1 109.0 

Atrazine&f1uroxypyr 0.56&0.25 107.9 116.8 113.3 112.7 

a 

b Application timings: EPOST 4to inch sorghum; POST = 8 to 10 inch sorghum; LPOST = 12 to 14 inch sorghum. 


128 

http:0.56&0.25
http:0.56&0.25
http:0.56&0.25
http:0.56&0.25


O. Kegode and Mark G. Ciernia. (Department of Plant 
'-''"'',,'''.''''~, North Dakota State University, ND 58105). Biennial wormwood is becoming a serious weed in 

in the Northern Great Plains. Field studies were conducted at Fargo, Geneseo, and 
ND to evaluate PRE and POST applied herbicides for control of biennial wormwood in soybean. 

were at AG0901) and 9093), whereas 
'Wensman 3096' conventional 	 was seeded at Geneseo. were seeded in 30 inch rows at Fargo and 

and in 20 inch rows at Geneseo. 

Glyphosate at 0.75 ae/A was applied as a bumdown treatment on May 20, 1999, since some biermial 
wormwood had already 20. was seeded on May 24. PRE treatments were within 
24 hrs of soybean and POST treatments were when biennial wormwood were 2 in taiL 
Split application of herbicides were: applied when biennial wormwood and 

when biennial wormwood were 3 in tall. All treatments were to the center 6.7 ft of the 10 
by 30 ft plots with a bicycle-wheel-type sprayer equipped with a drift shield, delivering 17 gpa and 8.5 gpa 
(POST) at 40 psi through 8002 flat fan nozzles. Additional herbicide application information is in Table 1 The 
experiment was in a randomized block with four per treatment. Biermial wormwood 
control and were evaluated 14 and 28 days after herbicide application and c ....",'np,m 

measured at the end of the Biennial wormwood densities from 1 to 6 plants 3 

Table 1: Application data for the Fargo study. 

Geneseo and Wyndmere studies: was seeded on May 22 at Wyndmere and 
at 0.75 ae/A was as a burndown treatment on May 25 at and 27 at Geneseo. 
POST herbicides, and herbicide evaluations were similar to the ND Yield data, 
however, were not collected at either Geneseo or Wyndmere. Additional information pertinent to herbicide 
aj.JleJHI_,,,,VU are in Tables 2 and 3. Biennial wormwood population at Geneseo ranged from 1 to 5 plants 

2 plants ft-2
), and at Wyndmere from 0 to 2 plants (and averaged 1 plant 

Table 2: Application data for the Geneseo study. 

Application type: POST POSTI POSTII 
Date: June 21 July 6 
Time: 11:30a.m. 10:00 a.m. 
Cloud coyer: Mostly cloudy Clear 
Winds: S 8  10 mph from SE I - 3 mph from W 
Air temperature: 26C 25 C 
Relative humidity: 43% 53% 24% 
Soybean stage: 2 Trifoliate I Trifoliate 5 Trifoliate 
Weed stage: 3 6 leaf 1-4leaf 4 - 12 leaf 

type: PRE 
May 25 

Time: 8:30 a.m. 
Cloud cover: Clear 
Winds: 2 6 mph 
Air temperature: 15C 
Relative humidity; 44% 

stage: 

POST 
June 25 
8:00 a.m. 
Partly cloudy 
3 7 mph 
26C 
46% 
3 Trifoliate 
6 Sleaf 

POSTI 
June 18 
8:30a.m. 
Mostly cloudy 
3 7 mph 
18 C 
45% 
2 Trifoliate 
4 6 leaf 

POSTII 

72% 
3 - 4 Trifoliate 
S Illeaf 
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Table 3: Application data for the Wyndmere study. 

Application type: 

Date: 

Time: 

Cloud cover: 

Winds: 

Air temperature: 

Relative humidity: 

Soybean stage: 

Weed stage: 


POST 
June 29 
11:00 a.m. 
Partly cloudy 
7 10 mph 
22 C 
45% 
3 Trifoliate 
4-61eaf 

POSTI 
June 21 
10:30 a.m. 
Mostly cloudy 
6-9mph 
27C 
49% 
2 Trifoliate 
1-41eaf 

POSTII 
July 6 
11:00 a.m. 
Clear 
6 8 mph 
27C 
37% 
5 Trifoliate 
8-121eaf 

Glyphosate the best control of biennial wonnwood at all three locations (Tables 4,5, and 6). Bentazon 
applied provided better than 90% control of biennial wonnwood at (Table 4) and as a result """.,,""'" 

was similar to the treatments. bentazon as was less effective at 
Wyndmere and Geneseo then at Continuous emergence of biennial wonnwood ;)\AA•.u,Ul5;), ";'~"'''1<U 
following rain events, was the primary reason for poor control by a most of the herbicides used at 

Table 4. Effect of PRE and POST herbicide treatments on biennial wormwood control and soybean injury at 14 and 28 days after 
treatment, and soybean yields, Fargo, ND. 

m",.w centroid Soybean injury 

Rateb 

Flumioxazin I PRE 62 45 0 0 2450 
Flumioxazin 1.5 PRE 55 28 0 0 1600 
Flumioxazin 2 PRE 65 48 0 0 2400 
Lactofen+COC 1.5+1% POST 68 32 24 9 2450 
Lactofen+COC 3.13+1% POST 81 53 18 12 2400 
Lact+COClLact+COC 1+10/011+1% POST! & II 58 31 14 5 2300 
Glyphosate+AMS 12+23 POST 97 98 0 0 3400 
Glyphosate+AMS 9+23 POST 96 96 1 0 3250 
Glyt+ AMSfGlyt+AMS 6+23/6+23 POSTl & II 99 100 0 0 3250 
Alachlor 32 PRE 61 30 0 0 2200 
Metolachlor 31 PRE 44 23 0 0 2200 
Dimethenamid 24 PRE 36 22 0 0 1700 
Acifiuorfen+NIS 4+0.25% POST 32 7 5 5 2100 
Acif+NISI Acif+NIS 2+0.25/2+0.25 POST! & II 26 11 12 3 1500 
Bentazon+PO 16+0.25 POST 78 42 12 6 2800 
Bent+ PO/Bent+PO - 8+0.25 

8+0.25 gpa POST! & II 91 90 0 0 3550 
Thifensulfuron 0.083+0.25% POST 74 49 6 2 2850 
Flumiclorac+Lac!+PO 0.43+3.2+0.13 gpa POST 74 46 24 8 2850 
Untreated 0 0 0 0 0 1750 

C.V.% 15 27 84 134 33 
LSD 5% 13 17 7 5 1200 

"COC crop oil concentrate (petroleum based); AMS = ammonium sulfate; NIS == non-ionic surfactant; PO = petroleum oil 
gallons per acre 

POST'" postemergence; POSTl & II postemergence spl it treatments 
WOJTI1wood 
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Table 5. Effect of POST herbicide treatments on biennial wormwood control and soybean injury 14 and 28 days after treatment, 
Wyndmere, ND. 

Biww controld Soybean injury 

Treatment" Rateb 

Lactofen+COC 1.5+1% POST 56 23 10 10 
Lactofen+COC 3.13+1% POST 56 38 16 11 
Lact+COC!Lact+COC 1+10/"1+1% POST! & II 40 36 8 3 

12+23 POST 84 58 0 0 
9+23 POST ii 58 0 0 

Glyt+AMS/Glyt+AMS 6+23.6+23 POST! & II 94 i5 0 0 
Acifluorfen+N!S 4+0.25% POST 40 23 4 2 
Acif+NISIAcif+NIS 2+0.2512+0.25 POSTI & II 18 3 3 2 
Bentazon+PO 16+0.25 POST 51 19 1 2 
Bent+POlBent+PO gpa POST! & II 44 56 2 2 

POST 54 21 1 1 
1.88+1% POST 48 31 I 1 

Thifensulfuron 0.083+0.25% POST 39 25 0 I 
Flumiclorac+Lact+PO 0.43+3.2+0.13 gpa POST 61 39 49 35 
Imazethapyr+Quadi 0.76+1% POST 37 26 8 1 
Imazamox+Quad7 0.63+1% POST 48 31 7 2 

C.V.% 24 32 51 78 
LSD 5% 18 16 5 

"COC crop oil concentrate (petroleum based); AMS ammonium sulfate; NIS = non-ionic surfactant; PO = petroleum oil; adju adjuvant. 
gallons per acre 
preemergence; POST = postemergence; POST! & II = postemergence split treatments 

dBiww = Biennial wormwood 

"coc = crop oil concentrate (petroleum based); AMS = ammonium sulfate; NIS = non-ionic surfactant; PO = petroleum oil; adju = adjuvant. 
gallons per acre 

= preemergence; POST = posremergence; POST! & II postemergence split treatments 
dBiww Biennial wormwood 
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Marvin D. Butler. 
Oregon Agricultural Research Oregon State University, 850 NW Dogwood Ln., Madras, OR 

97741) Evaluation and herbicide applications on sugar beets was conducted in two 
commercial fields near Prineville and Oregon. Preemergence treatments were ethofumesate and pyrazon 
alone and in combination. applications were phenmedipham. and desmedipham, phenmedipham. and 
desmedipham plus triflusulfuron, and desmedipham. and phenmedipham. and 
des.me:diplhruD and ethofumesate phenmedipham. and triflusulfuron at less 
than label rates with crop oil concentrate at 1.5% v/v alone and in combination with ammonium nitrate at 4% v/v. 
Treatments applied preemergence were made 22 at Culver and May 1 at Prineville. The first postemergence 
treatments were made at the cotyledon May 6 at Culver and May 18 in Prineville. The second postemergence 
treatments were made at the 15 at Culver and May 27 at with a third postemergence 
apI)licatic)U June 5 at the Prineville location at the LVI,;U -1""'-1. 

Treatments were applied with a hand-held boom sprayer calibrated to deliver 20 gpa at 40 psi. 
Plots 10 ft by 22 ft were replicated four times in a randomized complete block Evaluation of treatments at 
the Prineville location were made June 19 for redroot pigweed, hairy and common 

Treatments at the Culver location were evaluated on June 24 for control of common 
henbit, hairy nightshade, and kochia. 

Similar results were obtained from the two locations. Application of ethofumesate at 1.5 Ib/A followed by 
phc~nnledipham and desmedipham. plus triflusulfuron provided the best result with 97 to 98% overall weed control. 
Vvt""'7(\n at 3.1 lbl A followed by and plus triflusulfuron overall weed control 
of 87 to while 88 to 95% control was with a combination ofethofumesate at 0.5 Ib/A plus pyrazon at 
0.5 Ib/A as the preemergence application. the rate of ethofumesate from 1.5 Ib/A to 0.75 Ib/A when 
followed and triflusulfuron reduced overall weed control to 95%. Rec:iucing 
the rate from 3.1 Ibl A to 1.3 lbl A when followed phenmedipham and des:mecllpbtam 
triflusulfuron reduced overall weed control to 82 to 83%. Ethofumesate provided better weed control than pyrazon 
at both rates. 

Treatments with both preemergence and generally provided weed control than 
postemergence treatments alone. Similar weed control was provided by postemergence only application of 
ph(~nnledlpham and desmedipham, or phenmedipham. and desmedipham and ethofumesate whether alone or 
with triflusulfuron. Results from phenmedipham and at 0.081b/A plus at 0.031b/A plus 
triflusulfuron at either 0.011 Ib/A or 0.008Ib/A were similar. Rescue treatments with the first ap~)IlCiatlcln ....'"."'.,'"'.... 

provided similar weed control whether or not anImonium nitrate at 4% v/v was included. 
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Table 1. Effectofherbicide 

Pre 

Ethofumesate 
phen & desm' + 
triflusuJfuron 

0.75 
0.24 
0.016 

0.32 
0.016 

99 a 99 a 90 a 94 a 95 

Ethofumesate 
phen&desm+ 
triflusulfuron 

1.5 
0.24 

0.016 
0.32 

0.016 

99 a 100 a 93 a 98 a 97 

Pyrazon 
phen&desm+ 
triflusulfuron 

1.3 
0.24 

0.016 
0.32 
0.016 

99 a 94 a 55 ab 81 a 82 

Pyrazon 
phen &desm+ 
triflusulfuron 

3.1 
0.24 

0.016 
0.32 

0.016 

99 a 99 a 52 ab 99 a 87 

Ethofumesate + 
pyrazon 
phen&desm+ 
triflusulfuron 

0.5 
0.5 

0.24 
0.016 

0.32 
0.016 

99 a 100 a 58 ab 96 a 88 

Phen & desm & ethod 0.27 0.38 98 a 97 a 73 ab 62 a 82 

Phen & desm & etho + 
triflusulfuron 

0.27 
0.016 

0.38 
0.016 

96 a 96 a 59 ab 81 a 83 

Phen&desm 0.24 0.32 94 a 53 b 43 ab 80 a 67 

Phen&desm+ 
triflusulfuron 

0.24 
0.016 

0.32 
0.016 

94 a 93 a 55 ab 60 a 75 

Phen&desm+ 
trifl usulfuron + 
c!opyralide 

0.08 
0.011 
0.03 

0.08 
O.otl 
0.03 

0.08 
0.011 
0.03 

94 a 85 ab 38 ab 89 a 76 

Phen &desm+ 
triflusulfuron + 
clopyralid' 

0.08 
0.008 
0.03 

0.08 
0.008 
0.03 

0.08 
0.008 
0.03 

93 a 80 ab 41 ab 71 a 71 

Phen&desm+ 
triflusulfuron + 
clopyralid' _ 

0.32 
0.016 
0.09 

0.32 
0.016 

98 a 95 a 46 ab 86 a 82 

Phen&desm+ 
triflusulfuron + 
clopyralid~f 

0.32 
0.016 
0.09 

0.32 
0.016 

97 a 56 ab 71 ab 89 a 78 

Untreated 0 b 0 c 0 b 0 b 0 

was 
b-freatment5 were applied May I, May 18, May 27, June 5, 1998. 

<J>hen & deSITFphenmedipham & desrnedipham commerical fonnulation. 

dPhen & desm & etho '" phenmedipham & desmedipham & ethofurnesate commercial fonnulation. 

<Methylated seed oil added at 1.5% v/v. 

~N03 added at 4% v/v. 
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Table 2. Effect of herbicide application on sugar beets near Culver, OR, 1998. 
Application Weed control' 

Hairy Common 
Treatrnentsb Pre Post 1 Post 2 nightshade Henbit Kochia lambsquarters Average 

(1b/A) (%) 

Ethofumesate 0.75 94 a 98 a 93 a 95 a 95 
phen & desm< + 0.24 0.32 
triflusulfuron 0.016 0.016 

Ethofumesate 1.5 100 a 99 a 91 a 100 a 98 
phen&desm+ 0.24 0.32 
triflusulfuron 0.016 0.016 

Pyrazon 1.3 93 a 75 a 68 a 98 a 83 
phen&desm+ 0.24 0.32 
triflusulfuron 0.016 0.016 

Pyrazon 3.1 99 a 99 a 66 a 100 a 91 
phen&desm+ 0.24 0.32 
triflusu1furon 0.016 0.016 

Ethofumesate + 0.5 95 a 99 a 91 a 96 a 95 
pyrazon 0.5 
phen & desm+ 0.24 0.32 
triflusu lfuron 0.016 0.016 

Phen & desm & etho4 + 0.27 0.38 93 a 96 a 60 a 100 a 87 
triflusulfuron 0.016 0.016 

Phen & desm+ 0.24 0.32 81 a 97 a 81 a 100 a 90 
triflusulfuron 0.016 0.016 

Phen & desm+ 0.08 0.08 86 a 75 a 83 a 91 a 84 
triflusu1furon + 0.011 0.011 
clopyralid4 0 .03 0.03 

Phen &desm+ 0.08 0.08 93 a 73 a 78 a 91 a 83 
triflusulfuron + 0.008 0.008 
clopyralid< 0.03 0.03 

Phen & desm+ 0.32 85 a 63 a 71 a 99 a 79 
triflusulfuron + 0.016 
clopyralid< 0.09 

Phen & desm + 0.32 91 a 80 a 74 a 98 a 86 
triflusulfuron + 0.016 
clopyralidC.1 0.09 

Untreated 0 b 0 b 0 b 0 b 0 

"Visual evaluation was conducted June 24, 1998. 
b-J"reatrnents were applied April 22, May 6, May 15, 1998. 
ephen & desm=phenrnedipham & desmedipham commerical formulation. 
4Phen & desm & etho = phenmedipham & desmedipham & ethofumesate cormnercia1 formulation . 
"Methylated seed oil added at 1.5% v/v. 
~H.N03 added at 4% v/v. 
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~!llYlillQ'Il.Qf.w~~~~lID.!Jlll!;l~oo:m~mbi&J~am!li.!<JillQm.J!ID..jrng;~mL.12.2.2. Marvin D. Butler. 
Oregon State University, 850 NW Dogwood Lane, Madras, OR 

97741) Evaluation and postemergence herbicide applications on sugar beets was conducted in two 
commercial fields near Prineville and Culver, Oregon. Preemergence treatments were ethofumesate at 1.5 Ib/A and 
1 lblA followed and desmedipham plus triflusulfuron at the labeled rate and at micro-rates (one
third label rate). only were and desmedipham plus triflusulfuron at the 
labeled rates and micro-rates. Micro-rate treatments were in combination with or without c1opyralid, and with or 
without MSO. The first ofa rescue treatment and triflusulfuron 

was made at and 29 
at Prineville. The first applications were made at the May 28 at Culver and June 4 at 
Prineville, and the second at the two-leaf stage June 4 at Culver and June 11 at Prineville. A third postemergence 
application was made June 18 at the Prineville location only. 

Treatments were applied with a COrpressurized hand held boom sprayer calibrated to deliver 20 gpa at 40 psi. 
Plots 10ft by 20 ft were replicated four times in a randomized complete block Plots at the Prineville location 
were evaluated for number ofplants ofkochia, common common lambs quarters and hairy nightshade 
June 30. Plots were evaluated at the Culver location for number ofplants ofkochia, common groundsel, redroot 

common and June 16. 

Application ofethofumesate at 1.5 lbl A followed by and plus triflusulfuron controlled 
all the weeds per plot at the Prineville location and all but 8 weeds per plot at the Culver location. When the rate of 
ethofumesate was reduced to lIb/A, 5 weeds per plot were not controlled at Prineville and 14 weeds per plot were 
not controlled at Culver. Ethofumesate followed by phenmedipham and plus triflusulfuron at micro-
rates left 7 weeds per plot uncontrolled at the Prineville location and 58 weeds per plot at the Culver location. 

The postemergence only treatments did not provide the level ofweed control provided by the combination of 
preemergence and postemergence treatments. Micro-rates ofphenmedipham and plus triflusulfuron 

clopyralid left 38 and 60 weeds per plot uncontrolled at Prineville and Culver. The micro-rate of 
phenmedipham and desmedipham plus triflusulfuron without clopyralid did not control 50 weeds per plot at 
Prineville and 47 weeds per plot at Culver. Without MSO, micro-rates ofphenmedipham and plus 
triflusulfuron plus clopyralid controlled 25 more weeds than the same treatment with MSO. a rescue 
treatment and plus triflusulfuron plus clopyralid with MSO at 2% 23 weeds per 
plot stunted. 
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Table 1. Effect on 

Treatmentsb Post 1 

Ethofumesate 1.5 
0.24 0.32 

0.016 0.016 

Ethofumesate La 2 0 2 b 5 
phen&desm+ 0.24 0.32 
triflusulfuron 0.016 0.016 

Ethofumesate 1.5 4 2 b 8 
phen&desm+ 0.08 0.08 
triflusulfurond 0.006 0.006 

Phen&desm+ 0.08 0.08 0.08 14 15 14 7 b 50 
triflusulfurond 0.006 0.006 0.006 

Phen&desm + 0.08 0.08 0.08 13 19 24 8 b 64 
triflusulfuron + 0.006 0.006 0.006 
clopyralid 0.03 0.03 0.03 

Phen&desm+ 0.08 0.08 0.08 13 8 8 9 b 38 
triflusulfuron + 0.006 0.006 0.006 
clopyralidd 0.03 0.03 0.03 

Phen&desm+ 0.32 0.32 5 5 8 6 b 24 
triflusulfuron + 0.016 0.016 
clopyralid< 0.09 0.09 

Untreated 	 3 15 5 66 a 89 
ns ns ns 

were applied April 29, June4,June 11, and June 18,1999. 
"Phen & desm = phenmedipham and desmedipham commercial fomrulatiOl1. 

seed oil added at 1.5% v/v. 
seed oil added at 2.0% v/v. 

Table 2. Effect on 1999. 

Treatmentsb Pre Post 1 Post 2 Kochia Total 

Ethofumesate 
phen&desm+ 
triflusulfuron 

1.5 
0.24 
0.016 

0.32 
0.016 

0 

Ethofumesate 
phen&desm+ 
triflusulfuron 

1.0 
0.24 
0.016 

0.32 
0.016 

1 5 a 2 b 7 15 

Ethofumesate 
phen&desm+ 
triflusulfurond 

1.5 
0.08 
0.006 

0.08 
0.006 

0 4 26 a 27 58 

Phen&desm+ 
triflusulfurond 

0.08 
0.006 

0.08 
0.006 

4 6 6 28 a 4 48 

Phen & desm + 
triflusulfuron + 
c10pyralid d 

0.08 
0.006 
0.03 

0.08 
0.006 
0.03 

3 14 30 a 14 62 

Untreated 0 16 16 24 a 34 
ns 

90 

26, May 28, and June 4,1999. 
"Phen & desmedipham commercial formulation. 
dMethylared seed oil added at 1.5% v/v. 
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21 

(Malheur Experiment Station, 
OR 97331-3002). 

to evaluate rate 

Corey 1. Guza, 
OR 97914 and 

allow to be used 
Studies were conducted in 1998 and 1999 in Malheur County 

for weed control in Tank mixtures with 

V. Ransom, 

residual herbicides or residual herbicides applied preplant with sequential postemergent applications 
were compared to a standard herbicide program. The standard program consisted of ethofumesate, ethofumesate + 
phenmedipham + desmedipham, triflusulfuron and sethoxydiro (Table 1 and Table 2). The glyphosate-resistant 
sm~aIi)eets were grown in a silt loam soil and furrow Plot size was 7.33 by 27 feet and the study design 
was a randomized complete block with treatments replicated three times. Weed control was evaluated 

June 1998, and Junel4, and at the end 3, 1998, and 
common and 

and sugar content were determined. 

In 1998, all treatments that included glyphosate provided weed control equal to and than the standard (85 
to 98%) for all weed except for a application of glyphosate to 2- to 4-leaf stage sngarbeets at a rate of 
O.75/A The single application of glyphosate provided lower redroot pigweed (68%), (62%) and 

(68%) control than the standard treatment Sugarbeet root yield with 
38.5 tonlA) were than or to the standard tonlA). content also was 
to the standard for treatments (Table 1). 

In 1999, most treatments glyphosate provided weed control equal to and than the standard (93 
to 100%) for all weed species. However, a single application of glyphosate applied once to 2- to 4-leaf sngarbeets 

less redroot (78%) and (92%) control than the standard. A single application 
glyph()sa·te+ ethofumesate to 2- to 4-leaf also less redroot (82%) and common 

after the final 
7,1999. Weeds evaluated included redroot 

treatments to 

latltlbsqmlrters (93%) control than the standard or some treatments with of Even 
with differences in weed there were no differences in yield and sugar content between any 
of the glyphosate treatments and the standard treatment (Table 2). 
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Table l. 1998 weed control 
Weed control 

Redfoot Common Bamyard
pigweed grass Sugar 

Treatment Rate June 29 3 3 June 29 

G1yphosale + AMS • 0.37 2.5 cot -I 2-4 + 6·8 95 92 95 97 95 92 85 37,6 16.02 
Glyphosatc cot + 2·4 + 6-8 95 83 95 97 95 98 87 35.2 16.27 
G1yphosatc 0.56 cot + 2-4 + 6-8 95 95 95 98 95 98 92 37.2 15.98 

0.75 cot '1' 2-4 95 96 95 97 95 94 97 38.5 16.08 

G1yphosate 0.75 2-4 92 68 95 98 92 62 68 33,$ 15.93 
Glyphosale ethofumesate 0.75 + 1.0 2·4 95 91 95 98 95 98 90 35,2 16.16 

w 
00 

0.75 + 0.64 

Glyphosale 
Ethofumesatel 
Glyphosatc 
Elhofumesatet 

0.75 
1.0 

0.37 
1.0 

2-4 + 6·8 
PPI 

2-4 + 6,8 
PPI 

95 

95 

95 

97 

95 

95 

98 

98 

95 

95 

98 

95 

94 

95 

36.9 

37.4 

16.24 

16,16 

Elhofumesatet 1.0 PPJ 95 89 95 98 85 92 85 34.7 15.78 
Ethf+ + desm bj 0.25 col 
EthJ+ desm + Irfl Cj 0.33 -10.0 156 2-4 

0.33 'I 0.0 I56 + 0.3 G-8 

\5.90 

3 12 ) 20 J{l 28 

premix ofclholhmesalc phClUllcdiplimn + desmedipham 

0.66 



Tab/e 2. 1999 weed control 
Weed control 

Glyphosate + AMS ' 0.37 + 2.5 cot + 2-4 + 6·8 100 90 100 100 100 100 95 39.7 17.79 

Glyphosate 0,37 cot + 2·4 + 6·8 100 92 100 100 98 100 95 37.2 17,91 

G1yphosate 0,56 col + 2·4 + 6·8 100 88 100 ,100 100 100 98 37.7 17,67 

G1yphosatc 0,75 2·4 95 97 100 96 98 36.4 17.95 


Glyphosate ethofumesate 0,75 1.0 2-4 96 98 93 90 95 35.1 17,87 


w 
1.0 

Glyphosate 

Etholbmesalel 

0.75 

1.0 

2·4 

PPJ 100 91 99 100 100 97 93 38.1 17.84 
Glyphosate 0,37 2·4 + 6,8 

Elhofilmesatel LO PPI 100 87 100 100 100 97 98 37.0 17,84 

Etholumesatel PPI 98 95 98 100 93 100 93 38.1 17,)4 

Ethf+ + desm hI cot 

Ethf+ + desm + till 'I 2·4 
6·8 

5 10 4 4 5 8 7 5,0 0.80 



Falls Research and Extension Center, University 
ID 83303-1827). Because does not trans locate in plants, spray coverage may be an 

factor contributing to its efficacy. Studies were initiated in 1998 to evaluate glufosinate application rate, 
and spray volume for weed control in sugar beet. This report the second 

year of this study. The experiment was located at the of Idaho Research and Extension Center near 
KJ1nbf:rlY Idaho. Sugar beet ('8757 LL') was 0.75 inch April 1999, at a rate of 47,520 seedJA on 
22-inch row and grown under was a silt loam with 1.45% matter, 8.3 

and CEC of 17.5 meqllOO g soiL Herbicides were with a bicycle-wheel sprayer. 
"',,·joJU.,''''Vil methods compared were even fan and band with air induction (AI) nozzles. Broadcast 
apl)licati()lls were applied with flat fan nozzles at 10 and 20 gpa and both band applications were at 20 gpa. 
All band applications were 10-inches ,vide. Additional information and weed densities are in Table 1. 
The 
30-feet. 
two cente

was a randomized block with four 
and weed control evaluations were taken 7 and 28 

r rows of each were harvested with a mechanical harvester 

Individual plots were 4-rows by 
after last treatment The 

22. 

Table 1. lication infonnation and weed species densities. 
date 5/6 5117 5/24 6/4 6/14 

Application timing cotyledon + 7 days + 7 days and I-inch weeds I-inch weeds I-inch weeds 

Air temperature (F) 58 63 80 56 80 

Soil temperature (F) 60 63 92 56 85 

Relative humidity (%) 62 46 56 62 34 

Wind velocity (mph) 3 6 5 4 0 

Cloud cover (%) 10 100 50 100 

Weed 

Common lambsquarters 4 8 9 

Kochia 4 5 6 

Volunteer wheat 

None of the herbicide treatments injured the crop at either evaluation date Common lambsquar1ers control 
from 88 to 100% for all herbicide treatments 7 and 28 DAT. Kochia control with all treatments 
from 86 to 100% 7 and 28 DAT. The herbicide treatments of ethofumesate & & 

ph,emne<i1phaIn + triflusul:furon in a band or broadcast did not control kochia. Volunteer wheat 
control with was similar to that observed for kochia. Glufosinate at 0.268 Ib/ A with AI band 
nozzles controlled volunteer wheat 73% 28 however there was no statistical difference among any of the 
treatments. All of the treatments had sugar beet root and more extractable sugar than the 
check. Glufosinate broadcast or with even fan band nozzles had from 16 to 24 toni A. Both 
F,..UV"'LU..""" rates with AI nozzles had root yields to the ethofumesate & & 
pn,emne«1tphaJn + triflusul:furon treatments. Weed control, root yield, and extractable sugar yield does not appear to 
be affected volume or broadcast versus even fan band methods. Root and extractable 
sugar'yield appear to be reduced with AI band nozzles. 
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Table 2, 

Treatment" 

IblA gpa ........................................................%.................................................. tonlA lb/A 

Check I 700 

Glufosinatc! 0,2681 broadcast 10 5124 0 0 100 100 99 100 100 100 20 6700 


I 0.2681 6/4 

0.268 	 6/14 
0.357 I broadcast 10 5/24 0 0 100 100 100 98 100 100 20 6200 

0.357 I 	 6/4 
0.357 6/14 

0.2681 broadcast 20 5124 0 0 99 98 98 97 96 99 21 6500 

0,2681 6/4 

0.268 6/14 

0,357 I broadcast 20 5124 0 0 100 100 100 99 98 98 18 6200 

0.357 I 	 6/4 
0.357 6/14 

0.2681 even band 20 5/24 0 0 99 99 99 89 99 85 16 4800 

0.2681 6/4 

0.268 	 6/14 
0.357 I even band 20 5124 0 0 100 100 100 100 99 93 24 7600 

0.357 I 	 6/4 
0.357 6114 


VlUiV;'lIlalv' 0.268 AI" band 20 5124 0 0 96 96 94 96 85 73 10 3500
.j:>. 
0.2681 	 6/4 
0.268 6/14 

0.3571 AI band 20 5/24 0 0 96 88 99 86 94 97 13 4100 

0.3571 6/4 

0.357 6114 

0,25 + even band 20 5/6 0 0 100 100 53 43 99 100 7 2500 

0.0161 


+ 	 0,25+ 5117 

0,0161 

+ 	 0,25 + 5/24 

0.016+ 


sethoxydim 0.25 

Efs&dmp&pmp + 0.083 + broadcast 10 516 0 a 96 96 58 48 69 94 6 4800 

triflusulfuron I 0.0051 


+ 0,083 + 5/17 

0.0051 


+ 	 0,083 + 5/24 

0,005 + 

0.125 


ns ns ns ns 29 32 ns ns 8 2900 


'Weed species evaluated were common lambsqu311ers (CHEAL), kochia and volunteer wheat (TRZAS). 
bAmmonium sulfate was added to all glufosinate treatments and was added to ers&dmp&pmp + Irinusllifuron al 0.083 + 0,005 Ib/A broadcast treatment. Efs&dmp&pmp is a I: 1: 1 


commercial formulation of ethofumesale, dcsmedipham and 

eA I band = Teejet Spraying Systems air indllction nozzle. 



1Yt~ill~!£!!;!!U~.u:QL!liQ~~~~J;Q~;&JJ!L§J~lLQ~Don W. Morishita and Michaell Wille. (Twin 
Research Extension ofIdaho, Twin Falls 83303- A was initiated at the 

l"n,pT<!1tv ofIdaho Research and Extension Center near Kimberly, ID to detennine the effectiveness of below-label 
herbicide rates for broadleaf weed control in sugar beet. Most herbicides used in sugar beet are 
applied in a 7-inch band. Micro-rates typcially are applied broadcast the same amount ofactive mll;re(11eltlt 
used in a 7-inch band. seed oil (MSO) or Placement® was added to all micro-rate applications. Sugar 
beet ('WS PM9') was at a seed! A in rows 22-inches apart 15, and grown 
under The frrst herbicide applications for all treatments at the sugar beet cotyledon stage 
followed two applications 6 and 9 later. A standard herbicide rate was band-applied for 
COlnp.:truion to broadcast and band of the micro-rates. Broadcast were made at 10 gpa with 
11001 flat fan nozzles and band were made at 20 gpa with 8001 even fan nozzles. All treatments were 
applied bicycle-wheel sprayer. Additional application information and weed 
densities are redroot pigweed, common lambsquarters, and hairy nightshade were the 
major weed present The experimental was a randomized complete block with four replications. 
Individual plots were four rows 25 ft. Soil type was a Portneuf silt loam with an 8.3 1.6% matter, and 
CEC of 20 meq/loo g soil. Crop and weed control were evaluated June 24. On July I, all plots except the 
check were handweeded and the times recorded. Sugar beet was harvested from the middle two rows ofeach plot 
September 29. 

information 

timing + 7 days + 13 days 
temperature (F) 60 75 

Soil temperature (F) 50 60 60 
Relative humidity (%) 30 70 34 
Wind velocity (mph) 6 3 4 

Weed 
Cormnon lambsquarters 6 9 8 
Kochia 41 42 37 

beet was not injured any herbicide treatment (Table Common control 
100% with all herbicide treatments. Kochia control was poor with all herbicide treatments 
standard rate ofethofumesate & & + triflusulfuron applied twice followed the 
same combination at the third application. Due to poor kochia control, all herbicide treatments were 
handweeded. However, hoeing time for each treatment was variable and no differences were observed among 
treatments. All herbicide treatments yielded than the untreated which yielded only I toniA, but there 
were no differences among herbicide treatments. Sugar beet yields among herbicide treatments ranged from I 0 to 17 
toniA. 
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Rate 

Table 2. 

Treatment" 

Ih/A % hr/A tonlA 
Check I 
Efs&dmp&pmp + 0.25 + hand 20 cotyledon 0 99 78 61 J7 

triflusulfuron 0.01562+ 
efs&dmp&pmp + 0.25+ 	 6 & 9 days later 
triflusulfuron + 0.0156+ 
c10pyraJid 0.094 

Efs&dmp&pmpn + 0.125+ band 20 cotyledon 0 99 50 85 14 
triflusulfuron + 0.00781 + 
MSO 1.5% v/v 

0.125 + 	 6 & 9 days later 
0.00781 + 

c10pyraJid + 0.047+ 
MSO 1.5% v/v 

Efs&dmp&pmp+ 0.083 + band 20 cotyledon 0 100 20 131 13 
tri flusulfuron + 0.00519+ 
clopyralid + 0.031 + 
MSO L5%v/v 
efs&dmp&pmp + 0.083+ 	 6 & 9 days later 
triflusulfuron + 0.00519+ 
clopyralid + 0.031 + 
MSO 15% v/v 

Efs&dmp&pmp + 	 0.083 + band 20 cotyledon 0 98 30 91 15 
triflusulfuron + 0.00519+ 
clopyralid + 0.031 + 
Placement 6.0 fl ozlA 

+ 0.083+ 	 6 & 9 days later 
+ 0.00519+ 


clopyralid + 0.031 + 

Placement 6.0 fl ozlA 


Efs&dmp&pmp + 0.083 + broadcast 10 cotyledon 0 98 60 53 12 
triflusulfuron + 0.00519+ 

+ 0.031 + 
L5%v/v 

efs&dmp&pmp + 0.083+ 	 6 & 9 days later 
triflusu1furon + 0.00519+ 
cIopyralid + 0.031 + 
MSO 15% v/v 

Efs&dmp&pmp + 	 0.083+ broadcast 20 cotyledon 0 100 23 121 10 
triflusulfuron + 0.00519+ 
c10pyralid + 0.031 + 
MSO L5%v/v 
efs&dmp&pmp + 0.083+ 6 & 9 days later 
triflusulfuron + 0.00519+ 
cIopyralid + 0.Q31 + 
MSO 1.5%v/v 

+ 	

+ 0.083 + broadcast 10 cotyledon 0 100 28 91 17 
0.00519+ 
0.Q31 + 
6.0 fl ozlA 

+ 0.083 + 	 6 & 9 days later 
+ 0.00519+ 


c10pyralid + 0.031 + 

Placement 6.0 fl ozlA 


ns 3 24 	 8 

evaluated were common (CHEAL) and kOchia (KCHSC). 
is a 1:1 : I commercial of ethofumesate, desmedipham and phenmedipham, MSO = methylated seed oil, and 

Placement is a proprietary adjuvant 
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Sugar beet tolerance to S-dimethenamid Don W. Morishita and Michael 1. Wille. (TwinFalls Research and 
Extensiou Center, University of Idaho, Twin ID 83303-1827). Dimethenamid has been evaluated for weed 
control in sugar beet for several years. A formulation of dimethenamid has been developed with a higher proportion 
of the active isomer than the original formulation. Thus, a study was conducted to evaluate the tolerance of sugar 
beet to S-dimethenamid The study was established at the of Idaho Research and Extension Center near 
Kimberly, ID. Sugar beet ('Pillar was planted April 1999, at a rate seed}A on 22-inch beds and 
grown under sprinkler The experimental was a randomized block with four ."'1-,......"....".,..:>. 
Plots were 4 rows by 30 ft. Soil type at this site was a silt loam with a 7.9 organic matter, and CEC of 
17.5 meqllOO g soil. AU herbicides were in a 10-inch band with a COz-pressurized sprayer 
calibrated to deliver 20 gpa using 800 1 even fan nozzles. Additional application information is shown in Table 1. 
Crop was evaluated visually 6 and 28 after the last treatment was was harvested 
September 22 with a 2-row mechanical harvester. 

5127 
ootyledoo 2 leaf 4 leaf 

89 50 74 
Soil tempera1ure (F) 70 54 85 
Relative humidity (%) 25 90 64 
Wind speed (mph) 0 0 3 

No crop injury was observed with any of the treatments (Table 2). There were no differences in sugar beet root yield 
or extractable sugar yield among the treatments. The new S-dimethenamid formulation appears to be as safe to use 
on sugar beet as the original formulation. 

Handweeded chedc 
Desmedipham I 
desmedipham &; pbemnedipham I 
dimetbenamid 
Desmedipbam &; pbenmedipham! 

&; phemnedipbam 1 

Desmedipham &; pbemnedipham I 
desmedi.pham &; phemnedipbam I 
S-dimetbenamid 
Desmedipham &; pbenmediplLam 1 
desmedipham &; phemnedipham I 
S-dimetbenamid 

&; pbenmedipbam 1 
&; 

Ib/A 

0.331 
0.331 
2.34 
0.331 
0.331 
0.64 
0.331 
0.331 
1.28 
0.331 
0.331 
2.56 
0.331 
0.331 

ootyledoo 
2 leaf 
4 leaf 
ootyledoo 
2 leaf 
4 leaf 
ootyledoo 
2 leaf 
4 leaf 

4 leaf 
rotyledoo 
2 leaf 

0 

0 

0 

0 

0 

% 

0 

0 

0 

0 

0 

tonIA 
18 
19 

23 

18 

26 

22 

+ 0.64 4 leaf 
&; 

DesmediplLam & 
desmedipham 
S-dimetbenamid 

0.33 
0.331 
0.331 
0.64+ 

ootyledoo 
2 leaf 
4 leaf 

0 0 25 

desmedi.pham & phenmediplLam + 
triflusulfuron 

0.33 + 
0.0156 
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~~~~~~~~~ull~illm~~~~~~Lm~~~~~~~~~~. DonW.Morishlm~d 
lVUI".l1a)o;;;. J. Wille. (Twin Falls Research ~d Extension Center, University ofIdaho, Twin ID 83303-1827). 
Currently, sugar beet growers make three or more herbicide applications for weed controL 
A study was conducted to evaluate tank mixtures with soil-active herbicides for weed control in 
glyphosate resismnt sugar beet. Sugar beet (,Pillar RR') was planted April 1999, on 22-inch rows at a seeding 
rate of 47,520 seediA ~d grown under Soil type was a Portneuf silt loam with a soil 
1.45% organic matter, ~d CEC of 17.5 meq/l00 g soiL The was a randomized complete block 
with four replications. Individual plots were 4 rows by 30 ft. All herbicides were with a CClrf)re~;su:riz(~d 

:VC.le-'wneel sprayer calibrated to deliver 10 gpa 11001 flat f~ nozzles spaced 16 inches apart Additional 
application information ~d weed species densities are shown in Table 1. Weed control was evaluated visually June 
28 ~d July 12, 7 ~d 21 days after last treatment (DA T), respectively. Sugar beet was harvested 22 with 
a mechanical harvester. 

data and weed 

(F) 80 70 74 
temperature (F) 80 80 63 

Relative humidity (%) 68 46 50 
Wind speed (mph) 5 5 4 
Cloud cover (%) 50 20 30 

Weed 
9 9 

Kochia 6 5 

None of the herbicide treatments injured the crop (Table 2). All applications of glyph os ate applied in 
combination with ethofumesate, S-dimethenamid, or S-metolacblor controlled common lambsquarters, kochla, or 
volunteer wheat 93 to 100%. These treatments were as effective controlling weeds in thls study as the seCluenrnll 
glyphosate applications. All herbicide treatments had root ~d extractable sugar th~ the check There 
were no differences among herbicide treatments in root yield. However, glyphosate applied three times at 
the 1 to 2 leaf stage had a hlgher extractable sugar yield ~ three of the glyphosate mnk mixtures with soil-applied 
herbicides. Based on data from 1998 (see 1999 WSWS Research Report) ~d it appears that weeds in 
sugar beet can be controlled with a single glyphosate plus soil-applied herbicide tank mix "lJliJ!l\.4Uuu. 
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Table Z. tank mix combinations on in resistant 

Weed control' 

Treatment 

IblA % ton/A Ih/A 
Check 7 2400 

+ 0.75+ 4-6 leaf 0 98 97 99 96 95 96 19 5700 
LO ° 
0,75+ 4-6 leaf 0 0 98 96 98 97 97 97 15 4900 
0,64 

Glyphosate + 0.75+ 4-61eaf 0 0 100 100 98 99 98 99 23 7100 
S-dirnethenamid 1.28 
Glyphosate + 0,75+ 4-6 leaf 0 0 95 95 100 93 97 93 19 5700 
S-metolachlor \.3 

Glyphosate + 0.75+ 4-6 leaf 0 0 96 98 100 100 98 100 25 7400 
S-metolachlor 2.6 
Glyphosate + 0.75+ 1-2 leaf 0 0 100 96 100 97 100 97 25 7300 
S-metolachlor I 1.6 
glyphosate 0,75 4-6 leaf 

Glyphosate + 0.75+ 1-2 leaf 0 0 97 96 100 97 93 93 25 7900 
glyphosate I 0.75 4-6 leaf 

S-metolachor 1.6 
Glyphosate I 0.75/ 1-2 leaf 0 0 100 100 100 100 100 100 23 6900 

glyphosate I 0.751 4-6 leaf 
glyphosate + 0.75 + 8-10 leaf 

S-metolachor 1.6 
Glyphosate I 0.75/ 1-2 leaf 0 0 100 100 100 100 100 100 26 8100 

giyphosate 1 0,751 4:.tileaf 
glyphosate 0,75 8-10 leaf 

LSD ns ns ns ns ns ns !1S ns 7 2200 

"Weed species evaluated were common lambsquarters (CHEAL), kochia (KCHSC) and volunteer wheat (TRZAS). 
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cOlnpl:ete block with four 

Effect of cultivation on yield and quality of glyphosate resistant sugar beet. M Ann Pool,. Don W. Morishita, and 
Michael J. Wille. ([win Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827). A 
study was conducted to determine the effects of cultivation on the yield and quality of glyphosate resistant su~ 
beet RR'Y. beet was seeded April 29, 1999, and grown under irrigption at the University of 
Idaho Research and Ex'tension Center near Kimberly, ID. was applied three times at 0.75 lbl A to all 
plots (fable I). Cultivation treatments were zero, one or two cultivation. The was a randomized 

and individual were 11 by 30 feet. Soil was a Portneuf silt loam 
and tJOlo clay), with a pH of8.0, 1.5% organic matter, and a CEC of 17 meqllOO g soil. A 

nTP,.,.,..',";7."t'I mr-vr'I,,_,;u!>pp! sprayer calibrated to deliver 10 GPA with 11000 I flat fan nozzles was used for all 
beet was harvested from the middle two rows September a two-ro'W mechanical beet 

Table I. infonnatioo. 

Application date 6/2 6/17 7/12 

Applicatioo timing 2to 4 leaf 8 leaf 12to 14 leaf 

Air tempenture (F) 50 65 80 
Soil temperature (F) 54 60 100 

Relative humidity (%) 90 76 40 

Wind speed (mph) 0 0 4 

There were no differences in su~ beet root yield or extractable sugar yield among the cultivation treatments. Root 
yields ranged from 25 to 27 tonlAand eX1IaCtable su~yields ranged from 8100 to 9000 IbiA (Table 2). 
Eliminating the cultivation costs from the no cultivation treatment, provided a higher net return not cultivating 
the beets. 

Table 2. Herbicide application rates, root yield, and extractable sugars in glyphosate resistant sugar be<:ts. 

No cultivation 

glyphosate 
glyphosate 
glyphosate 

Two cultivation 

Ib/A 

0.75 
0.75 
0.75 

0.75 
0.75 
0.75 

0.75 
0.75 
0.75 

Application 

2 leaf 
IOd later 
lOd later 

2 leaf 
10diater 
IOd later 

2 leaf 
lOd later 
IOd later 

tooIA 
25 

Ib/A 
8100 

27 9000 

26 8400 
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Evaluating the potential antagonism of tank mixing cblornYrifos with glypbosate for weed control in SUgar beet. M 
Ann Pool, Don W. Morishita, and Michael J. Wille. (Twin Falls Research and Extension Center, University of 
Idaho, Twin Falls, Idaho 83303-1827). A study was established at the University of Idaho Research and Extension 
Center near Kimberly, Idaho, to determine the potential antagonistic effects of tank mixing cblorpyrifos mth 
giyphosate used on giypbosate resistant sugar beet. 'Pillar RR' sugar beet was seeded May 6, 1999, in rows 22
inches apart. Soil type was a Portneuf silt loam (8.8% sand, 54% silt, and 32.2% with a pH of 1.45% 
organic matter, and a CEe of 17.5 meqllOO g soil. were thinned to a of6-inches. The 

block with four and individual were 4 rows by 30 
diJIJU~;Y June 7 alone or in combination with cblorpyrlfos. A sequential glyphosate apt:)uc:ancm 

CCh-nres!runzed ..... /".",..,<>..,."..."..., sprayer calibrated to deliver 10 gpa with flat fun nozzles was used for all 
at different times so that each plot had mixed populations at different 

Some had thin stands. Common on June 7 were 10 plants 
Environmental conditions are listed in Table 1. was harvested from the middle two rows September 
using a mechanical beet harvester. 

Table 1. 

f'''ln'lf'ritnpnt!'l design was a randomized 

aPI)licatie,ns. Plants appear to have 

Application date 6n 6/17 

Application timing 4 leaf 10 d later 

Air tempemture (F) 68 75 

Soil tempernture (F) 80 80 

Relative humidity (%) 44 50 

Wind 0 2 

Sugar beet 16 after the last treatment was observed with all + giyphosate treatments, 
the flowable chlorpyrifos formulation applied at 1 IbIA (Table 2). variable and 
was not different among treatments. the second no sugar beet was observed All 
giyphosate plus chlorpyrifos treatments had yields higher than a single alone application. Additionally, 
gIYl,bo:sate applied in combination with both rates of the chlorpyrifos flowable yields 
than tank mixed with emulsifiable concentrate formulation The same was observed mth 
extractable sugar. 

Ib/A 0/_---- tonlA Ib/A 
Glyphosate 0.75 4 leaf 0 0 0 8 2200 
Glyphosate + 0.75 + 4 leaf 8 0 100 15 4400 

chl.orpryifos 4 ECI LOI 

glyphosate 0.75 10 d lat.er 


Glyphosate + 0.75 + 4 leaf 12 0 100 15 4400 
chl.orpryifos 4 Eel 2.0 I 
glyphosate 0.75 10d later 

Glyphosate + 0.75 + 4 leaf 0 0 100 24 6900 
chl.orpryifos 75 DFI 1.0 I 
glyphosate 0.75 10 d lat.er 

Glyphosa1e + 0.75+ 4 leaf 8 0 100 23 6600 
chlorpryifos 75 DF! 2.0 I 

0.75 10 d later 

"Weed species evaluated was conunon lambsquarters(CHEAL). 
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Mru!f~mJimj~~~c..Q!!~~£Q!!~Lm.roro~~§!l~!U!ll@I~~. Michaen Wille and Don W. 
Morishita. (Twin Falls Research and Extension Center, University Falls, ID 83303-1827). A study 
was established at the University of Idaho Research and Extension Center near Kimberly to determine the optimum 
start time of the first glyphosate application and timing of sequential applications in glyphosate-resistant sugar beet. 
The experimental design was a randomized complete block with four Individual plots were four rO\l"S 
by 30 ft. Soil was a Portneuf siltloam (<Plo 54% 37% pH 7.9, 1.5% matter, 18-meqllOO 
g soil beet RR') was seeded in rows 22-inches apart April 1999, and thinned to a of 
47,520 seedJA on May 28. Glyphosate was applied with 2-leaf, or beet. Following 
initial herbicide application 10 2- or plots were treated either t'I-lice more at 10 d intervals, or once 
more at 20 or 30 intervals. Plots treated at the were treated at 20 or 30 d intervals. 
Glyphosate rate was 0.75 lb/ A for all Ethofumesate & desmedipham & phenmedipham 
(Efs&dmp&pmp) was included as a standard herbicide treatment., and applied at the sugar beet cotyledon and 
7 and 14 d later. All herbicide treatments were broadcast-applied with a C(h-pressurized bicycle-wheel splayer 
calibrated to deliver 10 gpa using 11001 flat-fan nozzles, except efs&dmp&pmp which was applied in a 10-inch 
band calibrated to deliver 20 gpa using 8001 even-fan nozzles. Kochia, common lambsquarters, and volunteer 
wheat were the major weed species. Application infonnation and weed species densities are given in Table 1. Crop 
injury and weed control were evaluated visually 7 and 21 days after the last herbicide application (DAT) on July 23 
and 9. beet was harvested from the middle two rows of each plot 22. 

Table 1 . Application information and weed species densities. 

Application date May 6 May 16 May 24 June 3 June 7 June 14 June 17 June 24 July 2 July 9 July 15 

Efs&drop&pmp • 

COCyl 

COCyJ +7 d 

Cotyl + 14d 

X 

X 

X 

Glypbosate 

Two-leaf 

2·leaf+ 10 d 

2-leaf+ 10 d + 10d 

2-leaf+20 d 

2-1eaf+30d 

X 
X 

X 

X 

X 

X X 

X 

X 

Four leaf 

4-leaf+ IOd+ lOd 

4-1eaf+ 20d 

4-leaf+30 d 

X 
X 

X 

X X 
X 

X 

Six-leaf 

6-Jeaf+ 20 d 

6-leaf+30d 

X 

X 
X 

X 

Air temperature (F) 

Soil temperature (F) 

Relative humidity (%) 

Wind velocity (mph) 

55 

60 

64 

0 

63 

63 

46 

4t07 

80 

80 

68 

2105 

50 

60 

80 

0 

60 

58 

64 

4t07 

82 

90 

32 

2104 

70 
68 

80 
0 

74 

63 
50 

2t05 

70 

64 

41 

4t06 

72 

70 

46 

3 

80 
100 

28 
:; 

Koehia 

Common Iambsqsuarters 

Volu:nteer wheat 

4 

0 

5 

6 

9 

7 

7 

9 

6 

7 

6 

6 

'X-mark indicates the applicatioo date ofthe various herilicide application timings. 


"'Efu&d!lnp&pmp is a 1: 1: 1 o:mm~cial formulatioo ofdhofumesate, de&medipham and pberun.edipham. 
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None of the herbicide treatments injured sugar beet Efs&dmp&pmp controlled common lambsquarters 93 and 
98%, kochia 44 and 280/0, and volunteer wheat 74 and 35% 7 and 21 DAT, AU treatments 
controlled common lambsquarters, and volunteer wheat 100010 ofapplication All 
herbicide-treatments more than the check. Yields from ranged from 23 to 29 toni A 
and did not differ from each other. Yield from treated with averaged 17 which \vas 
Signifi.caIltly less than treated with at the two-leaf again 20 d later, but did not differ from 
other glyphosate-treated plots. 

TabJe 2. Crop injury, weed oontrol, and sugarbeet root yield in glyphosate-resiS'lant sugarbeet. 

Ib/A 0/0 ton/A 
Check 11 
Efs&dmp&pmp + 0.25 + cotyledon 0 0 93 9& 44 2& 74 35 17 

triflusulfuron 0.0156 
+ 0.25+ 7 d later 

0.0156 

efs&dmp&pmp + 0.25+ 7 d later 

triflusulfuron 0.0156 


Glyphosate 0.75 2 leaf 0 0 100 100 100 100 99 100 26 
0.75 10 d later 
0.75 10diater 
0.75 2 leaf 0 0 100 100 100 100 100 100 29 
0.75 20 d later 
0.75 2 leaf 0 0 100 100 100 100 100 100 27 
0.75 30 d later 
0.75 4 leaf 0 0 100 100 100 100 100 100 26 

glyphosate 0.75 lOdlater 
glyphosate 0.75 10 d later 

Glyphosate 	 0.75 4 leaf 0 0 100 100 100 100 100 100 26 
glyphosate 0.75 20 d later 

0.75 4 leaf 0 0 100 100 100 100 100 100 26 
0.75 30 d later 
0.75 6 leaf 0 0 100 100 100 100 100 100 23 

glyphosate 0.75 20 d later 
Glyphosate 0.75 6 leaf 0 0 100 100 100 100 100 100 24 

0.75 30 d later 

evaluated were common lambsquarters kocllia (KCHSC) and volUllteer wheat (fRZAS). 
is a 1: 1:1 commercial formulation desmedipham and phenmedipham 
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Comparison of glufosinate rates for grass and broadleaf weed control in sugar beet. Michael J. Wille and Don W. 
Morishita (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 83303-1827). A study 
was established at the University of idaho Research and Extension Center near Kimberly to evaluate weed control in 
glufosinate-resistant sugar beet with glufosinate applied at different rates, and combined with broadleaf and grass 
herbicides at two different application timings. The experimental design was a randomized complete block with 
four replications. Individual plots were four rows by 30 ft. Soil type was a Portneuf silt loam (9% sand, 54% silt, 
37% clay, pH 7.9, 1.5% organic matter, 18-meq/1OO g soil CEC). Sugar beet ('8757 LL') was seeded in rows 22
inches apart April 15, 1999, and thinned to a density of 47,520 sred/A on May 28. Kochia, common Jambsquarters, 
and volunteer wheat were the major weed species present At the early timing (I-inch weeds), glufosinate was 
applied two or three times at 0.268, 0.312 or 0.357 IbIA, whenever weeds were I-inch talL In treatments receiving 
only two glufosinate applications, ethofumesate was applied either preemergence to the crop or with the second 
glufosinate application. At the late timing (2-inch weeds), glufosinate at 0.268 lb/ A was applied alone whenever 
weeds were 2-inches tall. Clethodim was applied at 0.094 or 0.125 lbI A alone or combined with glufosinate at 0.268 
Ib/ A when weeds were again two inches talL Two sequential applications of ethofumesate & desmedipham & 
pherunedipham (efs&dmp&pmp) applied alone followed by efs&dmp&pmp + sethoxydim were applied as a 
standard herbicide treatment to sugar beet cotyledon stage, and at two 7-d intervals thereafter. All herbicide 
treatments were broadcast-applied with a COrpressurized bicycle-wheel sprayer calibrated to deliver 10 gpa using 
11001 flat-fan nozzles, except efs&dmp&pmp alone or with sethoxydim which was applied in a lO-inch band 
calibrated to deliver 20 gpa using 8001 even-band nozzles. Additional application information and weed species 
densities are given in Table 1. Crop injury and weed control were evaluated 7 and 28 days after the last herbicide 
application (DA T) on Jooe 22 and July 12. Sugar beet was harvested from the middle two rows of each plot 
September 23. 

TabLe 1 . Application information and weed species dmsities. 

Standard treatment I-inch weeds 2-inch weeds 

Application date 5/11 5117 5127 5/06 5120 6/03 6/14 6/03 6/ 14 

Applicatioo timing Cotyledon +7d +7d PRE linch linch linch 2 inch 2 inch 

Air tmJperature (F) 65 63 75 69 68 60 72 60 72 

Soil tempeJ:atUre (F) 70 63 60 62 68 60 80 60 80 

Relative humidity (%) 40 46 34 36 56· 60 64 60 64 

Wind velocity (mph) 3t06 4to7 2t04 2 0106 3t06 0 3t06 0 

Weed Species (p\antslff) 

Kochia (KCHSC) 6 7 2 0 6 1 <1 9 3 

Commoo lamlJsqsuart= (CHEAL) 7 9 I 0 9 1 0 14 0 

VolUllleer wheat (TRZAS) 4 3 0 0 6 0 0 8 0 

No herbicide treatment injmed the crop (fable 2). Efs&dmp&pmp controlled kochia 69 to 71% on both evaluation 
dates. One-inch kochia was controlled better than %% at both evaluation dates by three applications of glufosinate 
alone at any rate. Two glufosinate applications at 0.3571b/A either preceded by ethofwnesate applied 
preemergence, or tank-mixed with glufosinate at the second application controlled kochia 95 to 100% on both 
evaluation dates. Two-inch kochia was controlled 13 to 27010 7 OAT and 27 to 30% 28 OAT by a single glufosinate 
application ofO.268lblA followed by clethodim. alone at 0.094 or 0.1251blA, respectively. Two applications of 
glufosinate combined with 0.094 or 0.125 lbl A clethodim. at the second application controlled kochia 78 to 81% 7 
OAT and 75 to 90% 28 OAT, respectively. Common lambsquarters was controlled 94% or greater at both 
evaluation dates with efs&dmp&pmp. One-inch common Jambsquarters was controlled 100% on both evaluation 
dates by three glufosinate applications regardless of rate. Ethofumesate applied preemergence followed by 0.357 
IbiA glufosinate, or glufosinate alone followed by 0.3571blA glufosinate plus ethofumesate at the second 
application controlled common lambsquarters 94 to 100% at both evaluation dates. Two-inch common 
lambsquarters was controlled 25 and 57010 7 OAT and 20 to 35% 28 OAT by a single 0.2681b! A glufosinate 
application followed by clethodim alone at 0.094 or 0.125 IbI A, respectively. One application of glufosinate alone 
plus a second application of glufosinate tank-mixed with clethodim at the above rates controlled two-inch common 
lambsquarters 70 and 86% 7 OAT and 53 and 91% 28 OAT, respectively. 
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Efs&dmp&pmp controlled volunteer wheat 89% or more at both evaluation dates. Three glufosinate applications at 
any rate controlled I-inch volunteer wheat 100% on both evaluation dates. Ethofumesate applied preemergence 
foHowed by two 0.357 Ib/A glufosinate applications, or 0.357 Ib/A alone and combined with 
ethofumesate at the second application controlled I-inch volunteer wheat 95 to 100%. A 0.2681b/A 
glufosinate application followed by clethodim alone at 0.094 and 0.125 Ib/A controlled volunteer wheat 47 and 82% 
7 DA T and 66 and 96% 28 Glufosinate applied alone followed by a glufosinate + clethodim at 
the rates controlled volunteer wheat 70% 7 DAT and 100% 28 DA T. 

Glufosinate at all three rates applied three times had equal from 25 to 27 toni A compared to the 
untreated check which yielded 7 toniA. Ethofumesate applied preemergence in combination with glufosinate had 
yields of 25 and 23 toniA, respectively. All other treatments did not yield any better than the check. 
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Table 2. Crop injury, weed control and sugarbeet root. yield response to glufosinate rate and tank-mix combinations. 

Cbeck 
Ih/A % toniA 

7 
Glufosinate + 0.268+ !nweeds 0 0 100 100 100 100 100 100 25 

AMS 3.0 
glufosinate + 0.268 + !nweeds 
AMS 3.0 
glufosinate + 0.268 + I" weeds 
AMS 3.0 

Glufosinate + 0.312 l"weeds 0 0 100 100 100 96 100 100 27 
AMS 3.0 
glufosinate + 0.312 + !"weeds 
AMS 3.0 
glllfosinate + 0.312 + !"weeds 
AMS 3.0 

Glufosinate + 0.357 + !"weeds 0 0 100 100 100 100 100 100 26 
AMS 3.0 
glufosinate+ 0.357 + l"weeds 
AMS 3.0 
Glufosinate + 0.357 + !"weeds 
AMS 3.0 

0.33 cotyledon 0 0 99 94 71 69 95 89 14 
033 7 d later 

+ 0.33 + 7 d later 
0.30 

ahofumesate LO PRE 0 0 100 100 100 100 99 99 25 
0357+ 1" weeds 
3.0 
0.357 + I" weeds 
3.0 

Glufosinate + 0.357 + !"weeds 0 0 95 94 95 95 95 96 23 
AMS 3.0 

+ 0.357+ !"weeds 
+ 1.0 + 

AMS 3.0 
Glufosinate + 0.268+ 2" weeds 0 0 25 20 13 28 47 66 5 

AMS 3.0 
Cletbodim+ 
COC 

Gtufosinate+ 

0.0.94+ 
LOqtlA 
0.268 + 

2" grass 

2" weeds 0 0 57 35 27 30 82 96 4 
AMS 3.0 
Cletbodim+ 
COC 

0.125 + 
l.0 qtlA 

2" grass 

Glufosinate + 0.268+ 2" weeds 0 0 70 53 78 90 70 100 13 
AMS 3.0 

clelhodim + 
0.268+ 
0.094 + 

2" grass 

AMS+ 3.0+ 
COC 1.0 qtlA 

Glufosinate 0.268 + 2" weeds 0 0 86 91 81 75 70 100 10 
AMS 3.0 
glllfosinate + 
clelhodim 

0.268 + 
0.125 + 

2" grass 

AMS 3.0+ 
COC LO 

"Weed species evaluated were common lambsquarters kocllia (KCHSC) and volunteer wheat (TRZAS). 

is a I:1: 1 commercial formulation desmedipham and phenmedipham; COC crop oil concentrate, AMS 
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setom"VGlm. All herbicide treatments were 

Tank-mix combinations ofS-dirnethenarnid with registered sugar beet herbicides. Michael J. Wille and Don W. 
Morishita. (Twin Falls Research and Extension Center, ofIdaho, Twin ID 83303-1 A study 
was established at the University of Idaho Research and Extension Center near Kimberly to evaluate combinations 
ofS-dirnethenarnid with desmedipham & phenrnedipham (dmp&prnp) and triflusulfuron. The experimental 
was a randomized complete block with four Individual plots were four rows by 30 ft. Soil type was a 
Pormeuf silt loam (9% 54% 37% 1.5% matter, 18-meq/l00 g soil CEC). Sugar beet 
('WS was seeded in rows 22-inches ata rate of47,520 seeds/A on April 15, 1999. Kochiaand 
common larnbsquarters were the major weed present. All plots were treated with 0.25 lbl A dmp&pmp at the 

dll1lletlH!nru:rud., 0.64 Ib/A 
cotyledon Seven days plots were treated with 0.25 Ib/A alone, 1.17 Ibl A 

0.251b/A + 0.64 Ib/A 0.251b/A dmp&pmp 
+ 0.0156 Ib/A triflusulfuron + 0.641b/A or 0.251b/A + 0.01561b/A triflusulfuron. 

also received a third application of 0.25 Ib/A or O.64lb/A S-dirnethenarnid + 0.19 Ib/A 
in a lO-inch band with a bicycle-wheel sprayer 

8001 even-band nozzles calibrated to deliver 20 gpa. Additional application information and weed 
densities are given in Table 1. Crop and weed control were evaluated 7 and 28 days after the last 
herbicide (DAT) on June 10 and June 25. All were hand-weeded and timed on L beet 
was harvested from the middle two rows of each plot 25. 

Table 1, information and weed densities. 

Application date May 6 May 16 May 24 

Application timing (BEA VU) cotyledon d + 14 d 

Air temperature (F) 60 76 75 
Soil temperature (F) 70 68 60 

Relative humidity (%) 34 46 34 

Wind velocity (mph) 6 5 4 

Weed species (plantsltr) 

Koehi.. 29 38 5 
Common lambsqsuarters 6 9 9 

beet was not injured by any herbicide treatment. Kochia control ranged from 59 to 95% 7 DAT and 52 to 
87% 28 DAT and did not differ among herbicide treatments. All herbicide treatments controlled common 
larnbsquarters better than 97% 7 DAT one application of dmp&pmp followed by either dirnethenarnid or S
dirnethenarnid which controlled common lambsquarters less than 52%. Herbicide treatments controlled cornmon 
larnbsquarters 31 to 77% 28 DAT. beet yield from 16 to 20 toni A for all herbicide treatments 
compared to 1 tOniA for the check Yields from all herbicide-treated were greater than the check but did not 
differ from each other. 
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Table 2. of S-{\imeilienamid on 

Treatment" Rate 

Check 
Ib/A % tonlA 

1 
0.25 
1.17 

cotyledon 
7 d later 

0 0 59 53 51 63 16 

Dmp&pmp 
S-{\imeilienamid 

+ 

0.25 
0.64 
0.25 
0.25+ 

cotyledon 
7 d later 
cotyledon 
7d later 

0 

0 

0 

0 

66 

89 

60 

83 

50 

100 

31 

60 

17 

20 

0.64 
Dmp&pmp 

dmp&pmp 
dmp&pmp 

Dmp&pmp 
dmp&pmp 
triflusulfuron + 

0.25 
0.25 
0.25 
0.25 
0.25+ 
0.0156 + 

cotyledon 
7 d later 
7 d later 
cotyledon 
7 d later 

0 

0 

0 

0 

90 

95 

83 

88 

97 

100 

69 

78 

20 

20 

S-{\imetiJenamid 0.64 
0.25 
0.25+ 

cotyledon 
7d later 

0 0 95 80 98 74 20 

Dmp&pmp 
dmp&pmp 
S-{\imeilienamid + 
setiJoxydim + 
COC 

0.0156 
0.25 
0.25 
0.64+ 
0.19+ 
J.O%v/v 

cotyledon 
7dlater 
7 d later 

0 0 95 83 100 65 18 

NS 26 8 

'Weed specH:!S evaluated were kochia (KCHSC) and common 
is a 1: 1 commercial formulation of desmedipham and 

155 




treatments were preplant incorporated 
flumioxazin, and sulfentrazone were applied PRE. 

Kent McKay, and Gary Willoughby. (NDSU, North Central Research 
We evaluated several registered and experimental herbicides for weed 

was seeded May 20 into 30-inch rows at 20,000 seeds/A. Herbicide 
19) orpreemergence (May Only Ult;LUJl<1....l1llJ'l. 

Individual were 10 x 30 ft arranged in a RCBD with three 
replications. PPI and PRE treatments were with a pressurized bicycle sprayer delivering 20 gpa at 30 
psi XR80015 flat fan nozzles. The crop was not harvested due to hail and wind Ua.ull<1F;<;;. 

Flumioxazin caused initial crop and slight stand reduction. 

with the sunflower in the other treatments. Flumioxazin provided control 

lambs quarters, and pigweed; but was weak on wild buckwheat and foxtails. Sulfentrazone and flumioxazin were 

active on the same weeds, but control with flumioxazin was generally equal to or slightly than sulfentrazone. 

Based on this and other it appears that a grass herbicide will be needed in combination with 

flumioxazin or sulfentrazone. 


Table. Weed control in sunflower. 

mid-season the crop appeared to catch up 

June I 
Treatment Rate Must' KCHSC POLCO CHEAL AMARE SET' 

Ib/A Control (%) 
Pendimethalin 1.5 25 93 80 98 93 92 
T rifiuralin 1.0 17 97 68 100 92 93 
EthalfJuralin 1.125 30 100 82 100 93 100 
EthalfJuralin+ 0.56 + 42 92 73 98 93 93 

EPTC 1.3 
Metolachlor 1.9 90 27 0 73 78 96 
Flumioxazin 0.094 99 97 82 97 100 75 
Sulfentrazone 0.125 90 97 27 77 63 43 
Sulfentrazone 0.188 90 97 57 92 77 50 
Sulfentrazone 0.25 94 98 57 95 88 57 
Untreated 0 0 0 0 0 0 
L 
CV 17 6 
, Must=Mustard species field pennycress and shepherdspurse 

SET=Green and yellow foxtail 

Must' KCHSC SET' 
Control (%) 

20 80 47 93 89 94 
17 87 47 96 91 96 
18 95 70 98 92 97 
27 83 53 96 92 97 

86 17 0 70 70 88 
96 91 53 90 93 40 
87 82 30 67 63 30 
87 88 33 73 70 35 
92 92 37 75 77 33 
0 0 0 0 0 0 
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fu!!;~~~f2!.:l~~~~L!!Q:::!ill~!!lm~ Curtis R Thompson and Alan J. (Southwest 
Research Extension Center, Kansas State Garden KS 67846). The of this eJq:!en:Dleltlt 

was to evaluate sulfentrazone for broadleaf and grass weed control in sunflowers planted no-till into soybean 
stubble. The was conducted at the Southwest Research Extension Center - Tdbune Unit near Tnbone, 
KS. on a Richfield siltloam soil with 1.4% organic matter and pH of 7.9. Early pre-plant (EPP) and postplant 
preemergence (PRE) treatments were applied to the soil surface on May 7 and May 1999, All 
treatments were with a backpack sprayer delivering 20 gpa at 30 <Pioneer 64MO l' sunflower was 
v.....~....... at 20,000 seedsla on 20. The units were 10 by 35 feet and the experimental was 
a rando:mized complete block A 5 by 32 foot area ofeach was harvested for seed on September 23. Due 
to a soil gradient across the experiment, an analysis ofcovariance was conducted Visual evaluations ofweed 
control and sunflower were made on June 15 and August 11. 

All treatments containing 1). Sunflowers more with 
postplant preemergence treatments than early however, the increased from the J)O!;tpIant 
preemergence treatments did not reduce sunflower yield when compared to from the early preplant 
treatments. Sunflower yields were reduced with su1fentrazone applied at 0.25 lbla or at O.2lb1a tank mixed with 
pelldiInetlballD at 1.0 lbIa. Injmy reductions from sulfentrazone was greater 1999 than has been 
nreVlO1lSIVOOseIved (data note shown). It is that the high and high > 5000 ppm, 
of the soil, increases the risk ofsWfentrazone to sunflower. 

Sunflower stand was not reduced by any hexbicide treatment (fable 2). Sulfentrazone alone applied at 0.188 Ibfa 
or more or all rates when tank mixed with tended to :reduce sunflower test to the 
untreated sunflowers. 

Sulfentrazone at all rates applied alone or tank mixed with pendimethalin controlled kochia, Russian thistle, and 
Dl!!:Wel;!d species, redroot and tumble pigweed, 94% or more (fables 3 and 4). Sulfentrazone had good activity on 
pmlCtl:!re\me however, control was more variable than with the other broadleaf weeds evaluated Pendimethalin 
E;"'JJ:"''''Jl1J' gave inadequate control of broadleaf weeds of rate or A low infestation of 
large was controlled with sWfentrazone at all rates and combinations (fable 

Table 1. Tnbune,KS 1999. 

Ini!!!:y 8-11-99 

Ireatment1 Rate EEE: £BE' MP.:m EEE:: fRE' Mean E.EE: PRE' Me:m 

(JbIa) (IbIa) (%) 

Untreated 1391 1592 1491 

SuifClll:l:llZOne 0.125 1247 1405 1326 23 23 23 13 1 7 

Suifmtrazone 0.15 IlOO 1054 1078 14 28 21 6 5 5 

SulfClll:l:llZOne 0.188 1115 1030 1072 33 43 38 13 13 13 

SulfClll:l:llZOne 0.2 1050 1106 1078 35 40 38 9 12 10 

Sum+peod 0.125+1.0 Il24 826 'T75 30 24 27 4 12 8 

Sum+peod 0.15+1.0 1165 1058 1112 33 52 42 14 14 14 

Sum+peod 0.188+1.0 843 1025 934 33 44 38 10 22 16 

Sum +pl:1ld 0.2+1.0 749 855 802 40 54 47 8 25 17 

SulfClll:l:llZOne 0.25 940 682 811 49 57 53 21 36 28 

PmdimEthalin LO 1041 1196 1118 0 6 3 0 

Pell'timethlilin 1.5 1182 1576 1379 1 0 0 1 0 0 

Mean 1079 1117 26 34 9 13 

LSD (0.05) Timing NS 7 NS 

Herilicide 436 16 13 

Ti:ming X Herb1I:1id!;: NS NS NS 

1 Sum = suifeDlrllZone peod = pendimethalin 
2 applicatian timing EPP early pre-plam 
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Table 2. Sunflower response to su1ffll1raZoo.e and pmdimethaliD, Tn1:June, KS 1999. 

- (lbIa) ---(lbJbu)-- ----(%)---- -(11000 plamsla)-

Sulffll1raZoo.e 0.125 25.8 25.4 2S.6 7.9 5.7 6.8 12.9 18.0 15.4 

Sulffll1raZoo.e O.IS 25.0 2S5 25.2 6.5 7.2 6.8 19.0 15.7 17.4 

Sulffll1raZoo.e 0.188 233 24.2 23.8 9.0 7.6 83 17.6 15.9 16.7 

Sulfen1rnzone 0.2 233 24.2 23.7 7.1 8.6 7.9 16.2 16.3 16.3 

Sum+pmd 0.125+1.0 243 235 23.9 7.2 5.2 6.2 17.4 17.4 17.4 

Suen+pmd 0.15+1.0 2S.7 24.2 24.9 6.5 9.0 7.7 185 15.9 17.1 

Sum + pend 0.188+1.0 243 245 24.4 8.1 6.6 7.4 16.4 15.8 16.1 

Suen + pmd 0.2+1.0 24.9 233 24.1 7.4 85 8.0 17.2 16.1 16.6 

Sulf=trazone 0.25 24.2 24.8 245 8.8 7.7 8.2 16.1 14.8 15.4 

Pendimet:halin LO 2S.9 26.7 26.3 6.7 7.4 7.1 175 17.8 17.7 

Pmdimethalin 15 2S.7 25.6 25.7 5.6 7.1 63 15.8 19.0 17.4 

24.9 24.8 73 7.4 16.9 16.7 

LSD (0.05) Tmting NS NS NS 

Herbicide I.S NS NS 

Timing x Herbicide NS NS NS 

I Sum = sulfli'Jlltrazone pmd = pendimethalin 

Z application timing EPP = earlypr&1)1ant PRE = post plant ~ce 

Table 3. Kodria and Russian thistleOOlltroi in oo-till sunflower, Tn1:June, KS 1999. 

- (lbIa)

0.125 

---------------------(%)------------------------
Sulfentr.lzone 100 100 100 98 98 98 100 100 100 100 100 100 

Sulffll1raZoo.e O.IS 100 100 100 99 98 98 100 100 100 100 100 100 

Sulfen1rnzone 0.188 100 98 99 95 100 98 100 97 99 95 99 97 

Sulfa:at:razooe 0.2 100 100 100 99 100 99 100 99 100 100 100 100 

Suen+pmd 0.125+1.0 100 100 100 98 100 99 100 100 100 100 100 100 

Suen+pmd 0.15+1.0 96 97 97 100 100 100 93 95 94 98 99 98 

Sum+pmd 0.188+1.0 100 100 100 99 99 99 100 100 100 100 100 100 

Suen+pmd 0.2+1.0 96 100 98 100 100 100 92 100 96 97 100 99 

Sulfa:at:razooe 0.25 98 97 97 100 100 100 96 94 95 99 98 99 

PentiilndhaJin 1.0 56 65 61 50 85 67 39 52 45 30 58 44 

1.5 61 70 66 57 89 73 42 52 48 28 61 44 

Mean 92 93 90 97 87 90 86 92 

LSD (0.05) Timing NS NS NS NS 

Herbicide 10 14 16 9 

Tjminf x Herbicide NS NS NS NS 

1 Sum = sulffll1raZoo.e 

• application timing PRE""postplan1~ 
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Table 4. Pigweed and puncbl:reYine control in no-till sunflower, Tribune, KS 1999. 

-(lbIa)

0.125 

------------------------------(%)------------------------------
Sulfentrazooe 100 100 100 99 100 99 95 93 94 80 97 89 

S~e 0.15 100 100 100 100 99 99 89 88 88 82 69 76 

Sulfe:rtrazooe 0.188 100 100 100 100 100 100 100 90 95 90 84 8:7 

Sulfentrazooe 0.2 100 100 100 100 100 100 98 97 97 88 84 86 

Suen + pend 0.125+1.0 100 100 100 100 100 100 100 75 'iJ7 92 62 77 

Suen+pend 0.15+1.0 98 97 97 100 100 100 96 100 98 93 100 97 

Suen + pend 0.188+1.0 99 100 100 100 100 100 99 98 98 100 91 90 

Sum + pend 0.2+1.0 98 99 98 100 100 100 90 100 96 % 100 98 

Suifentrazone 0.25 97 98 97 100 100 100 100 100 100 94 94 94 

Pendimethalin 1.0 71 81 76 74 85 79 13 46 29 44 46 45 

Pendimethalin 1.5 77 92 85 84 93 88 62 84 73 73 73 73 

.Mean 95 97 % 98 85 88 85 81 

LSD (0.05) Timing NS NS NS NS 

HeJbicide 8 7 15 19 

I Sueo = sulfentrazone pmd = pendimethalin 

Z application timing EPP = early pre-plant PRE = post plm£ pre-emecge.!lce 

3 R~ pigweed and turoblepigweed 

Table 5. Large aabgrass control in no-till sunflower, Tn1m.oe, KS 1999. 

SuifenlraZooe 

-(lbIa)

0.125 

----------------------(%)----------------------
100 99 100 92 97 95 

SuifenlraZooe 0.15 100 100 100 97 82 90 

Sulfentrazone 0.188 100 100 100 94 100 97 

Sulfentrazone 0.2 100 100 100 98 100 99 

Suen+pend 0.125+1.0 100 100 100 100 100 100 

Sum + pend 0.15+1.0 98 98 98 100 100 100 

Suen+pend 0.188+1.0 100 100 100 100 100 100 

Sum + pend 0.2+1.0 99 99 99 100 100 100 

Sulfentrazone 0.25 98 99 98 96 100 98 

Pmdi!m.thalin 1.0 77 93 85 95 100 97 

Pendimethalin 1.5 92 96 94 100 99 99 

97 99 98 98 

LSD (0.05) Timing NS NS 

Heri>icide 7 NS 

Timing xHeJbicide NS NS 

1 Suen = sulientrazone 

Z application timing PRE = post plant pre-emer:gence 
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R Thompson and 
Alan 1. Schlegel. (Southwest Research Extension Kansas State University, Garden City, KS 67846). The 
objective of this experiment was to evaluate broadleaf and grass weed control in sunflowers planted no-till into pea 
and bean stubble. The was conducted at the Southwest Research Extension Center - Tribune Unit near 

KS. on a Richfield silt loam soil with 1.4% matter and pH of 7.9. (EPP)and 
~;tplantpreemergence treatments were to the soil surface on May 7 and 20,1999, 
respectively. Soil applied treatments were applied with a backpack sprayer delivering 20 gpa at 30 psi <Pioneer 
64MOl' sunflower was planted at 20,000 seedsla on May 20. Postemergence treatments were applied to 4 to 5-leaf 
sunflower and 0.5 to 1 inch crabgrass on June 1999. Postemergence treatments were applied with a 
backpack sprayer 10 gpa at 40 psi. The nnits were 10 35 feet and the eXj:wme:!lial 

was a randomized complete block. A 5 by 32 foot area of each plot was seed yield on 
September 23. Due to a soil across the an analysis of covariance was conducted. Visual 
evaluations of weed control and sunflower injmy were made on June 15 and 11. 

Flumioxazin when reduced sunflower stand by 6000 to 11000 to the 
untreated checks This stand reduction wonld be in a commercial field The 54 to 72% 
injury ratings from flumioxazin reflect the loss in sunflower plant stand. Flumioxazin applied preemergence after 
planting did not reduce sunflower stand and the ratings were mnch lower. Snlfentrazone apJ"ul;;u 

preemergence after or tank mixed with S-metolachlor and applied preplant or preemergence injnred 
sunflower 19 to 26% at the June evaluation. Little or no injury was observed in August Sunflower were 
quite variable and no significant yield differences were observed among the treatments despite the sigIlific:ant 
differences in plant stand and sunflower injury. 

Pendimethalin preplant did not control redroot and tumble pIgweed., 
Flunrioxazin preplant had 14 to 31% lower weed control 

the June rating primarily because ofthe severe thinning of the sunflower stand. All other treatments, the 
postemergence grass gave acceptable and large control. Kochia was controlled by 
all treatments early or the grass herbicides postemergence. Punctnrcvine 
was the most difficnlt broadleafweed to control. Snlfentrazone and flumioxazin applied postplant preemergence 
controlled punctnrevine 86% or more, while S-metolachlor, pendimethalin, or flumioxazin applied early preplant 
had inadequate on puncturevine. 
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(lb/a) (lbfa) (%) (lbfbu) (\1000) --(%)-

Untreated 0 1208 6.3 26.2 14.8 
S-metoladilor 1.27 EPP 1727 6.9 25.5 12.6 5 4 

S-metoladilor 1.59 EPP 1310 6.8 26.0 11.3 0 
S-md:o + sum 1.27.;.{).125 EPP 1610 5.7 26.0 12.4 19 3 
Sulfmtrazme 0.125 EPF 1311 5.4 25.4 14.0 3 0 
FlumiolQlZin 0.078 EPP 1334 8.5 24.9 5.2 59 54 
Flumioxazin + 0.078+ EPP+ 
cldhodim + COC + AMS 0.109 + 2 pt +2.5 Ib POST 1117 8.9 23.8 3.9 69 72 

poodimethalin 1.5 EPP 1448 7.4 26.2 12.8 0 0 
S-metoladilor 1.27 PRE 1862 6.3 26.6 14.6 3 0 
S-mel.olacl!J.or 1.59 PRE 1820 7.8 26.3 12.4 8 0 
S-md:o + sum 1.27+0.125 PRE 1579 7.8 24.4 13.3 26 I 
Sulfmtrazme 0.125 PRE 1832 6.6 25.6 12.9 24 0 
FlumiolQlZin 0.078 PRE 1225 9.4 26.0 12.0 7 0 
FlumiolQlZin + 0.078+ PRE + 
cletbodim + COC + AMS 0.109 + 2 pt + 2.5 Ib POST 2068 6.9 26.4 12.1 10 0 

Pendimdhalin 1.5 PRE 1419 8.1 25.3 11.5 7 0 
Cletbodim + COC + AMS 0.109 +2 pt + 2.5 Ib POST 1514 6.5 25.2 12.7 0 
Setbo>;;ydim + COC + AMS 0.188 + 2pt +2.5 Ib POST 1476 9.3 26.2 12.1 0 

Untreated 912 5.0 24.7 11.6 

I~':!12 (2 Q~l NS ::12 ~S 3:! ]1 S 

I S-md:o = S-metolachlor Sum = sulftm:razooe COC = crop oil concentrate AMS = ammonium sulfute 
Z EPP early preplant PRE=~plant~ce POST=~ce 

Table 2. Weed 00IIk01 in no-tiIl stmflowllf, Tribune, KS 1999. 

Kod:!ia 

(Ib/a) (% C«Itrol) 

S-md:olacl!J.or 1.27 EPP 100 97 98 53 100 100 
S-metolacl!J.or 1.59 EPP 100 96 95 60 99 98 
S-meto + sum 1.27.;.{).125 EPP 100 100 100 91 100 100 

Sulfmtrazme 0.125 EPF 99 100 100 79 89 89 
Flumioxazin 0.078 EPP 93 79 97 56 95 63 
Flumioxazin + 0.078+ EPP+ 
cletbodim + COC + AMS 0.109 + 2 pt + 2.5 Ib POST 100 79 96 42 96 96 

Peniiiml:'.tbalin 1.5 EPF 9 8 10 0 31 20 
S-metoIacl!J.or 1.27 PRE 76 99 93 50 76 99 

S-metolacl!J.or 1.59 PRE 100 100 95 45 100 98 

S-meto + Sllii:ll 1.27 + 0.125 PRE 100 100 100 85 99 97 

Sulftm:razooe 0.125 PRE 99 100 100 92 98 Tl 

Flumioxazin 0.078 PRE 94 98 99 93 88 90 

Flumioxazin + 0.078 + PRE + 
cletbodim + COC + AMS 0.109 + 2 pt + 2.51b POST 94 97 99 86 95 96 

Pii:Ildimdhalin 1.5 PRE 95 88 96 69 97 98 

Cletbodim + COC + AMS 0.109 +2 pt + 2.5 Ib POST 0 0 0 99 

Setbo>;;ydim + COC + AMS 0.188 + 2 pt + 2.51b POST 0 0 0 98 

Pund.Urmne 

, S-meto = S-metolachl<J!: Suen=suIf~ COC = crop oil concentrate AMS = ammonium sulfate 
2 EPP= earlypreplant PRE = ~ plant pre-emagence POST = posteme:rgmce 
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Weed control and crop response to herbicides in timothy. Joseph P. Yenish and Pete Schneider. (Washington State 
University, Pulhnan, WA 99164-6420) Timothy hay is a valuable export commodity for the state ofWasmngton. 
In order to be of high-value export grade, timothy hay must be free of weeds including ryegrass and other forage 
grass species. Herbicides labeled for use in grass hay are legal for use on timothy. However, few of these products 
provide selective grass weed control. The purpose of this research was to evaluate herbicides for control of rye grass 
spp. and injury to timothy. 

Field experiments were established in the fall of 1998 in Kittitas County, WA to determine grass weed control and 
crop safety of herbicides in timothy. Two sites were established, one with an existing infestation of perennial and 
annual ryegrass, and the other with a known history of downy brome infestation. A weed infestation did not 
development at the site selected for downy brome, so only herbicide injury infonnation from that location was 
collected (Table 1). Herbicides were applied 1) early fall to actively growing timothy and established perennial 
ryegrass, but pre emergence to Italian ryegrass, 2) late fall to semi-dormant timothy and actively growing ryegrass, 
and 3) in the spring to actively growing timothy and ryegrass. Applications ofnicosulfuron, diclofop, and paraquat 
injured timothy, excessively. Paraquat was applied to semi-dormant timothy with the idea that actively growing 
weeds would be killed and the timothy protected by dormancy. Primisulfuron provided the greatest control of 
ryegrass without excessive timothy injury (Table 2). 

Table 1. Timothy response to fall and spring herbicide applications - site I. 

Timothv injury 

Treatment Rate App!. Timing 4/15/99 5n!99 5/29/99 

Ib/A % 

Dimethenamid 0.5 Early Fall 0 I 

Flufenacet + metribuzin 0.32 +0.08 Early Fall 3 0 4 

Flufenacet + metribU2in + triasulfuron 0.22 + 0.05 + 0.016 Early Fall 0 0 I 

Flufenacet + metribuzin 0.22 + 0.14 Early Fall 0 0 0 

Pendimethalin 0.5 Early Fall 0 0 0 

Nicosulfuron' 0031 Late Fall 75 45 38 

Primisulfuron' 0.031 Late Fall 0 0 0 

Paraquat' 0.5 Late Fall 94 90 87 

Paraquat + pendimethalin' 0.5 + 0.75 Late Fall 95 94 92 

Tralkoxydimb 0.18 Spring NA 0 0 

Diclofop 0.75 Spring NA 4 24 

LSD (p=0.05) 4 3 II 
'Applied with nonionic surfactant.at 0.25% v/v. 
bApplied with Supercharge surfactant at 0.5% v/v. 

Table 2. Timothy and Lolium spp. response to fall and spring herbicide applications - site 2. 

Timothy injury Ryegrass control App\. 

Treatment Rate Timing 4/ 15/99 5/7/99 619/99 6/9/99 7/7/99 


% 

Flufenacet + metribuzin 0.22 + 0.05 Early Fall I 0 44 25 

Flufenacet + metribU2in 0.32+ 0.08 Early Fall 0 6 0 41 26 

Flufenacet + metribuzin + triasulfuron 0.22 + 0.05 + 0.016 Early Fall 2 0 31 34 

Flufenacet + metribU2in 0.22+0.14 Early Fall 0 I 0 33 21 

Metribuzin + metsulfuron 0.15 + 0.01 Early Fall 0 0 0 59 44 

MetribU2in 0.15 Early Fall I 0 4 38 17 

Nicosulfuron' 0.Q31 Late Fall 68 59 76 63 34 

Primisulfuron' 0.031 Late Fall 2 4 75 82 

Paraquat' 0.5 Late Fall 90 92 71 73 5 

Tralkoxydimb 0.18 Spring NA 3 0 59 35 

Diclofop 0.75 Spring NA 7 39 75 47 

LSD (p=O.05) 21 19 12 31 32 
'Applied with nonionic surfactant at 0.25% v/v. 
bApplied with Supercharge surfactant at 0.5% v/v. 
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1I10ll!!llDV (NDSU, North Central 
We evaluated for foxtail control compared to other 

products. Grandin hard red wheat was seeded May 20. Seedbed preparation was conventional with 6-inch 
row spacing and wheat seeded at 1 million pis/A. Individual plots were lO x 30 ft in a RCBD with three 
replications. All treatments were applied June 7 with XR8001 flat fan nozzles 10 gpa at 40 The crop 
was not harvested due to hail damage. 

Clodinafop alone excellent control but control was reduced 10-20% when combined with 
broadleafherbicides. caused moderate wheat soon after application, but appeared to recover 
as the season progressed. Soil moisture and relative humidity were high at the time of application. We received 
one-half inch of rain the day before application. 

AppJ ication date June 7 
Application POST 
Temperature 

Air 75 
Soil 70 

Relative humidity (%) 53 
Wheat stage 4 to 5-Jeaf 
Foxtail 1"tall I 60 per sq ft 
AMARE I" tall I 43 per sq ft 
POLCO I" tall I 1-2 per sq ft 
CHEAL 1-2"tall I 1-2persqft 

Untreated 0 0 0 0 0 0 0 0 0 0 

Clodinafop + 0.063 0 95 0 0 0 0 94 0 0 0 

Score 1% 

Clodinafop + 0.063 0 90 100 98 100 0 85 88 98 98 

Bromoxynil + MCPA + 0.50 

Score 1% 
Thif+ tribe + 0.014 0 83 100 100 100 0 70 94 100 98 

Clodinafop + 0.063 

MCPAester+ 0.38 

Score 1% 

Clodinafop + 0.063 0 94 97 97 100 0 87 87 92 95 

Prosulfuron + 0.009 

Score 1% 

Tralkoxydi!]l + 0.18 16 96 100 99 100 2 78 85 93 93 

Supercharge+ 0.5% 

AMS+ 1.8% 

Bromoxynil + MCPA 0.50 

Fenoxaprop + 0.042 95 100 97 100 0 79 90 98 98 

4 4 0 154 8 5 4 5 

b SET=green and yellow foxtail 
'Thif + trib = thifensulfuron + tribenuron 

+ MCPA 0.50 

as 
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!:mmQl~~~£Q!!!!Q~!t!!.~~:Qlll1m;~2TI.mru!!&§Y!t!mYh!~~1lli!~. 1Vfichael J. Wille and Don W. 
Morishita. Falls Research and Extension Center, University Falls, ID 83303-1827). A 
was established at the University ofIdaho Research center near Kimberly Idaho, to compare below-label rates of 
fl",rnv"...," in combination with thlfensulfuron, tribenuron, and thifensulfuron + tribenuron for broadleaf weed 
control in wheat. The was a rnndomized block with four rep,liCIDCtns. 
Individual plots were 8 by 25 wheat (,Whitebird')was planted on April 1999, in a Rad silt loam (26% 

64% silt, 10% 8.1, 1.6% organic matter, 16-meql100 g soil CEC). Common was the 
only weed Herbicides were with a C<h-pressurized bicycle-wheel 
sprayer calibrated to deliver 10 gpa at 40 psi on June 1, when wheat had 6-8 leaves 2-3 tillers. Common 
lambsquaIters was 2-6 inches tall with a density of 38 plantslft2. Enviromnental conditions were as follows: air 
temperatnre 71 F, soil temperature 62 F, relative humidity 54%, wind velocity 6 mph, and 100% cloud cover. Crop 
injury and weed control were visually evaluated 14 and 28 days after treatment on June 14 and June 29, respectively. 
Grain was harvested at maturity with a small-plot combine on September 9. 

Wheat \\'a5 not injured any herbicide treatment Fluroxypyr alone at any rate did not control common 
lambsquarters at either evaluation date. Fluroxypyr at either 0.75 or 1.0 ozJA tank-mixed with 0.25 oz./ A 
thlfensulfuron controlled common lambsquarters 50010 on June 14, and 63 to 73% on June 29. Fluroxypyr at either 
0.75 or 1.0 ozJA tank-mixed with eithertribenuron, tribenuron + thifensulfuron or 0375 oz.lA thlfensulfuron, 
controlled common lambsquarters 73 to 80% on June 14, and 83 to 93% on June 29. Tribenuron + thifensulfuron 
tank-mixed with bromoxy:nil + MCPA controlled common 93% on June 14, and 98% on June 29. 
Grain yield in herbicide-treated plots ranged from 88 to 105 buJA and did not differ from each other or from the 
control. Test from 40 to 561b1bu. 
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Table. Effed. of reduced fluroxyp)'T rates and sulfonylures herbicides 00 common lambsquaru::rs control. 

Check 0 0 0 0 88 
Fluroll."YP)'T + 0.75 + 0 0 0 0 79 
NlS O.25%v/v 

Flurox"YP)'T + 0.75+ 0 0 50 73 105 
thifensulfuron + 0.25+ 
NlS O.25%v/v 

+ 0.75 + 0 0 73 83 95 
0.375 + 


NlS 0.25%v!v 

+ 	 0.75 + 0 0 78 93 102 

&. tribmuron + 0.3+ 
NlS 0.25%v!v 

Fluroxyp)T + 0.75 + 0 0 80 91 98 
tribenuron + 0.187 + 
NlS 0.25%vtv 

FluroXYP)T + 	 1.0 + 0 0 0 0 75 
N1S 	 0.25%v!v 

1.0+ 0 0 50 63 88 
0.25+ 

NlS 0.25%v!v 
+ 	 1.0+ 0 0 73 85 104 

+ 0.375 + 
NlS 0.25%v!v 

1.0+' 0 0 78 93 105 
& tribenuron + 0.3 + 

NIS 0.25%v/v 
FlurOXYP)T + 1,0 + 0 0 80 90 89 
tribenuron + 0.187 + 
NlS 0.25%v/v 

ThifensulfurOil &. tribenuroo + 0.3+ 0 0 '93 98 99 
bromoX)1lil & MCPA + 8.0+ 
NlS O.25%v/v 

FlW-Oxyp)T + 2.0+ 0 0 0 0 105 
NlS 0.25%v/v 

'NIS =nooionic su.rtaa.a.nt, thifensulfuroo & tribenuron is a 2:1 commercial formu.latioo ofthifensulfuron and tribenurOll, and bromoX)1lil& 
MCPAisa 1:1 commercial formulation ofbromoxynil and MCPA 
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Common lambsguarters control in spring wheat with carfentrazone tank mixed with other broadleaf herbicides. Don 
W. Morishita and Michael J. Wille. (Twin Falls Research and Extension Center, University of Idaho, Twin Falls, ID 
83303-1827) A field experiment was conducted to compare combinations of broadleaf herbicides applied with 
carfentrazone for weed control in irrigated spring wheat ('Whitebird'). Wheat was planted April 17, 1999, at a 
seeding rate of 100 Ib/ A at the University of Idaho Research and Extension Center near Kimberly, Idaho. Soil type 
was a Rad silt loam with an 8.1 pH, 1.6% organic matter, and CEC of 16 meqllOO g soil. Treatments were arranged 
in a randomized complete block design with four replications. Individual plots were 8 by 25 ft. All herbicide 
treatments were applied June 1 during the following environmental conditions: air temperature 70 F, soil 
temperatme 74 F, relative humidity 52%, and wind speed 0 to 6 mph. All herbicides were applied with a CCh
pressurized bicycle-wheel sprayer calibrated to deliver 10 gpa using 11001 flat fan nozzles. Grain was in the 5 to 8
leaf stage and common lambsquarters was 1 to 6-inches tall and averaged 75 plantslft2. Herbicide treatments were 
evaluated visually for crop injury and weed control June 4, 18, and July 2, which was 3, 17, and 30 days after 
treatment (DAT), respectively. Grain was harvested September 7 with a small-plot combine. 

Crop injury, in the form of leafburn, 3 DAT ranged from 4 to 19010 for all herbicide treatments (Table). Treatments 
with the highest level of injury were carfentrazone + MCPA LVE and carfentrazone + bromoxynil & MCPA + 28% 
N, which injured the crop 19 and 18%, respectively. Carfentrazone + bromoxynil & MCPA without 28% N injured 
the crop 10% which was less than when 28% N was included By 30 DAT, crop injury was not visible in any of the 
treatments. Overall, common lambsquarters control improved with all herbicide treatments from 3 to 30 DAT. By 
the last evaluation, all herbicide treatments controlled common lambsquarters better than 90% except carfentrazone 
+ fluroxypyr at 0.132 + 0.0625 lb/ A Increasing the fluroxypyr rate to 0.125 Ib1A in combination with carfentrazone 
imprOVed weed control to 91%. Even though initial common lambsquarters populations averaged 75 plantslft2, there 
were no differences in yield among the treatments. Cool growing conditions in 1999 may have favored wheat 
growth giving it a competitive advantage over the common lambsquarters. 

Table. Cr~ injury, weed CQIltrol, and sprin~ wheat :y!eld with carfentrazonetank mixed with other broadleafheri>icides. 
Crop iniurv Common lambsauarters control 

Treatment Rate 6/4 6/18 7/2 '6/4 6/18 712 Yield 
Ib/A % bulA 

Check 93 
Carfeutrazone + 0.132 + 4 5 0 61 89 93 89 

2,4-D amine + 0.25 + 
nonionic swfactant 0.25%v/v 

Carfeutrazone + 0.132 + 13 6 0 70 93 99 93 
2,4-D LVE+ 0.25+ 
nonion ic surfud.ant 0.25%v/v 

Carfeutrazone + 0.132 + 10 4 0 70 71 98 97 
MCPAamine+ 0.375 + 
nonionic surfuctant 0.25%v/v 

CarfelIlrazone + 0.132 + 19 8 0 80 97 98 93 
MCPALVE+ 0.375 + 
nonionic suttactaDt 0.25%v/v 

Carfentrazone + 0.132+ 13 5 0 80 95 97 94 
bTomoxynil & MCPA' + 0.5 + 
nonionic swfactant 0.25%v/v 

CarfelIlrazone + 0.132 + 18 5 0 83 97 99 94 
bromoxynil & MCP A + 0.5 + 
28"/ON O.4%v/v 

Carfeutrazone + 0.132 + 10 5 0 80 95 99 86 
bromoxynil & MCPA 0.5 

Carfentrazone + 0.132 + 14 5 0 75 80 91 83 
fluTox}pyr + 0.125 + 
nonionic surfactant 0.25%v/v 

Carfentrazone + 0.132 + 13 5 0 58 63 77 77 
flw-ox}pyr + 0.0625 + 
nonionic swfactant 0.25%v/v 

CarfelIlra zone + 0.132+ 5 5 0 58 91 98 101 
dicamba+ 0.094 + 
noniooic swfactaDt 

LSD {0.052 
0.25%v/v 

5 2 0 18 25 8 24 
'Bromoxynil & MCP A is a 1:1 commercial formulation. 
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~!m2@!!§Q!]L2l:.;QQ~~~!!!9~lli!~L!J£:rQ!f.!Q.§..;!!L§iQ!!!ill...~~. Don W. MQrishita and Michael J. Wille. (Twin 
Falls Research and ExtensiQn .of IdahQ, Twin ID A study was cQnducted in 
sprinkler irrigated spring wheat ('Westbred 936') to compare several wild Qat herbicides and herbicide cQmbinatiQns 
fQr wild Qat cQntrQL The experiment site was located near Paul, ID in wheat planted May 1, 1999, at a seeding rate 
of 100 lb/A SQil type at this location was a Portneuf silt loam with a 7.8 pH, 1.5% organic matter, and CEC of 15 
meqll00 g soil. All herbicides were with a bicycle-wheel sprayer calibrated to deliver 10 

dates and environmental conditions are shown in Table 1. The 
was a block with fQur replications and plQts were 8 25 ft. 

21. Wheat was harvested 8 with a small-plot 
combine. 

information and wild oat 

I to 3 leaf 3 to 5 leaf 

85 56 

85 54 

56 92 


3 6 
29 29 

gpa 11001 flat fan nozzles. 

injury and wild oat control was evaluated visually 

Crop + nonionic surfactant and difenzoquat + 4 to 5% (Table 
2). All other treatments did not the crop or 1%. + nonionic surfactant or Pll1lQlfme 
controlled wild oat 83 to 92%. at 0.083 Ib/A and at 0.05 Ib/A controlled wild oat 88 and 
90%, All of these treatments were among the best wild oat contrQI treatments in this All 
herbicide treatments had than the check. treatments included '-'l\.'Ull.L'UVP, 

tenox<lprc)P and imazamethabenz + at 0.235 + 0.04151b/A. 
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Table 2. Effect of wild oat herbicides on spring wheat injury, wild oat control, and grain yield. 


Treatment" Rate Wild oat control Yield 


Ib/A % ---------  bu/A 
Check 15 
Tralkoxydim + 0.24+ 1-3 leaf 0 48 73 

Supercharge + 0.5% v/v+ 
ammonium sulfate 2.0 

Fenoxaprop 0.083 1-3 leaf 0 88 85 
Diclofop + 1.0 + 1-3 leaf 0 50 67 

crop oil concentrate 1.0 
Clodinafop + 0.05 + 1-3 leaf 0 90 89 

Score 0.8% v/v 
lrnazamethabenz + 0.47 + !-3Ieaf 84 78 
nonionic surfactant 0.25% v/v 

lrnazamethabenz + 0.235 + 1-3 leaf 74 80 
fenoxaprop + 0.0415 + 

nonionic surfactant 0.25% v/v 
lmazamethabenz + 0.235 + 1-3 leaf 0 56 77 

difenzoquat + 0.5 + 
nonionic surfactant 0.25% v/v 
lrnazamethabenz + 0.235 + 1-3 leaf 68 78 

difenzoquat + 0.5 + 
bromoxynil & MCPA + 0.375 + 
thifensulfuron + 0.0234 + 

nonionic surfactant 025% v/v 
lmazamethabenz + 0.235 + 1-3 leaf 0 40 73 

difenzoquat + 0.5+ 
bromoxynil + 0.375 + 
thifensulfuron + 0.0234 + 

nonionic surfactant 0.25% v/v 
Difenzoquat + 1.0 + 3-5 leaf 5 83 65 
nonionic surfactant 0.25% v/v 
Difenzoquat + 1.0 + 3-5 leaf 92 64 
NuFilm 4 f1 ovA 
Difenzoquat + 1.0 + 3-5 leaf 4 86 62 
NuFilm 6 f1 ovA 
LSD (0.05) 3 18 11 

'Supercharge, Score and Nu Film are proprietary adjuvants; bromoxynil & MCPA is a I: I commercial formulation. 
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!llimQ!JU!:!:!:QKYl!Y!~Q.l!:;MLU~l:!Y~~!!L!!mQilll!.Q]Jll:.!@.!~~mJm...Yl:1!f!~lfQ~!!. M. Ann Pool, 
(Twin Falls Research and Extension Center, University Twin 

was established near Idaho to evaluate the compatibility of flurOXYPYT and 
teIlox.ap:rop and tralkoxydim for wild oat controL 'Westbred 936' wheat was 

seeded into a Portneuf silt loam soil (19% 71% and 10% 1.5% ",.c,,,n,r 
and a CEC of 15 meqllOO g soil). The was a randomized complete block with four 

"vfHu.•aw.v.u.", and individual plots were 8 25 ft. Herbicides were May with a 
COrpressurized bicycle-wheel sprayer calibrated to deliver 10 gpa. Wild oat was in the 2 to with a 
density of 18 plants/if. Environmental conditions at application were as follows: air temperature 85 F, soil 
temperature 100 F, relative 56%, wind 4 mph, and 0% cloud cover. Crop injury was evaluated visually 
June 11 and July 21. Wheat was harvested with a small-plot combine September 8. 

No crop injury was observed at either evaluation date (Table). All herbicide treatments controlled wild oat 83 to 
91%. Grain from 96 to 109 buJ A for all treatments the untreated check which 26 buJ A. 
Test from 60 to 62 lblbu effect of tank 
with ten<)XaI)IOp 

Table. Effect of f1uroxypyr + MCPA L VE tank mixed with fenoxaprop and tralkoxydim on crop injury, wild oat control and grain yield. 

Crop iniun:: Wild oat 
Rate 6111 7/21 Control Yield 

'Fluroxypyr and MCPA is a 1 :4.33 commercial fOl1TIulation. 

% bulA 
26 

0 0 83 96 

0 0 84 100 

0 0 91 109 

o o 89 101 

J9 

Check 
F1uroxypyr & MCPA' + 

fenoxaprop 
Fluroxypyr + 
MCPAamine+ 
fenoxaprop 

Fluroxypyr & MCP A + 
tralkoxydim + 
ammonium sulfate + 
Supercharge 

Fluroxypyr & MCP A + 
thifensulfuron + 
tralkoxydim + 
ammonium sulfate + 

Ib/A 

0.625 + 
0.083 
0.125 + 
0.375 + 
0.083 
0.625 + 
0.24+ 
1.7+ 
O.5%v/v 
0.469+ 
0.0155 + 
0.24+ 
1.7 + 
O.5%v/v 
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on 

Curtis R. 
Rainbolt and Donald C. Thill (Plant science University of Idaho, Moscow, If) A study was 
established near Bonners ID in 'Westbred 926' hard red wheat to detennine the effect of carfentrazone 
combined with wild oat herbicides on wild oat control. Plots were 8 by 30 ft in a randomized 
block with four replications. All herbicide treatments were on May 24, 1999 with a CO2 ",."',,,",,",,,.., 

'"'''''IJ'''\..''' sprayer calibrated to deliver 1 0 gpa at 30 and 3 mph (Table was evaluated 
June 11, 1999 and wild oat control was evaluated on June 11 and July was not 

because wild oat control with most treatments was poor. 

Table r Application data. 

Spring wheat was not visibly herbicide treatments 14 
2). Control was poor 

after not shown). Wild oat 
were chlorotic and but not dead on June 11 55%) with all treatments. 

Imazamethabenz treatments tended to control wild oat better than fenoxaprop. 

Table 2. Wild oat control with carfentrazone and wild oat herbicide tank mixes. 

Wild oat 

Treatments' Rate June J 1999 

Ib/A -.----% control------

carfentrazone + AMS 0.008 +4.0 21 0 

carfentrazone + MCPA amine + AMS 0.008 + 0.375 + 4.0 25 0 

carfentrazone + fenoxaprop/safeners 0.008 + 0.104 44 8 

+ MCPA amine + AMS 0.375 + 4.0 

carfentrazQne + fenoxaprop/safeners 0.008 + 0.104 51 48 

AMS +4.0 

carfenu-azone + imazamethabenz + AMS 0.008 + 0.469 + 4.0 51 54 

carfentrazone + imazamethabenz 0.008 + 0.469 56 64 

+ MCPA ester + AMS .;. 0.375 + 4.0 

carfentrazone imazamethabenz 0.008 + 0.469 51 61 

carfentrazone + imazamethabenz 0.008 .;. 0.469 55 68 

MCPAester + 0.375 

carfentrazone + 0.008 +0.104 51 41 

untreated control 

average wild oat density 22 plts/ft2 

LSD 6 8 

,All treatments contained NIS at 0.25% v/v. 

Wheat growth stage 


Wild oat growth stage 


Air temperature (F) 


Relative humidity ('Yo) 


Wind (mph) 


Soil temperature at 2 in (F) 


pH 


OM(%) 

CEC (meq/IOOg) 

Texture 

3-4 leaf 


1-2 leaf 


85 

40 


2 


75 


7.4 


12,9 

38 

loam 
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Rainbolt and Donald C. ThilL (Plant Science was 
established in spring 1999, near Bonner's Ferry, Idaho to evaluate wild oat control in 'Westbred 926' hard red 
spring wheat with fenoxaprop/safener alone and in combination with broadleafherbicides. The 
was a randomized complete block with four replications, and individual plot size was 8 30 ft. Herbicide 
treatments were applied on May 1999 with a CO2 pressurized backpack sprayer calibrated to deliver 10 gpa at 32 
psi and 3 mph (Table 1). Wheat injury was evaluated visually on June 11, and weed control was evaluated on 
June 11 and 20, 1999. Spring wheat grain was not harvested, because wild oat control with most treatments 
was poor. 

Table 1. data. 

Wheat growth stage 3-4 leaf 

Wild oat growth stage 1-21eaf 

Air temperature (F) 85 

Relative humidity (%) 40 

Wind (mph) 2 

Soil temperature at 2 in (F) 75 

pH 7.4 

OM(%) 12.9 

CEC (meq!IOOg) 38 

Texture loam 

Imazamethabenz + difiem:oquat stunted wheat 19% and controlled wild oat 70% on June 1 1, 1999 Wheat 
Injury was because 'Westbred 926' is sensitive to In most other treatments, wild oat 
were stunted and chlorotic, but not dead. alone controlled wild oat 48%, while plus MCPA 
ester controlled wild oat only 31 % (June II). July 20, wild oat control was less than 26% in all treatments. 

Table 2. Wild oat control and 

Wheat Wild oat control 

Treatment' Rate June II 20 

Ib/A ------0/0--------
Fenoxaprop/safener 0.104 0 48 24 

Fenoxaprop/safener + thifenltriben 0.104 + 0.019 0 44 3 

Fenoxaprop/safener + thifensulfuron 0.104 + 0.023 0 40 18 

Fenoxaprop/safener +thifenlUiben + bromoxynillMCPA 0.104+0.019 0.5 0 40 o 
Fenoxaprop/safener +thifensllifuron + bromoxynillMCPA 0.104 + 0.023 + 0.5 0 38 o 
Fenoxapr6p/safener +thifensulfllron + bromoxynil 0,104 + 0.023.;- 0.25 0 38 8 

Fenoxaprop!safener + MCPA ester 0.104 + 0.375 0 31 23 

Fenoxaprop/safener + fluroxypyr 0.104+0.125 0 55 23 

Fenoxaprop!safener + fluroxypyr MCPA ester 0.104 + 0.125 + 0.375 0 49 20 

Fenoxaprop!safener'" fluroxypyr + thifenltriben 0.104+0.125 0.009 0 45 9 

Fenoxaprop/safener + thifensulfuron + MCPA ester 0.104 + 0.019 + 0.375 0 38 5 

Fenoxaprop/safener+ bromoxynillMCPA.;- prosulfuron 0.104 + 0.5 + 0.018 0 44 o 
Fenoxaprop!safener + prosulfuron + MCPA ester 0.104 +0.018 + 0.375 0 43 13 

Imazamethabenz + difenzoquatb 0.235 + 0.5 19 70 25 

Untreated control 

Average wild oat density 21 plts/ft2 

16 II 

"Thifenltriben is the commercial formulation ofthifensulfuronltribenuron, bromoxynillMCPA was applied as the commercial formulation. 

with 90% NIS at 0.25% v/v. 
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Wild oat control and crop response with jrnazarnox in imidazolinone-resistant wiIIter wheat. TI3Ci A Rauch, 
Donald C. Thill. and Lori Crumley. (plant Science Division, University ofIdaho, Moscow, ID 83844-2339) A study 
was established near Moscow, Idaho in 'Fidel' winter wheat to evaluate wild oat control and winter wheat tolerance 
with jrnazarnox. Plots were 8 by 30 ft arranged in a randomized complete block with four replications. All 
herbicide treatments were applied with a C~ pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 
3 mph (Table 1). Wbeatinjury was evaluated visually on May 17 and June 14, 1999. Wild oat (AVEFA) control 
was evaluated on July 16, 1999. Winter wheat was not harvested due to a poor stand from winter-kill. 

T4ble 1. Application data 

Application date 
Application timing 
Wheal growth stage 
WiJd oat growth stage 
Air temp (F) 
Relative bumidity (%) 
Wind (mph, direction) 
Cloud cover (%) 
Soil tempera%ure at2 in (F) 
Soil moisture 
Dew presence \fIN) 
pH 
OM(%) 
CEC (cmol +/Kg) 
Texture 

May 10,1999 

Post 


2 to 3 tiller 

2 to31eaf 


56 

40 

o 


90 
55 

medium 
N 

4.7 

4.6 

27 


silt loam 


JUDe 6, 1999 

Post 


Joiming 
4to 6 leaf 


50 

90 


3.NE 

10 

45 


bigh 

Y 


No treatment visually injured winter wheat (data not shown). Irnazarnox treatments controlled wild oat 71 to 9()01o at 
the 2 to 3 leaf stage and 94 to 99% at the 4 to 6 leaf stage. At the earlier timing. fenoxaprop/safener (standard 
treatment) controlled wild oat better than irnaz;nMX at 0.032 and O.04lblA However, there was no difference 
among treatments at the later timing. Wild oat control at the 4 to 6 leaf stage was equal to or better than compared at 
the 2 to 3 leaf stage. 

Table 2. Wild oat coutrol with imazamox. 

Weed control 
Treatment' Rate Application timin g AVEFA 

1h'A % 
Imazamox 0.032 2 to3 leaf 71 
Imazamox 0.04 2to 3 leaf 78 
Imazamox 0.048 2to 3 leaf 90 
Fenoxaproplsafener 0.105 2 to 3 leaf 94 
Flucarbazone-sodiumb 0.027 2to31eaf 81 
Imazamox 0.032 4to 6 leaf 94 
Imazamox 0.04 4to 6 leaf 99 
Imazamox 0.048 4to6leaf 99 
Fenoxapropfsafener 0.105 4to61eaf 96 
Flucarbazone-sodium 0.027 4to 6 leaf 96 
LSD (0.05) 11 
Plantsl~ 21 

a Alllrealmc:ots except fc:ooxaproplsafeuer comai.Ded a 90""" nooionic surfactant at 0.25% v/v and 32% UAN (urea ammonium nitrale) was 
mixed with the imazamox treatments at1qt1A 
bProposed common DIIDle far MKH-6562 
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Wild oat control in §Pring wheat with clodinafop and broadleaf herbicide combinations. Traci A. Rauch and Donald 
C. TIlill. (plant Science Division, University of Idaho, Moscow, ID 83844-2339) A study was established near 
Bonners Ferry, Idaho in 'Westbred 926' hard red spring wheat to evaluate wild oat control and spring wheat yield 
with clodinafop and broadleafherbicide combinations. Plots were 8 30 ft arranged in a randomized complete 
block with four All herbicide treatments were applied with a CO2 sprayer 
calibrated to deliver 10 gpa at 30 and 3 (fable I). wheat injury and wild oat control were evaluated 
visually on June 10 and 27, 1999. Wheat was not harvested due to a high population of wild oat and poor 
control. 

Table 1. Application data. 

growth stage 3 to 4 leaf 
Wild oat growth stage I to 2 leaf 
Air temperature (F) 73 
Relative humidity (%) 40 
Wind (mph, direction) 2 to 4. SW 
Cloud co\ler (%) o 
Soil temperature at 2 in (F) 75 
pH 7.4 
OM(%) 12.9 
CEC (meqlIOOg) 38 

Clodinafop + MCPA injured wheat 20% on June 10, but no injury was visible by July 20, 1999 (fable All 
sulfonylurea herbicides combined with clodinafop did not injure wheat with or without MCPA. Clodinafop alone 
andcombined with prosulfuron, MCPA, and MCPA + thifensulfuron controlled wild oat 82 to 89% on June 10. 
July 20, clodinafop + prosulfuron only suppressed wild oat (29%) while clodinafop alone and with MCPA and 
MCPA + thifensulfuron controlled wild oat 58 to 72%. All other treatments did not control wild oat. 

Table 2. Spring wheat injury and wild oat control with clodinafop and broadleafherbicide combinations. 
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7 
relative 

(Twin Falls Research and ExteIlSion Center, University of Idaho, Twin 
was established at the University of Idaho Research and Extension Center near to compare 

the effectiveness of new EC and solventless formulatioIlS ofbromoxynil and bromoxynil & MCPA. The 
was a randomized complete block "'"ith four replications. Individual were 8 by 25 ft. 

wheat (,Whitebird') was planted April 17, 1999, in a Rad silt loam (26% 64% 10% 
1.6% matter, 16-meqll00 g soil CEC). Common lambsquarters was the only weed present. 
Herbicides were broadcast-applied June 7 with a CO2-pressurized bicycle-wheel sprayer calibrated to deliver 10 gpa 
with 11001 flat fan nozzles. Wheat had 6 to 8 leaves, and common was 4 to 6 inches tall with a 

of 16 plantsl~. Environmental conditions were as follows: air 70 F, soil 80 F, 
wind velocity 5 mph, and 0% cloud cover. Crop and weed control were evaluated 

7 and 25 after treatment (DAT) on June 14 and July 2, respectively. Grain was harvested 
::'U.I<1U··I.JllUl combine. 

None of the herbicide treatments injured the wheat on either evaluation date (Table). At 7 all herbicide 
treatments controlled common lambsquarters 84 to 95% except bromoxyni12 EW alone or with crop oil concentrate 

and bromoxynil 4 EW + cac which controlled common larnbsquarters 60 to 68%. At 25 all 
herbicide treatments controlled common larnbsquarters 89 to 99%. Grain yields ranged from 86 to 102 bul A and 
test from 49 to 60 Iblbu (data not shown). Grain yields and test weights did Dot differ from each 
other the untreated check. 

Table. Crop injury, common lambsquarters control, and wheat yield response to bromoxynil formulations. 

Common 

I ambsquarters 


control 


T reatrnenr' Rate 6/14 712 6118 712 Yield 

Jb/A % bu/A 
Check 86 

2Ee 0.25 0 0 89 99 96 
4EC 0.25 0 0 91 99 89 

Bromoxynil & MCPA 4 EC 0.5 0 0 95 99 95 
&MCPA5EC 0.5 0 0 91 99 97 
& 2,4·D 4 EC 0.5 0 0 84 99 91 

BromoxyniI 2 EW 0.25 0 0 60 91 102 
Bromoxynil 4 EW 0.25 0 0 83 96 87 
BromoxyniJ & MCPA 4 EW 0.5 0 0 91 99 98 
Bromoxynil 2 EW + 0.25+ 0 0 65 89 105 
cac I%v/v 

Bromoxynil 4EW + 0.25+ 0 0 68 95 94 
cae l%v/v 

Bromoxynil-& MCP A 4 EW + 0.5 + 0 0 89 98 93 
cac l%v/v 

LSD NS NS 9 5 NS 

'Bromoxynil & MCP A and & 2,4·D are commercial or experimental formulations ofbromoxynil and MCPA, and bromoxynil and 
2,4·D, respectively. cac = crop concentrate 
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Joan and Donn Thill. (plant Science 
Division., University of Idaho, Moscow, Idaho 83844-2339) An e:>.:periment was established in winter wheat to 
evaluate paraquat, and sulfosate as harvest aids. The was located near Potlatch. Idaho and 
the design was a randomized complete block with four replications. Plots were 8 by 30 ft. Herbicides were applied 
with a CO:! pressurized backpack sprayer calibrated to deliver 10 ga1JA at 32 psi (Table 1). Quackgrass (AGRRE), 
Palouse tarweed prickly lettuce (LACSE), and mayweed chamomile (ANTCO) control was evaluated 
visually prior to wheat harvest on 1999. Grain moisture \l'aS recorded in the field with a portable 

moisture tester. 

Table 1. Application data. 

Growth stage I density (plants/ft2) 
headed headed 
flower flower 

prickly lettuce bud bud 
mayweed chamomile flower flower 

Air temperature (F) 76 72 
Soil temperature at 2 inch (F) 68 66 
Relative humidity (%) 59 48 
Wind (mph) I direction Oto3/W 4/NE 
Cloud cover (%) 10 o 

Table 2. Weed control and wheat yield from paraquat, glyphosate and sulfosate treatments. 

Paraquat 0.25 88 98 98 100 4385 
Paraquat 0.375 94 95 75 100 3809 

0.5 100 97 100 100 4314 
1 94 100 97 100 4796 

Sulfosate 92 100 83 100 4518 
Untreated control 4580 

Wheat moisture from all treatments was below 12.5% (data not shown) and there were no differences among 
treatments. Weed control and grain yield did not differ among herbicide treatments (Table 
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~Y!Y!~£illllillQm!!SLgm!!QUrt!!!~fQ!!Y!m~~;llQ9§.1!!!fl1!!J~}ID[J!UY!!ili:l[}y!~. Joan Campbell and 
Donn Thill. (plant Moscow, Idaho An e:>.:penment was 
established in 'Madsen' winter wheat east Idaho to evaluate weed control '\\'ith sulfonylurea herbicides 
applied with and without fluroxypyr. Herbicides were applied with a CO2 backpack sprayer calibrated 
to deliver 10 gallA at 32 psi on May 14, 1999. The wheat had 3 tillers and mayweed chamomile was 1 to 2 in. 
diameter with 22 plantslft2. Air and soil and relative humidity were 43 F, 45 F, and 660/0, respectively. 
Mayweed chamomile control was evaluated on July 8 and wheat grain was harvested at maturity on August 24. 

Untreated control 5212 abcdb 

Prosulfuron 0.0134 96 ab 5858 abed 
Triasulfuron 0.013 31c 4741 cd 
Triasulfuronldicamba 0.159 86 a 5535 abed 
Tribenuron 0.012 76 ab 5164 bcd 
Thifensulfuronitribenufon 0.019 86 a 4477 d 
Metsulfuron 0.004 94a 5922 abed 
Chlol"Sulfuronlmetsulfuron 0.014 98 a 6010 abed 
ProsulfufOIl + flUfOX"ypYT 0.0134 + 0.094 99 a 6829 a 
Triasulfuroll + flUfO"YPyr 0.013 + 0.094 58 b 5927 abed 
Triasulfuronldicamba 0.159 + 92a 5808 abed 

0.094 
TribellUfoll + 0.012 + 0.094 95 a 6285 abe 

+ 0.019 + 95 a 5677 abed 
0.094 

fluro"YPYT 0.004 + 0.094 96a 6577ab 
Chlorsulfuronlmetsulfuron 0.014+ 100a 6256 abc 

• All treatments were applied with a non.ionic surfactant at 0.25% v/v. 

b Means within a column followed by the same letter are nOI significantly different (P>0.05) 


chamomile control was 90% or better with all treatments fluroxypyr triasulfuron + 
t1nynV""l""",rr (fable). Mayweed chamomile control was higher when fluroxypyr was applied with a sulfonylurea 
herbicide compared to each herbicide alone, although these differences were not statistically 

Averaged over treatments, chamomile control and grain yield were 81% and 53871b/A 
without flurQ),:ypyr and 91% and 61941bA with fluro);ypyr, respect) 
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Weed control with dicamba tank mixes in winter wheat. Joan Campbell and Donn Thill. (plant Science Division, 
University ofIdaho, Moscow, Idaho 83844-2339) An ex-periment was established in 'Madsen' winter wheat to 
evaluate weed control with dicamba applied with other broadleafweed herbicides. The experiment was located near 
Moscow, Idaho and the design was a randomized complete block with four replications. Plots were 8 by 30 ft. 
Herbicides were applied on April 30, 1999 with a CO2 pressurized backpack sprayer calibrated to deliver 10 gallA at 
32 psi. Air and soil temperatures and relative humidity were 62 F, 58 F, and 55%, respectively. Wheat was 4 
inches and had 3 tillers. Mayweed chamomile (ANTCO), lowland cudweed (GNAP A), narrowleaf navaretia 
(NLNA), toad rush (IUNBU), Scouleri's plagiobothrys (SCPL), and red sandspuny (SPBRU) control was evaluated 
visually on July 15, 1999. Wheat was harvested at maturity on August 17, 1999. 

Table. Weed control and wheat grain yield. 

Weed control Wheat 


Treatment' Rate 
Ib/A 

ANTCO 
% 

GNAPA 
% 

NLNA 
% 

IUNBU 
% 

SCPL 
% 

SPBRU 
% 

~in )::ield 
Ib/A 

Untreated control 
Dicamba + thifenltriben + 

NIS 
Fluroxypyr + thifen/tri ben + 

NIS 
Triasulfuronldicamba + NIS 

Carfentrazone + 2,4-D + 
UAN 

Dicamba + carfentrazone + 
UAN 

Quinclorac + dicamba + 
thifenltriben + NIS 

Thifen!triben + NIS 
Thifenltriben + bromoxynil 

+NIS 

0.094 + 0.016 
0.25 

0.094 + 0.016 
0.25 

0.159 + 
0.25 

0.031 + 0.38 + 
2 

0.094 + 0.031 + 
2 

0.125 + 0.094 + 
0.016 + 0.25 

0.016 
0.016 + 0.25 + 

0.25 

98 

96 

91 

96 

92 

95 

95 
100 

95 

98 

100 

96 

95 

98 

96 
100 

95 

96 

96 

99 

92 

95 

96 
100 

84 

79 

85 

97 

96 

86 

84 
86 

95 

90 

100 

84 

85 

96 

85 
98 

95 

95 

65 

90 

100 

70 

80 
98 

5548 
5701 

5405 

5415 

5120 

5317 

4539 

5598 
5461 

LSD (0.05) NS NS NS NS NS NS NS 

Plant densit):: ~number/ft22 10 

• Thifenltriben is the commercial formulation ofthifensulfuronltribenuron, NIS is 90% nonionic surfactant applied at 0.25%v/v, UAN is urea 
ammonium nitrate applied at 2% v/v. 

Wheat in the carfentrazone treated plots was yellow with some necrosis 7 days after treatment, but injury was not 
visible 3 weeks after application (data not shown). Mayweed chamomile, lowland cudweed, and narrowleaf 
navaretia were controlled 91% or better with all treatments although there were no statistical differences between 
treatments for weed control of any of the species in the study (Table). Grain yield ranged from 4539 to 5598 Ib/ A, 
but there were no differences among treatments. 
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with four repUClUlO'ns. 

fall paratill, and direct seed at uenes:ee; 

in Sel)telnbc~r 

Science ofIdaho, Moscow, Idaho 83844-2339) ImazethapYT and uU<""""''''''IJ:J 

Joan Calnpl)ell 

pendimethalin were applied pre-emergence and imazamox was applied post emergence to pea at l\IP7T'l£"Y'f'P 

u<;,,<;,..;;<;, and Idaho in 1998. The ex-periment was a split block 
The main were fall moldboard plow/spring cultivate, fall disc, 
Ne:zoelrce; fall moldboard fall 
flail, and direct seed at Winchester. The herbicide plots were 15 ft wide by the width of the 
varied from 20 to 46 ft on the operation. Winter wheat was 
determine herbicide cany-over effects on wheat injury and grain yield. Wheat w~ harvested at maturity in late 

for herbicide application data, pea injury, and pea yield Soc. Weed Sci. 

Wheat was not any herbicide treatment and there were no herbicide treatment by tillage 
interactions. Herbicide treatment did not reduce grain yield or test weight compared to the untreated control when 

at Nezperce was lowest in the control plot when 
herbicide treatment at the other locations. 

in direct seed and bum plots than disc or moldboard plow plots at 
Grain yield, ,,,,,,·r-;a,,,..n 

was at and was highest in bum plots and lowest in flail plots at 
Winchester Lower in the direct seed plots compared to paratill and chisel at Genesee was a 
result of high rodent activity due to high residue. High yield in bum plots at Winchester also is likely a result of 
low residue. Test was at Winchester in the direct seed plots, and test weight was not affected by 
tillage regime at other locations. 

summer 1999. See 1998 
ISSN. 

I}. Test 
was not affected 

lb/A lb/A Iblbu lb/A Iblbu Ib/A Iblbu 

control 0 4767 a 48.4 b 4855 c 56.5 a 1488 d 57.7 a 

imazamox"A 
. . 
unazamox 

0.032 

0.064 

5084 a 

4717 a 

53.4 ab 

56.3 a 

5055 be 

5626 a 

56.4 a 

56.4 a 

1694 bed 

1568 ed 

57.7 a 

57.Sa 

imazethap}T 0.047 4679 a 56.1 a 4836c 56.3 a 1951 a 57.7 a 

imazethapyr 0.094 4982 a 55.1 a 5253 abc 56.4 a 1630 cd 57.Sa 

imazethapyr/pendimethalin 0.68 5021 a 56.5 a 5499ab 57.0 a 1770 abc 57.7 a 

• Applied with R-11 nonionic surfactant (0.25% vlv) at Nezperce and Winchester, and applied with R-Il nonionic surfactant (0.25%v/v) + 
VAN 32-0-0 (lqtlA) at Genesee 

b Means within a column followed by the same letter are not significantly different from one another (P=O.05) 

Ib/A Iblbu Ib/A Iblbu IbiA Iblbu 

Direct seed 5273 a' 55.7 a Paratill 5498 a 56.6 a Bum 1951 a 57.7b 

Bum 5093 a 56.3 a Direct seed 5009 b 56.5 a Direct seed 1739b 58.0 a 

Disc 4635 b 55.7 a Chisel 5437 a 56.4 a Disc 1683 b 57.6b 

'Means within a column followed by the same letter are not significantly different from one another (P=0.05) 
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.!Y.lllli!!m!~~1!QL!!!!.J:Y!l!lli~~i'!U~l£.!QQ.!!!!Q;t.QQ. Joan Campbell and Donn Thill. (plant Science Division, 
University of Idaho, Moscow, Idaho 83844-2339) An was established to evaluate interrupted windgrass 
control with clodinofop in winter wheat east of Moscow, Idaho. Plots were 8 30 ft in a randomized 
complete block with four replications. Herbicides were applied with a CO2 backpack sprayer 
calibrated to deliver 10 at 32 Air and soil temperature and relative were 45 F, 46 F, and 
respectively, on May 1999. Interrupted wind grass was 2 inches tall with 3 to 5 tillers and wheat was 8 to 10 
inches tall with 5 tillers. All plots were sprayed with c10pyralid at 0.11 lb ail A on May 19 to control broadleaf 
weeds. Interrupted windgrass control was evaluated visually July 17 and wheat was harvested at maturity on 
August 10. 

Untreated control 
Clodinofop 
Clodinofop 
Clodinofop + bromoxynillMCPA 
Clodinofop bromoxynill MCPA 
Clodinofop + thifenltriben 
Clodinofop + thifenltriben 
Clodinofop + MCP A ester 
Clodinofop + MCPA ester 
Clodinofop + thifenltriben + 

MCPAester 
Clodinofop + thifenltriben + 

MCPA ester 
Metribuzin 
Fenoxyprop 

0.051 
0.064 

0.051 +0.514 
0.064 + 0.514 
0.051 + 0.015 
0.064 + 0.015 
0.051'" 0.514 
0.064+0.514 
0.051 + 0.015 + 

0.386 
0.064 + 0.015 + 

0.386 
0.25 
0.083 

6521 
83 6636 
80 6717 
85 6583 
80 6409 
72 6567 
75 6606 
83 6727 
77 6740 
70 6645 

62 6780 

82 6255 
88 6588 

Interrupted can be competitive and top the wheat crop at heading. The interupted windgrass in this field 
did not reach the of the canopy even in the untreated check. Interrupted control tended to be 
(88%) with fenoxyprop and lowest (62%) with clodinofop + thifenltriben + MCPA ester at 0.064 + 0.015 + 0.386 Ib 
aiJ~ but these data were not statistically (Table). Wheat yield from 6255 to 6727 lbl A and 
there were no differences between treatments. 
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Brent and R. 
)".",,'I11mp'nt of Plants, Soils and Biometeorology, Utah State Utah 84322-4820). 

Promontory winter wheat was planted 2, 1998 on the Clair Allen farm in Cove, Utah to evaluate the 
effectiveness Japanese brome (BROJA) and black mustard with MKH 6561 and MON 
37503. Individual treatments were to 12 by 100 foot plots with an A TV sprayer flatfan 8002 nozzles 
providing a 12 foot spray width calibrated to deliver 11 gpa at 30 psi. The soil was a Collett silty clay loam with 7.6 

and O.M. content of less than 2%. Treatments were applied postemergence in the fall (11-23-98), and early 
spring (4-13-99) in a randomized block with three replications. Wheat ranged in size from 5 inches tall at 
fall application to 7 inches in the spring. Japanese brome was 1 to 3 inches in the fall and 2 to 3 inches in the 

Visual evaluations for crop irYury and weed control were completed May 13, June 8 and July 13, 1999. 
Plots were harvested August 16,1999. 

Treatments did not cause any visible of injury to the wheat at either evaluation date. Evaluations 
brome control were based on above canopy presence of brome. brome plants were green beneath the 
wheat, but not growing. Wheat were not different among the treattnents and the untreated check, 
but increased yield trends were noticeable in the field and revealed the benefit of controlling brome competition. 
The last evaluation in July showed excellent Japanese brome control for all treattnents. Spring treattnents resulted 
in improved black mustard control compared with late fall applications. (Uta}) Agricultural Experiment Station, 

UT. 84322-4820) 

check 0 0 43.5 0 0 0 0 
MON37503 0.031 late fall 0 0 64.4 87 85 85 87 
MKH656 1 0.04 late fall 0 0 72.9 70 77 78 95 
MON37503+ 0,031+ late fall 0 0 74.6 93 88 73 95 

metribuzin 0.188 
MKH656I+ 0.04+ late fall 0 0 67.5 90 83 70 95 

metribuzin 0.188 
MON37503 0.031 spring 0 0 64.4 98 98 77 92 
MKH6561 0.04 spring 0 0 45.3 95 90 83 92 
MON 37503+ 0.031+ spring 0 0 68.5 100 97 82 92 

metribuzin 0.188 
MKH6S61+ 0.04+ spring 0 0 70.6 98 93 75 95 

0.188 
0.027+ late fall 0 0 60.4 
0.022 spring 

0.031+ late fall 0 0 67.9 
0.04 

100 95 70 93 

100 95 85 90 
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Jointed goatgrass control with selected herbicides in Clearfield winter wheat. John O. 

William Mace. ofPlants, Soils and Biometeorology, Utah State University, Utah 84322-4820). 

Clearfield winter wheat, an imidazolinone resistant crop, was 5, 1998 at the USU Blue Creek 

farm near UT to evaluate selective control with imazamox. Individual 
treatments were to 10 by 30 foot plots with a backpack sprayer using flatfan 8002 nozzles providing a 
10 foot spray width calibrated to deliver 25 gpa at 39 The soil was a silt loam with 7.7 and 
O.M. content ofless than 2%. Treatments were in the fall (11-3-98), late fall early 
spring (4-7-99), and (5-6-99) to a randomized block with three replications. Wheat in size 
from 4 to 10 inches and 3 to 5 inches in height over this period. Visual evaluations of crop injury 
and weed control were completed May 24 and July 7, 1999. Plots were harvested August 12,1999. 

Treatments of imazamox did not cause visual injury symptoms to this wheat at either evaluation date. Jointed 
gmltgrass control was evaluated visually for total population reduction as well as developed seed heads of I·em.aining 

There were excellent results for all and treatment rates with the of low rates of imazamox 
(0.0321b ai/A) applied in Jointed control decreased from 92% in May to 80% in July 

due to additional tillering plants. Imazamox was most effective in Jim Hill 
mustard (SISAL) in the spring at all rates. Wheat different among 
treatments including the untreated check, probably a result of an (Utah 
Experiment Station, UT. 84322-4820) 

check 0 0 46 0 0 0 0 

lmazarnox 0.032 Fall 0 0 60 94 94 62 57 

lmazarnox 0.048 Fall 0 0 63 99 98 100 97 

Imazamox 0.032 Late falJ 0 0 59 98 92 99 90 

Imazarnox 0.032 Early spring 0 0 59 92 80 98 73 

Imazarnox 0.040 Early spring 0 0 57 95 92 97 73 

lmazarnox 0.048 Early spring 0 0 48 97 93 98 83 

Imazarnox 0.032 Spring 0 0 56 90 96 96 100 

Imazarnox 0.040 Spring 0 0 61 92 96 98 100 

Imazarnox 0.048 Spring 0 59 92 97 96 100 

15.3 4.4 S.4 29 21 
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~~~:!J:!.!~~~~~~~~~!l::!.l:!...2.l:!!.!!!6...!~~!!:!!;!::.L.l~::2.: John O. Evans, Kevin 
and R.. William Mace. (Department ofPlants, Soils and Biometeorology, Utah State University, 

Clearfield crops are a result of some advanced breeding technologies to imidazolinone tolerant crops 
such as com, spring and winter wheat etc. A Clearfield wheat cultivar SWP 965001 and 
a Clearfield winter wheat cultivar CV 9804 were September 16 and 17, 1998 resoec:tIvelv 
the USU farm near UT to evaluate the selective control and black mustard 
with imazamox. Individual treatments were applied to 10 30 foot plots with a CO2 sprayer flatfan 
8002 nozzles providing a 10 foot spray width calibrated to deliver 25 gpa at 39 psi. The soil was a Nephi silt loam 
with 8 pH and O.M. content of less than 2%. Treatments were applied postemergence in the late fall, spring, 
and spring to a randomized block with three replications. Wheat ranged in from 3 to 18 inches and rye 
3 to 25 inches in height over this period. Visual evaluations for crop injury and weed control were completed May 
20 and June 8, 1999. Plots were harvested August 3. 

In wheat (Table imazamox gave excellent control of black mustard early treatments, but failed 
with late spring Rye control was with treatments of imazamox at the 
dosage and also with ofO.041b aiJA. However, it's effectiveness fell 33% when 0.0481b aiJA 
applied in the spring was compared with the same dosage in the late Spring wheat yields were 
also lowered treating this wheat cultivar with imazamox later in the spring season. Late applications 
lowered wheat yields but early spring treatments of comparable dosages did not reduce yields. 

In winter wheat imazamox exceptional control of black mustard at all and Rye 
control was best with both rates of imazamox at the late fall timing. treatment rye control was 10 
to 40% less than fall treatments. Yields were not different for any or imazamox application rate 
in winter wheat. (Utah Agricultural Experiment UT. 84322-4820) 

check 0 39 0 a 
!mazamox 0.032 Early spring 0 40 53 95 

lrnazamox 0.040 Early spring 0 35 73 93 

lmazamox 0.048 Early spring 0 37 85 100 

Irnazamox 0.040 Spring 0 30 87 67 

Imazamox 0,048 Spring 0 30 57 67 

3.7 19.4 12.6 
treatments. 

check 0 0 36 0 0 a 0 

lrnazamox 0.032 Late fall a 0 51 98 90 100 100 

Imazamox 0.04 Late fall a 0 45 99 95 100 100 

Irnazamox 0.032 Early spring 0 0 51 66 55 100 100 

lmazamox 0.040 Early spring ° 0 42 92 78 100 100 

Imazamox 0.048 Early spring 0 0 45 68 43 100 100 

lrnazamox 0.032 0 0 48 82 72 100 100 

Imazamox 0.040 Spring a 0 54 76 80 100 100 

!mazamox 0.048 Spring 0 a 48 93 77 100 100 

12.2 24.6 24.8 0 0 
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.QQ}Y!!~[Q!!1~Q!!!!Q!.YLJ~~~~!!ithJ!~~Q.!. Bradley D. Hanson, Bill D. Brewster, and Caroll\.1.allory-
Smith. (Department of Crop and Soil Science, Oregon State University, OR 97331-3002) Development 
of imidazolinone-tolerant wheat varieties will allow the of imazamox for downy brome control; 
therefore, a study was established at the Hyslop Research Farm near Corvallis, OR to determine the effects of 
irnazarnox on downy brome and winter wheal Downy brome seed was spread over the trial area prior to wheat 

An imidazolinone-resistant winter wheat variety, 'Fidel', was seeded on October 19, 1998. Individual 
plots were 8 by 35 ft arranged in a randomized complete block with four replications. Heroicide treatments were 
applied with a single-wheel, plot spmyer calibrated to deliver 20 gpa at 19 
Downy brome stand densities were determined on :March 1999, by counting the plants 
ends of each plol Gmin was harvested on July 28, 1999 with a small-plot combine. 

and 3 
sq 

1). 
at both 

Table 1. Application data. 

17,1998 Februa:y 9, 1999 
Wheat growth stage 2 leaf 3 to 4 tiller 
Downy brome growth stage 2 leaf 2 to 5 tiller 

(F) 50 41 
temp(F) 49 38 

RH 81 82 
cover(%) 10 100 

Soil texture Silt loam 
matter(%) 2.4 

Downy brome control was 94% or with imazamox applied at the 2 at rates of 0.024 IblA or 
Lower rates and later did not provide control ofdowny brome. Split-applications 

of imazamox and sulfosulfu.ron controlled downy brome at least 99% applications of irnazamox at O.032lblA 
or higher and the combination treatments caused temporary stunting of the crop. Although downy brome control 
varied greatly among treatments, wheat yield ranged from 103 to 117 bulA for all treatments. 

Table 2. Downy brome control and winter wheat injury and yield following applications ofimazamox. 

Untreated check 1 0 0 103 
Untreated check 2 0 0 106 
Brome-free check 1 100 0 109 
Brome-free check 2 100 0 Il2 
l:ma2amox 0.008 E.POST 73 30 3 106 
l:ma2amox 0.016 E.POST 89 19 0 113 
l:ma2amox 0.024 E.POST 94 3 3 III 
l:ma2amox 0.032 E.POST 100 2 5 117 
l:ma2amox . 0.04 E. POST 100 0 9 112 
l:ma2amox 0.048 E.POST 100 1 U 112 

l:ma2amox 0.008 POST 5 126 0 107 
l:ma2amox 0.016 POST 18 99 0 106 
l:ma2amox 0.024 POST 40 81 0 111 
l:ma2amox 0.032 POST 45 74 3 108 
lmazamox 0.04 POST 65 51 0 113 
l:ma2amox 0.048 POST 68 41 0 il2 
Sulfosulfuron 0.023 POST 45 60 0 106 

lmazamoxl 0.0241 E. POST 1 99 0 5 117 
imazamox 0.024 POST 

Sulfosulfinon 1 0.023/ E. POST / 100 2 10 112 
sulfosulfinon 0.023 POST 

lmazamoxl 0.0241 E.POST/ 100 n 106 
sulfosulfuron 0.023 POST 

were 
received 1 qt! A 32% urea-ammonium nitrate solution. 
b March 17, 1999, visual rating. 

183 




Italian ryegrass control in winter wheat with flufenacet-metribuzin. Bradley D. Hanson, Bill D. Brewster, and Carol 
Mallory-Smith. (Department of Crop and Soil Science, Oregon State University, Corvallis, OR 97331-3002) Four 
studies were established in grower's fields in Polk CoWlty, OR to evaluate control ofltalian ryegrass in 'Madsen' 
winter wheat with flufenacet-metribuzin. Flufenacet-metribuzin was applied preemergence alone and followed 
postemergence by four herbicide treatments. Individual plots were 8 by 25 ft arranged in a randomized complete 
block with four replications. Herbicide treatments were applied with a single-wheel, compressed-air, plot sprayer 
calibrated to deliver 20 gpa at 19 psi and 3 mph (fable 1). Grain was harvested at maturity with a small-plot 
combine. 

Table 1. Seeding and harvest dales and herbicide application data. 

Location Ballston Sheridan Perrydale Zeoa 
Planting date October 20, 1998 October- 20, 1998 October 23, 1998 October 27,1998 
Timing PRE POST PRE POST PRE POST PRE POST 
Applicati00 date Oct. 22, 98 Feb. 11, 99 Oct. 22, 98 Feb. 11 , 99 Oct. 27, 98 Feb. 11, 99 Oct. 27, 98 Feb. II, 99 
Wheat growth stage preemerge 21f preemerge 2-3 tiner preemerge 3 tiller preemerge 1-2 tiner 
Italian ryegrass stage preernerge 1-2 If preemerge 0-2 tiner preemerge 1 tiller preemerge 0-2 tiller 
Air temp (F) 70 50 56 37 55 36 55 34 
Soil temp (F) 55 -48 55 36 54 34 55 33 
RH(%) 60 77 36 85 75 85 78 82 
Cloud cover (%) 0 100 0 100 100 100 100 100 
Soil texture Sih loam Sihloam Sihloam Sihloam 
Harvest date Au~st 10, 1999 Au~st 26. 1999 Au~st 17. 1999 Au~st 26. 1999 

Although Italian ryegrass density was much greater at Ballston and Sheridan than at Perrydale and Zena, flufenacet
metribuzin controlled Italian ryegrass at least 96% at all four locations (fable 2 and 3). Wheat was not visibly 
injured by flufenacet-metribuzin applied alone at any location, but was injured up to 15% by the combination 
treatments. Wheat yield was much greater in the treated plots than in the untreated check at the Ballston, Sheridan, 
and Perrydale locations. Yield was not significantly different among treatments at the Zena location due to high 
variability; however the untreated plots tended to have the lowest yield. 
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Table 2. Italian ryegrass control and wheat injury on Marcil 19, 1999, and grain yield at Ballston and Sheridan, OR following applications of 
flufenacet-metribuzin. 

Treatment 

Untreated check 0 0 12 0 0 26 
Flufenacet-metribuzin' 0.42 98 5 144 96 3 125 
Flufenacet-metribuzin I 0.421 99 5 154 97 8 126 

sodium 0.027 
0.421 99 0 156 98 5 128 

sulfosulfuron 0.031 
Flufenacet-metribuzin I 0.421 98 10 152 97 6 120 

diuron 1.6 
Flufeoacet-metribuzin / 	 0.42/ 100 15 150 99 11 126 

chlorsulf-metsulf' + 0.023 + 
metribuzin 0.141 

control and wheat injury on Marcil 19, 1999, and grain yield at Perrydale and Zena., OR following applications of 

Treatment 

Untreated check. 0 0 110 0 0 66 
Flufenacet-metribuzin • 0.42 100 0 138 100 8 88 
Flufenacet-metribuzin / 0.42/ 100 0 140 100 11 88 

procarbazone sodium 0.027 
Flufenacet-metribuzin I 0.421 100 0 143 100 4 90 

sulfosulfuron 0.031 
Flufenacet-metribuzin / 0.421 100 3 145 100 3 91 

diuron 1.6 
Flufenacet-metribuzin I 0.421 100 3 144 100 11 91 

cblorsulf-metsult" + 0.023 + 
metribuzin 0.141 

a 

b Chlorsulf-metsulf is a 75 dfpremix of chlorsulfuron + metsulfuron in It 5: I ratio. 
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near OR to the 

lli!llm!1m~~gmlttQ]lln..IDl~:J:Y!~L!Y.i!hJl!:ml?::l!!][!Q?;. Bradley D. Bill D. Brewster, and Carol Mallory
tscllenoe, Oregon State University, Corvallis, OR 97331-3002) Diuron 

followed by diclofop--methyl was the treatment for Italian ryegrass control prior to the development of 
widespread diclofop--resistance in western Oregon. The use of imidazolinone-tolerant wheat would allow the 
aPt)llcatl<)O of imazamox for Italian control; a study was established at the Hyslop Research Farm 

on Italian ryegrass and winter wheat Italian ryegrass seed 
"""'AWUj5. An imidazolinone-resistant winter wheat 'Fidel', was 

were 8 35 ft in a randomized block with five 
replications. Herbicide treatments were with a compressed-air, plot calibrated to 
deliver 20 gpa at 19 psi and 3 mph (Table 1). Grain was hatvested at maturity with a 

Table 1. Application data. 

Dale October 22,1998 199& February 11, 1999 
Wheat gro\\tb preeme;gance I leaf 4to 5 tiller 
Italian stage preeme;gance 1.5 to 2 leaf 2 to 3 tiller 
AiTtemp 45 55 46 
Soil temp 45 53 45 
RH 68 70 73 

cove;(%) o 50 100 
Soil texture Silt loam 

ma1ter(%) 2.5 

postemergence treatments of imazamox caused stnnting and of the wheat in early 
2), but were not visible by late Italian ryegrass control was best with the standard 

treatments of trialtate followed by chlorsulfirron, and metribuzin or diuron followed diclofop--
Imazamox controlled Italian ryegrass 86 to 960/0; best control was achieved when a nonionic surfactant was 

added to the spray solution. Yield from all herbicide treatments was better than the but plots treated with 
late applications of imazamox at 0.0321bl A less than with rates or earlier apptlicaltlOJlS 
of imazamox. 

Table 2. Italian ryegrass control and wheat injury and yield following applications of imaz.amox. 

Untreated mea.::. 0 0 0 48 
TriaUatel 1.251 PRE I 13 0 100 123 

chlorsulf-metsulf' + 0.023 + E.POST 
metribuzin 0.141 

Imazainoxb 0.032 E.POST & 0 95 123 
Imazamoxb 0.040 E.POST 9 0 91 125 
Imazamoxb 0.048 E.POST 10 0 96 125 
Imazamox' 0.032 E.POST 7 0 89 121 
Diuron 1 1.21 E.POST I 13 0 100 124 

diclofop methyl 1.0 POST 
Imazamo,(' 0.032 POST 0 0 90 116 
Imazamox· 0.040 POST 0 0 95 122 
Imazamox· 0.04& POST 0 0 96 119 
Imazamox" 0.032 POST 0 0 86 109 

a 
b R-Il, a nonionic surlactant, and 32% urea-ammonium nittale solution, were added at 0.25% v/v and 1 qtlA, respectively. 
e Sunit II, a methylated seed oil, and 32% urea-ammonium nitrate solution were each added at 1 qtIA. 

a 
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:from 84 to 99 butA and was 

~~~~~~~~~~~~~~~~~~~~~~~.~ 
R and Donald Thill. (plant science Division, University ofIdaho, Moscow, ID 83844-2339) A study 
was established near Genessee, ID in 'Madsen' winter wheat to evaluate broadleafweed control and crop 
with catfenttazone in combination with other broadleaf herbicides. Plots were 8 30 ft arranged in a mnldOIlll:l.UlCi 

with four All herbicide treatments were applied a pressurized bac:k:plilCk 
spIayer calibrated to deliver 10 gpa at 30 psi and 3 mph (fable 1). Wheat was evaluated on 13 
and 21,1999, and weed control was evaluated on May 21, 1999. Wheat seed was harvested with a small plot 
combine from a 4 27 ft area ofeach plot on August 20, 1999. 

Table 1. Application data. 

Wheat injury was most severe in the treatments containing bromoxynillMCP A, mnging from 28 to 34% 
May 21, 1999, wheat in all treatments showed less than 5% injmy, with the exception ofbromoxynillMCPA 

treatments, which from 5 to 14% (data not All with the exception ofcaIfenttazone with 
thifensulfuronltribenuron and thifensu1furonltribenuron + bromoxynillMCPA, controlled tumble mustard (SSY AL) 
900/0 or more. All treatments with the ofcatfenttazone + NIS + UAN, 
controlled thistle (ClRAR) or more. All treatments controlled mayweed chamomile (ANTCO) and 
cat<;hw'eed bedstraw (GALAP) 93% or more. Grain yield better 
than the untreated control with carfentrazone + MCP A 

Application date 


Wheat growth stage 


BroadIeai' growth stage 


Air tempera.ture (F) 


Relative (%) 


Wind (mpb) 


Cloud cover (%) 


Soil temperature at 2 in (F) 


pH 


OM ("A.) 


CEC (meql100g) 


May S, 1999 


3-4 tiller 


2-4 inches 


60 

38 


1·2 


o 

60 

6 


4.6 


26 
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Table 2. Weed ConlIol and winter wheat response 10 carfenlIazone in combination with other broadleafherbicides. 

Treatment' Rate 

carfentrazone +90% NIB 0.0081b/A +0.2:5% vlv .$ 91 95 93 93 93 
carfentrazone +90% NIS +28% VAN 0.0081bJA +0.25% vlv + 4% vlv :5 91 95 77 94 95 
carfenlIazone + 28% VAN 0.0081b/A + 4% vlv 9 93 95 93 93 95 
carfentrazone + 2, 4·0 amine + 90% NIS 0.008 IhlA + 0.25 IhlA +0.25% vlv 10 98 93 93 93 95 
carfentrazone + 2, 4·0 amine + 90% NIS 0.0081h/A + 0.25 Ih/A + 0.25% vlv 13 94 95 93 9.5 95 

+ 28% VAN +4%v/v 
carfentrazone + MCPAamine + 90%NIS 0.008 Ib/A + 0.375 Ib/A + 0.25% vlv 8 99 95 92 93 93 
carfentrazone + MCPA amine + 90% NIS 0.0081b/A + 0.375 Ib/A + 0.25% vlv 13 91 95 92 93 95 

+ 28%UAN +4%v/v 

carfenlIazone + dicamba + 90% NIS 0.008 IblA + 0.094 IblA + 0.2:5% vlv 14 84 90 93 94 90 
carfentrazone + dicamba + 90% NIB 0.0081h/A + 0.0941b/A + 0.25% vlv 1\ 92 90 93 93 90 

+ 28%UAN + 4%v/v 
carfentrazone + thifensulfuronltribenuron 0.0081b/A + 0.01561b/A II 89 83 92 95 95 

+90%NIS + 0.25%v/v 
thifensulfuronltribenuron 0.0IS61b1A 4 94 88 90 94 95 

-" + + 90% NIS + 0.25 IbIA + 0.25% vlv 
00 
00 ('arfentrazone + 2, 4-0 ester + 90% NIS 0.0081bJA + 0.25 Ib/A + 0.25% vlv 19 90 92 95 95 95 

carfentrazone + MCPA ester + 90% NIS 0.0081b/A + 0.375 Ib/A + 0.25%v/v 13 96 93 92 93 95 
carfentrazone + o.o081b/A + 0.25 Ib/A 34 94 95 95 94 95 

+90%NIS +0.25%v/v 
carl'entrazone + 0.008 11>1A + 0.25 IhlA 30 88 93 95 96 95 

+ 28%UAN +4%v/v 
carfentrazone + 0.0081b/A + 0.25 Ib/A 28 89 95 93 95 95 
carfenlrazone + fluroxypyr + 90% NIB 0.0081b/A + 0.125 IIl/A + 0.25% vlv 9 88 95 93 95 97 
carfentrazone + fluroxypyr +90% NIB 0.0081b/A + 0.0625 IblA + 0.2:5% vlv 10 90 95 95 94 94 
untreated conlIoI 86 

7 :5 3 
ronltribenuron, and bromoxynil/MCPA were as the commercial 

13, 1999 evaluation date. 



::"==""'-l:=""-"===-==-==::':"'::':'==>' Traci A. Rauch and Donald C. ThilL Science Division, University of 
Idaho, Moscow, ID Two studies were established near Moscow, ID in 'Madsen' winter wheat 

""","';rnpy,t one examined the effects of grass herbicides alone and in combination with broadleaf herbicides on wild 
oat (AFEVA) and interrupted (APEIN) control and crop response. two examined wild oat 
and interrupted windgrass control and crop response to with different adjuvants. In both 
plots were 8 by 30 ft arranged in a randomized complete block with four replications. All herbicide treatments were 
applied with a sprayer calibrated to deliver 10 gpa at 30 psi and 3 mph (fable 1). Wheat 

"''as evaluated on June 4, 1999 in one, June 1999 in both and 13, 
control was evaluated on 13, 1999 in both 
were not uniform and were evaluated only in two and 

Wheat seed was harvested with a small plot combine from a 4 27 ft area in each 

1999 in two. Wild oat and 
Wild oat and interrupted windgrass 

Table 1. Application data. 

Application date 1999 May 26, 1999 
Wheal gromh 2 to 3 tiller jointing 
AfEVAand gromh stage I to 2 leaf 3 to 5 leaf 
Air temp (F) 42 62 
Relative humidity (%) 70 40 40 
Wind (mph., direction) 5. WNW LW l.W 
Cloud cover (%) 30 o o 
Soil temperature at 2 in (F) 50 64 64 

5.1 
2.66 

17 


In one, all imazamethabenz + difenzoquat combinations injured wheat 2 to 9% on June 4, 1999 (fable 

2). By June no injury was visible from any treatment (data not shown). All treatments, except diclofop, 

tralkoxydim, and tralkox)'dim + AMS, controlled interrupted windgrass 88% or better. Imazamethabenz, 

imazamethabenz + and tralkox)'dim controlled wild oat 70 to 75%. All other treatments controlled 

wild oat 90% or greater. Imazamethabenz + fenoxaprop/safener and c1odinafop + thifensulfuronltribenuron + 

MCPA ester 8% more grain than the untreated while imazamethabenz + difenzoquat + 

bromoxynillMCPA 9% less than the untreated check. All other treatments did not differ from the 

untreated check. 


In two, all treatments injured wheat 9 to 15% on Jooe 14, 1999 

visible from any treatment not No treatment controlled to 65%). 

AU treatments controlled wild oat 99%. Winter wheat in the difenzoquat + NIS treatments was 9<'/0 less than 

the ootreated check. Wheat for all other treatments did not differ from the ootreated check. 


189 




Table 2. Annual grass control in winter wheat with various grass and broad leaf herbicide combinations. 

Application Wheat Weed control Wheat 
Treatment' Rate timing •• b

inJury APEIN AFEVA yield 
Ib/A % Ib/A 

Imazamethabenz 0.47 1 to 2 leaf 0 98 70 6062 
Imazamethabenz + difenzoquat 0.235 + 0.5 3 to 5 leaf 9 93 75 5693 
Imazamethabenz + fenoxaprop/safener 0.235 + 0.041 1 to 2 leaf 0 98 99 6326 
Imazamethabenz + difenzoquat + 0.235 + 0.5 + 

bromoxynillMCPA 0.75 3 t051eaf 4 98 97 5264 
Imazarnethabenz + difenzoquat + 0.235.;. 0.5 + 

bromoxynil 0.375 3 to 5 leaf 2 98 92 5819 
Tralkoxydim 0.24 1 to 2 leaf 0 63 72 5783 
Tralkoxydim + AMS 0.24 + 1.5 1 to 2 leaf 0 75 92 5856 
Fenoxaprop/safener 0.083 1 to 2 leaf 0 98 90 6209 
Diclofop 1 1 to 2 leaf 0 52 90 5902 
Clodinafop 0.05 1 to 2 leaf 0 99 99 5948 
Clodinafop + bromo,,:ynil 0.05 +0.5 1 to 2 leaf 0 99 99 5923 
Clodinafop + thifensulfuronltribenuron 0.05.;. 0.014 It02kaf 0 94 99 5878 
Clodinafop + thifensulfuronltribenuron + 0.05 + 0.014 + 

MCPA ester 0.37 1 to 2 leaf 0 88 99 6312 
Untreated check 5794 

LSD (0.05) 2 NS 16 518 
plants/ft2 5 11 

"NIS (90% nonionic surfactant) applied at 0.25% vlv with all imazamethabenz treatments. Crop oil, nonionic surfactant blend (TF8035) applied 
at 0 .5% v/v with all tralko>--ydim treatments. Crop oil concentrate (Score) applied at 0.8% vlv rate with all c\odinafop treatments. AMS is liquid 
ammonium sulfale. 

bJune 4, 1999 evaluation. 

Table 3. Annual grass control in winter wheat with difenzoquat and adjuvant combinations. 

Wheat Weed control Wheat 
Treatment' Rate 

.. b
injury APEIN AVEFA yield 

Ib/A % Ib/A 
Difenzoquat 1 10 65 99 5412 
Difenzoquat + NIS 1 + 0.25 10 48 99 4801 
Difenzoquat + SS 1+4 9 29 99 5144 
Difenzoquat + SS 1+6 15 34 99 5420 
Untreated check 5302 

LSD (0.05) 2 NS NS 409 
plants/ft2 5 11 

"NIS (90% nonionic surfactant) applied at % v /v and SS [sticker spreader (NuFilm)) at oz ofproductlA. 
"June 14. 1999 evaluation. 
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Traci A. Rauch and Donald C. Thill. 
Science Division, University Moscow, ID Two studies were established near 

Tammany, ID in 'Symphony' winter wheat. Experiment one examined the effects of application timing and spray 
solution pH of sulfosulfuron on downy brame (BROTE) control and crop response. E":periment two examined 
downy brome control and crop response to suIfosulfuron, MKH 6561 alone, and MKH 6561 combined with 
metribuzin. In both plots were 8 by 30 ft in a randomized block with four 

All herbicide treatments were applied with a CO2 backpack sprayer calibrated to deliver IO 
and 3 mph (fable 1). Wheat injury was evaluated visually on April 14 and May 5,1999 in p ....""....""pnt 

one and 28 and July 1999 in 1:\.vo. Downy brome control was evaluated on 28 and July 
1999 in both experiments. Wheat seed was harvested with a small plot combine from a 4 by 27 ft area in each 
on 18, 1999. 

Table 1. Application data. 

Application date 14, 1999 
Wheat 1 to 2 tiller 2 to 3 tiller 2 to 3 tiller jointing 
Downy stage 3 t041eaf 5 to 6 leaf 5 to 6 leaf 10% heading 
Air temp (F) 48 45 45 44 
Relative humidity (%) 45 50 50 64 
Wind (mph, direction) 0 3, W 3, W 3,NW 
Cloud cover(%) 30 0 0 10 
Soil temperature at 2 in (F) 50 45 45 46 
pH 4.9 
OM(%) 3.8 
CEC (meqllOOg) 24 

In e""periment one, no treatment visually injured wheat not sho\\>n). solution pH affected downy brome 
control. Sulfosulfuron at spray solution 6, averaged over application timing, controlled downy brome best 
overall while control was least (57%) at spray solution 7 (Table 2). Application timing and spray 
solution pH affected wheat yield. The 3 to 4 leaf application, on average, yielded 8% more grain than the 5 to 6 leaf 
timing. Wheat yield was greatest at spray solution 4 ( 4875 lbl A) and lowest with spray solution pH 7 (4297 
Ibl A). Wheat for all herbicide treatments was not different from the untreated check. 

In two, the 5 to 6 ofMKH 6561 injured wheat 24% on May 28, 1999 (Table 
The 5 to 6 ofMKH 6561 and MKH 6561 + metribuzin injured wheat 10 and 14%, on July 
13. MKH 6561 + metribuzin at the 5 to 6 leaf stage controlled brome 84%, while sulfosuIfuron 
applied at heading downy brome only 48%. Wheat yield did not differ among treatments or from the 
untreated check. 

Table The effect of spray solution pH on downy brome control and wheat yield with sulfosulfuron. 

Sulfosulfuron 0.031 3 to 4 leaf 4 56 4951 
Sulfosulfuron 0.031 3 t041eaf 5 70 5033 
Sulfosulfuron 0.031 3 to 4 leaf 6 75 4686 
Sulfosulfuron 0.031 3 to 4 leaf 7 45 4595 
Sulfosulfuron 0.031 5 to 6 leaf 4 68 4799 
Sulfosulfuron 0.031 5 to 6 leaf 5 59 4421 
Sulfosulfuron 0.D31 5 to 6 leaf 6 79 4443 
Sulfosulfuron 0.031 5 to 6 leaf 7 69 3999 
Untreated check 4424 

LSD (0.05) 16 652 

bJuly 13, 1999 evaluation. 
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Table 3. Downy brome control and wheat response with sulfosulfuron and MKH 6561. 

Treatment' 

Sulfosulfuron 
MKH 6561 
MKH 6561 + metribuzin 
Sulfosulfuron 
MKH6561 
MKH 6561 + metribuzin 
Untreated check 

LSD (0.05) 
plantslft? 

Rate 
Ib/A 
0.31 
0.04 

0.04 + 0.188 
0.31 
0.04 

0.04 + 0.188 

Application 
timing 

5 to 6 leaf 
5 to 6 leaf 
5 to 6 leaf 
heading 
heading 
heading 

Wheat inju!):: BROTE" 
May 28 July 13 control 
____________..___O/cr- ______________ 

0 9 55 
24 10 74 
0 14 84 
0 4 48 
0 0 74 
0 6 63 

5 14 31 
20 

Wheat 
yield 
Ib/ A 
3321 
3370 
3403 
3347 
3658 
3282 
3503 

NS 

'NIS (90% nonionic surfactant) applied at 0.5% v/v with sulfosulfuron and 0.25%v/v with all other treatments. 
bJuly 13, 1999 evaluation. 
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lliiQJ!lln!~~.£Q.!lttl2!JIlli1..Illl1:.s.l[~~UJ;~~!!tJ!;lliLID..IQ!~IDl!!..£IQllS. Traci A. Rauch and Donald C. Thill. 
(Plant Science University of Idaho, Moscow, ID 83844-2339) A study was established in 1996 near 
Moscow, Idaho to evaluate field bindweed control and persistence ofBAS 589 03H in . wheat and pea. The 

was a randomized split-block with four Main were five herbicide treatments 
sequen.tially to the same in 1997, and 1998) and an untreated check by 30 ft). 

were two rotational crops (15 by 96 ft). The 1999 rotational crops, pea and spring (planted on half of 
each plot) were alternated with the pea and wheat planted in 1998. Treatments were applied with a 

backpack sprayer (Table 1). Fertilizer (26-13-0-10) was applied at 250 lb/ A and incorporated with 
a field cultivator on April 1999. Rotational crops, 'Columbia' pea and 'Penawawa' wheat, were 
seeded at 120 Ib/ A to the herbicide treatments on one-half of each plot on 16, 1999. Metribuzin 
was to pea at 0.25 lb ai/A preemergence on April 1999. Bromoxynil (0.375 lb ai/A) 
and MCPA amine (0.375Ib ai/A) were on May 1999 to wheat forbroadleafweed controL Spring 
pea and spring wheat were harvested on August 5 and 1999, respectively. Field bindweed control was evaluated 

on October 9,1998 and August 5,1999. Field bindweed control, crop yields, and application data for 1996 
and 1997 were published in the 1998 and 1999 Western of Weed Science Research pg. 155 
and 164, reS1JeclJve.Ly 

Table 1. Application data and soil analysis. 

Growth stage of field bindweed 8 to 11 inch runners! blooming 
Gpa 20 
Psi 40 
Air temperature (F) 73 
Relative humidity (%) 50 
Wind (mph) 1 
Cloud cover (%) 10 
Soil temperature at 2 in. (F) 66 

pH 6.3 
OM(%) 4.0 

silt loam 

No treatment visually injured the spring pea or wheat (data not shown). Dicamba + 2,4-D and glyphosatel2,4-D + 
AMS controlled field bindweed 91 and in October 1998 (Table BAS 589 03H treatments 
controlled field bindweed 75 and 80% in fall 1998. In 1999, all treatments controlled field bindweed 91 % or 
greater. The treatment by crop interaction and the treatment main effect were not for seed of 
pea or wheat 

Table 2. Field bindweed control and spring wheat and spring pea yield with BAS 589 03H and other herbicide combinations. 

BAS 589 03H 1.25 Summer 1996 
BAS 58903H 0.62 Postharvest 1997 
BAS 589 03H 0.62 Postharvest 1998 80 91 2638 6917 

BAS 58903H 1.25 Summer 1996 
BAS 58903H 1.25 Postharvest 1997 
BAS 58903H 0.62 Postharvest 1998 75 94 2731 6792 

Glyphosatel2,4-D + AMS 1+1.7 Summer 1996 
Glyphosatel2,4-D + AMS 1+1.7 Postharvest 1997 
Glyphosate!2,4-D + AMS 1+1.7 Postharvest 1998 94 99 2477 6676 

2,4-D 0.95 Summer 1996 
2,4-D 0.95 Postharvest 1997 
2,4-D 0.95 Postharvest 1998 60 92 2999 6532 

Dicamba + 2,4-D 0.5 +0.95 Summer 1996 
Dicamba + 2,4-D 0.5 + 0.95 Postharvest 1997 
Dicamba + 2,4-D 0.5+ 0.95 Postharvest 1998 91 93 2914 6278 

Untreated check 2992 6436 

LSD (0.05) 19 NS NS NS 
3 

treatmen15 were 
liquid ammonium sulfate. 
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~~Lru~~~~~~~~~~~~~~~~~mn~~mm~~~~~~~. TrnciA 
Jnt'/er5aTV of Idaho, Three studies 

Io<,.,,,,,.,,rtlp'nr,, one and two in 'Fidel' (imidazolinone-resistant) 
winter wheat and Italian ryegrass control \vith imazamox and various other grass 
herbicides. winter wheat examined Italian ryegrnss control with different 
postemergence grass herbicides. Plots in all experiments were 8 by 30 ft arranged in a randomized complete block 
with four replications. All herbicide treatments were applied with a CO2 pressurized backpack sprayer calibrated to 
deliver 10 gpa at 30 and 3 (Table I and 2). Wheat in experiments one and two winter killed and were re
seeded on April 1999 with 'Fidel' wheat. Wheat injury was evaluated visually on May 5 in experiment three 
and June 4 and 1999 in one and two, Weed control was evaluated on June 10 in 
eXlperiment two, June 30 in ex"erimem three, and July 1, 1999 in one and two. Wheat was not 
harvested from one and two due to and from e}"'"eriment three due to uneven fertilizer 
application. 

Table 1. Application data for experiment one. 

In e>.."eriment one, MKH 6562 + meuibuzin wheat 7% on the June 4, 1999 evaluation date (Table 3). 

June 14, no injury was visible from any treatment (data not shown). Sulfosulfuron and MKH 6561 suppressed 

jointed goatgrass 60 and 71%, All MKH 6562 treatments (alone or combined with 

metribuzin) controlled Italian ryegrass 94 to 96%. AU other treatments suppressed Italian ryegrass 65% 

or less. 


wheat not shown). All imazamox treatments at either timing 
gO::ltgrass and Italian ryegrass 98 to 99% (Table 4). Diclofop at the 4 to 8 leaf controlled 

In no treatment injured wheat (data not shown), c1odinafop, and MKH 6562 at both 
rates controlled Italian ryegrass 85 to (Table other treatments did not adequately control Italian ryegrass 
(32 to 75%). 
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eJq:>erim(;nt two, no treatment 

Italian ryegrass 81%. 

Wheat growth stage p;eemergence 2 to 3 leaf 
Italian ryegrass growth stage preemergence 1 to 2 leaf 
Jointed goatgrass growth stage 2 to 3 leaf 
Air temp (F) 46 
Relative humidity (%) 38 77 
Wind (mph, direction) 0 4,E 
Cloud cover (%) 0 99 
Soil temperature at 2 in (F) 58 46 
pH 4.9 
OM (%) 3.89 
CEC (meqiIOOg) 21 
Texture silt loam 

2 tiller 

3 t041eaf 

5 to 6 tiller 


60 

45 


2,W 

o 
60 

Table 2. Application data for experiments two and three. 

Application date 
Wheat growth stage 2 tiller 
Italian ryegrass growth stage 3 to 4 leaf 
Jointed growth stage 5 to 6 tiller 
Air 60 

(%) 45 
Wind (mph, direction) 2,W 
Cloud cover(%) 0 
Soil temperature at 2 in (F) 60 

(%) 
CEC (meq/IOOg) 

June 4, 1999 
3 to 5 tiller 
4 to 8 leaf 

6 to 8 tiller 
54 
79 

3,NE 
20 
50 

4.9 
3.89 
21 

April.27, 1999 

2 to 3 tiller 

3 to 4 leaf 


40 

55 


1, W 

50 

45 

5.2 


2.88 

17 


http:April.27


Table 3. Jointed goatgrass and Italian ryegrass control and winter wheat response with fiufenacetlmetribuzin. and other grass herbicides. 

Flufenacetlmetribuzin 0.27 Preemergence 0 2 10 

Flufenacetlmetribuzin OAO Preemergence 0 0 50 

Triasulfuron 0.016 Preemergence 0 0 15 

Triasulfuron 0.026 Preemergence 0 0 8 

Triasulfuron + flufenacetlmetribuzin 0.016+0.27 Preemergence 0 0 24 

Chi orsu lfuron 0.016 Preemergence 0 0 22 

Pendimethalin 0.5 Preemergence 0 0 0 

Flufenacetlmetribuzin 0.27 1 to 2 leaf 0 11 2 

Flufenacetlmetribuzin OAO 1 to 2 leaf 0 0 20 

MKH 6562 + NIS 0.027 + 0.25 3 to 4 leaf 0 34 96 

MKH 6562 + NlS 0.04+0.25 3 to 4 leaf 0 54 94 

MKH 6562 + metribuzin + NIS ·0.027 + 0.14 + 0.25 3 t041eaf 7 24 96 

MKH 6561 + NIS 0.04 + 0.25 3 to 4 leaf 0 71 34 

Sulfosulfuron + NIS 0.031 + 0.5 3 to 4 leaf 0 60 65 


3 to 41eaf 0 10 48 
check 

LSD (0.05) 21 34 

was at a rate. 
timing based on Italian ryegrass growth stage. 

'June 4, 1999 evaluation. 


Table 4. Jointed goat grass and Italian ryegrass control in winter wheat with imazamox. 


lmazamox 0.032 3 t041eaf 98 98 
lmazamox 0.04 3 t041eaf 99 99 
lmazamox 0.048 3 to 4 leaf 99 99 
Diclofop 1 3 to 4 leaf 0 63 
lmazamox 0.032 4 to 8 leaf 98 99 
lmazamox 0.04 4t081eaf 99 99 
Imazamox 0.048 4 to 8 leaf 98 98 
DiC\ofop 1 4 to 8 leaf 0 81 
Untreated check 

LSD (0.05) 18 

Table 5. Italian ryegrass control in winter wheat with postemergence graSs herbicides. 

Flufenacetlmetribuzin 0.27 39 
F1ufenacetlmetribuzin OAO 66 
MKH 6562 + NIS 0.027 +0.25 85 
MKH 6562 + NIS 0.04 +0.25 90 
MKH 6562 + metribuzin + NIS 0.027 + 0.14 + 0.25 75 
MKH 6561 + NIS 0.04 +0.25 32 
Sulfosulfuron + NIS 0.031 + 0.5 54 
Diclofop 1 97 
Tralkoxydim + TF8035 0.18 + 0.5 42 
Tralkoxydim + TF8035 0.24 + 0.5 41 
Clodinafop + cac 0.05 + 0.8 92 
Untreated check 

LSD (0.05) 34 
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Soil persistence in winter wheat with ethametsulfuron and imazamox. Traci A. Rauch and Donald C. Thill. (plant 
Science Division, University ofIdaho, Moscow, ID 83844-2339) Two studies were established at the University of 
Idaho Plant Science Farm near Moscow, Idaho in 'Madsen' winter wheat Experiments one and two examined soil 
persistence of ethametsulfuron and imazamox, respectively. Ethametsulfuron and imazamox were applied to 
'Legend' and imidazolinone-resistant canol a, respectively, in spring 1998. Experiment one (8 by 21 ft) and 
experiment two (16 by 30 ft) plots were arranged in a randomized complete block with four replications. All 
herbicide treatments were applied with a CO2 pressurized backpack sprayer calibrated to deliver 10 gpa at 30 psi and 
3 mph (Table 1). All plots were treated with Ilb/A of diclofop, 0.25 Ib/A ofbromoxynil and O.0121b/A of 
thifensulfuronltribenuron for wild oat and broadleafweed control. Wheat injury was evaluated visually on April 26, 
1999, in both eXl'eriments. Wheat seed was harvested with a small plot combine from a 4 by 18 ft (experiment one) 
and 4 by 27 ft (experiment two) area in each plot on August 17, 1999. 

Table 1. Application data and soil analysis. 

Application date 

Canola growth stage 

Air temp (F) 

Relative humidity (%) 

Wind (mph, direction) 

Cloud cover (%) 

Soil temperature at 2 in (F) 

pH 

OM(%) 
CEC (meqliOOg) 
Texture 

Experiment one 

June 2, 1998 


2 to 4 leaf 

65 

62 


3,NW 

5 


54 

5.4 

3.2 

20 


silt loam 


Experiment two 

June 2, 1998 


2 to 4 leaf 

51 

79 

o 


40 

55 


In both experiments, no treatment visual.ly injured winter wheat (data not shown). Wheat yield in experiments one 
and two ranged from 6824 to 7202 and 6587 to 7081 Ibl A, respectively, and did not differ among treatments or from 
the untreated check (Table 2 and 3). 

Table 2. Wheat seed yield with ethametsulfuron. 

Wheat 
Treatment' Rate yield 

Ih/A Ih/A 
Ethametsulfuron 0.027 6824 
Ethametsulfuron 0.054 7202 
Untreated check 7185 

LSD (0.05) NS 

'All treatments applied with 90% nonionic surfactant at 0.25% v/v . 

Table 3. Wheat seed yield with imazamox. 

Treatment' 

Imaz.arnox 
lmazamox 
Imazamox 
Imazamox 
lmazamox 
Untreated check 

LSD (0.05) 

Rate 
Ih/A 

0.024 
0.032 
0.040 
0.048 
0.080 

Wheat 
yield 
Ih/A 
6749 
6785 
6595 
7081 
6808 
6587 

NS 
'All treatments were mixed with 32% UAl'l (urea ammonium nitrate) at 1 quartiA and 90% NIS (nonionic surfactant) at 0.25% v/v . 
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Michael J. Wille and Don W. 
Morishita. (Twin Falls Research and Extension Center, Twin Falls, ID 83303-1827) A 
was established in Power County, to compare the of imazamox applied at different rates in early and 

gO<ltg)'ass control in winter wheat ('Fide!'). The experimental was a randomized 
Individual were 8 25 ft. Winter wheat was planted September 28, 

1999. Herbicides were broadcast~applied with a 
with 11001 flat fan nozzles on April 19 and May 12. Jointed 
conditions are in Table 1. for the 
treatments were evaluated visually for crop injury 
Sp.r,tprnh,F'r 9 with a small-plot combine. 

Table 1. Application data. 

Wheat stage 4 inches, tillered 7 inches, tilIered 
goatgrass growth stage Tillered Tillered 

Air temperature (F) 64 58 
Soil (F) 60 54 
Relative (%) 48 42 
Wind velocity (mph) 6 
Cloud cover (%) 100 100 

Herbicide treatments did not injure the winter wheat. Imazamox applied in spring at OAO or 0.48 Ib/A 
controlled jointed 63 to 73% compared to 37% control with imazamox at 0.32 Ib/A on May 12. Jointed 
g02LtgraSS control on June 15 from 80 to 98% and did not differ among herbicide treatments. Winter wheat 
grain yield from 17 to 25 bul A and did not differ among herbicide treatments or from the untreated check. 

Table 2. Effect ofimazamox rate and timing on crop injury, jointed gaatgrass control, and grain yield. 

Application 

Treatment' Rate Date injury control Yield 

Check 0 0 0 0 17 

lmazamox+ 0.032 April 19 0 37 0 86 23 

UAN+ 32 fl oz 

NIS 0.25%v/v 

lmazamox+ 0.040 April 19 0 63 0 97 23 

UAN+ 32 fI oz 

NIS 0.25% v/v 

lmazamox-r 0048 April 19 0 73 0 98 23 

UAN+ 32 fl 02 

NIS 0.25%v/v 

lmazamox+ 0.032 May 12 0 82 25 

UAN+ 32 fI 02 

NIS 0.25% v/v 

lmazamox + 0.040 May 12 0 80 19 

UAN+ 32 fl oz 
NIS 0.25%v/v 

lmazamox+ 0.048 May 12 0 80 24 

UAN+ 32 fI oz 
NIS 0.25% v/v 

LSD NS il NS NS NS 

'Jointed goat grass (AEGCY) was the weed species evaluated. 

bUAN is a 28% urea ammonium nitrate solu~ion, NIS is a nonionic surfactant 
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sprayer calibrated to deliver 10 
was 10 

May 12. All 
goatgrass control June 15. Grain was harvested 



~~~~~~~~~~~~~~~~~~~~~~~~~~~. David S. Belles and 
",n,pr',,", Fort 

Collins CO 80523) A study was established at the Colorado State University Agricultural Research 
Demonstration and Extension Center in Larimer County, Colorado to compare the of fluroxypyr 
and dicamba on six accessions ofkochia, representing three levels of dicamba (8), 
medium (MT), and (HT), when applied at three growth stages, large, medium, and small. The kochia 
accessions were screened previously for dicamba tolerance. Kochia was planted on May 11, 1999. The 

was a completely randomized with each treatment replicated three times. Plots 
were 10 by 16 ft. Fluroxypyr anddicarnba at 0.0175,0.035,0.07,0.14,0.28, and 0.421b/A were sprayed 
on July 6, 1999 with a CO2 sprayer calibrated to deliver 24 GPA at 35 
Treatments were to kochia at three growth by three 3 to 11, 12 to 
15, and 16 to 24 inches tall. Environmental conditions at application were air 78 F, relative 
nwmIClIty 63%, soil 66 F at four soil and overcast. Kochia control was 
evaluated visually on July 29, 1999. The average and kochia biomass was determined 

harvesting, and drying 5 plants of each kochia accession in each treatment on 6, 1999 
the results by the number ofplants harvested. 

Fluroxypyr at all rates and accessions controlled kochia better than dicamba. Fluroxypyr controlled kochia 
greater than 80% at 0.28 Ib/A. There were no consistent differences between control of different kochia 
accessions with fluroxypyr (Table 1). Dicamba at 0.421b/A controlled susceptible kochia 83% and Sato 
HT kochia 86%. Dicamba did not control other kochia accessions at 0.42 Ib/A. All other rates of dicamba 
provided control of all kochia accessions (Table 1). fluroxypyr to 
and small kochia did not affect kochia control across individual accessions (data not shown). 
Fluroxypyr and dicamba did not control small, medium, and large kochia 
Hnwpvpt" there was a trend for increased control of small kochia at rates of0.28 to 0.42 Ib/A. 

,r,.,·vu,,,,,. controlled and small kochia 58, and across all rates and 
accessions dicamba to mediwm, and small kochia were variable. 
Some rates on some accessions showed increased control when small kochia was sprayed. The same rates 
on other accessions showed the opposite trend and trends were not consistent across rates to the 
same accession not across rates and kochia dicamba controlled 
ill<;"'''....'', and small kochia 28, 

All herbicide treatments reduced kochia biomass, averaged over and accessions. 
reduced biomass greater than dicamba only at 0.035 and 0.07 Ib/A. Dicamba at 0.28 to 0.42 Ib/A reduced 
biomass greater than 0.0175 to 0.07 Jb/A. Fluroxypyr applied at 0.0351b/A reduced biomass greater than 
0.01751b/A. Higher rates offluroxypyr generally did not reduce biomass further (Figure I). Kochia 
biomass ofmedium and high tolerant kochia over herbicide rate and application was not 
greater than susceptible kochia treated with dicamba and fluroxypyr with the same rate. All rates 
of fluroxypyr and dicamba reduced the kochia biomass of each accession compared to the untreated 
of ea-ch accession except accession 94-26 MT in which neither fluroxypyr nor dicamba consistently 
reduced kochia biomass (data not shown). Also, fluroxypyr at 0.0175 Ib/A did not reduce the biomass of 
the Sato HT and Forsyth HT kochia accessions to untreated plants. When averaged across rates 
and dicambareduced kochia biomass medium, and small kochia by 60, and 64%, 
respectively and fluroxypyr reduced kochia biomass of and small kochia by 67, and 
68%, not 

An herbicide treatments reduced kochia averaged over and accession dicamba at 
0.0175Ib/A. reducedkochia more than dicamba at each herbicide rate. Dicamba rates 
of 0.28 and 0.42Ib/A were cOI1lJ.parable l1rn,YVlmrrat 0.035 Ib/A reduced kochia 

of each accession HT and Forsyth HT accessions treated with dicamba 
or fluroxypyr were taller than and medium tolerant accessions. of kochia, 
accession 77-10 S, were similar when treated with fluroxypyr and dicamba rates of 0.07 to 0.42 Ib/A (data 
not shown). at all rates reduced kochia height greater than dicamba on all other accessions, 

Sato HT. across rates and dicamba reduced the height of 
medium, and small kochia by 36, 41, and 46%, respectively, and fluroxypyr reduced the kochia of 

medium, and small kochia by 64, 20, and 66%, respectively (data not shown). 

198 

http:0.0175,0.035,0.07,0.14,0.28


Table 1. Visual evaluation of kochia control for herbicide treatments averaged over three kochia 

Rate 77-10 S 94-33 MT 

Dicamba 0.0175 6 4 2 4 4 4 

Dicamba 0.035 10 11 12 5 12 8 

Dicamba 0.07 30 J6 18 8 17 16 

Dicamba 0.14 38 18 8 11 41 23 

Dicamba 0.28 74 34 36 25 60 42 

Dicamba 0.42 83 68 28 86 64 

Fluroxypyr 0.0175 23 22 26 23 22 21 

Fluroxypyr 0.035 28 25 19 26 32 31 

Fluroxypyr 0.07 48 47 49 47 44 53 

Fluroxypyr 0.14 73 65 61 69 77 75 

Fluroxypyr 0.28 86 84 81 88 88 89 

Fluroxypyr 0.42 92 92 91 91 92 90 


9 

moderate tolerance, HT'" high tolenmce to dicamba 

Table 2. Visual evaluation of kochia control for herbicide treatments averaged over kochia accessions. 

Rate Small Medium 

Dicamba 0.0175 4 3 5 
Dicamba 0.035 13 7 9 
Dicamba 0.07 17 16 19 
Dicamba 0.14 24 21 25 
Dicamba 0.28 36 53 47 
Dicamba 0.42 60 67 60 
Fluroxypyr 0.0175 21 24 24 
Fluroxypyr 0.035 26 21 33 
Fluroxypyr 0.07 56 43 46 
Fluroxypyr 0.14 74 67 68 
Fluroxypyr 0.28 88 86 84 
Fluroxypyr 0.42 93 91 90 

LSD 8 
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Control of biennial wonnwood with various herbicides. Brian Jenks and Gary Willoughby. (NDSU, North Central 
Research Extension Minot, ND 58701). Biennial wonnwood has become a problem weed in crop 
production fields North Dakota. Various herbicides were applied June 14 to a population of 
biennial wonnwood (2-10") to evaluate efficacy. No crop was seeded. Individual were 10 x 30 ft in 

All treatments were applied with XR8001 flat fan nozzlesa RCBD with three 

Glufosinate excellent control of biennial wonnwood. Glyphosate at 0.75 lb was more effective 
than 0.38 lb. Bromoxynil + MCPA burned down the wonnwood soon after application, but substantial regrowth 
occurred after the first evaluation. and imazamox were not effective on biennial wonnwood. 
Clopyralid activity on wonnwood was very slow. 

wnrmwood with various nl".rlnlCl(\l".~ 

Fomesafen + MSO 0.24 + 0.5% 37 12 

Lactofen + COC 0.094+ 1% 62 15 

Glyphosate + AMS 0.38+ 2% 84 82 

Glyphosate + AMS 0.75+2% 96 96 

lmazamox + Quad 7 0.039+1% 45 27 

Glufosinate + AMS 0.44+ 31b 99 99 

2,4-D ester 0.25 68 47 

Clopyralid 0.035 !3 48 

Bromoxynil + MCPA 0.50 86 40 

Untreated 0 0 

CV 7 19 

a Bromoxynil + MCPA applied as commercial premix 
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l:'arJmm.gi:Oltl, New Mexico to evaluate the response of Roundup Ready field com 
hN,!>lIl"",t-UJrl'''''!<! to preemergence followed by postemergence herbicides. 

COIIlplere block with three replications. Individual plots were 
with a 

with 
11 and 

<>IJIJUIOU 00 June 3, June 

..~•..n·"",,,,,,Ml 

plus dicamba at 0.178 0.125 

Broadleafweed control in roundup ready field com with preemergence followed by postemergence 
herbicides. R.N. Arnold and Dan Smeal. (New Mexico State University Agricultural Science 
I:'ar;mmlgi:on, NM 87499) Research plots were established on May 11, 1999 at the Agricultural :SCIence 

Dekalb 

of7.8 and an organic matter content less than 1%. The pvr\Pf'i!m"'"t::l 

34 rows 30 ft 
air backpack sprayer calibrated to deliver 30 at 30 

with disk openers on May 11. 
with 0.15 in applied water. 

and July L Black mg;tltsltlade, redroot and 
lanlbsqwlrte:rs infestations were heavy and Russian thistle mtl:$tatlOlIS were 

preemergence treatment was evaluated on June 14. 
treatments were evaluated on July 6 and 19 and 2. 

S-metolachlor preentergence at 1.3 lblA followed by a postemergence treatment of primisulfuron 
the of9. Common lambsquarte:rs, redroot and 

mg;ntsnacte control were excellent with all treatment except the check. 
Russian thistle control were to excellent with all treatments except glyphosate applied postemergence 
on June 3 and 17, and July 1 at 0.75IblA, S-metolachlo applied preemergence 311.3lblA followed by 
glyphosate applied 00 July 1 at 0.75 lb/ A, and the check. 

Table. Broadleafweed control in Roundup Ready field corn with preemergence followed by postemergence herbicides. 

Treatment' Rate Com Weed control 
injury CHEAL AMAR.E AMABL SOLNI SASKR 

IblA % --

S-metolachlor + atrazine" (pm) 1.9 0 100 100 100 100 100 
S-metolachlor + atrazine (pm)/ 
glyphosateC 1.9/0.75 0 100 100 100 100 100 
S-metolachlor + attazine (pm)/ 
glyphosated 1.9/0.75 0 100 100 100 100 100 
S-metolacblor + atrazine (pm)! 
glyphos:ate' 1.9/0.75 0 100 100 100 100 100 
S·metolachlor + 
primisulfuron + 1.9/0.178+0.125 5 100 100 100 100 100 
Glyphosate' 0.75 0 100 97 96 100 83 
Glyphosated 0.75 0 100 100 100 100 80 
Glyphosatec 0.75 0 100 100 100 96 70 
S-metolachlor/glyphosate' 1.3/0.75 0 100 100 100 100 82 
S-meto!achlor/glyphosated 1.3/0.75 0 100 100 100 100 99 
S-metoiachlor/glyphos:ate' 1.3/0.75 0 100 100 100 100 70 
S-metolachlor/primisulfuron + dicamhadJ" 1.3/0.178+0.125 9 100 100 100 100 100 
S-metolachlorl 
primisulfuron + dicamha + (pm) 1.3/0.148 2 100 100 100 100 100 
S-metolachlor+ atrazine (pm) 
pimisulforon + dicamha + (pm) 1.9/0.148 2 100 100 100 100 100 
Alnlzineb 1.5 0 100 100 100 100 100 
Weedy check 0 0 0 0 0 0 
LSD 0.05 1 1 1 1 I 3 

• pm '" packaged mix. 

b Treatments applied preemergence. 

C Postemergence treatments appJied on June 3, and evaluated on July 6. 
d Postemergence treatments applied on June 17, and evaluated on July 19. 
• Postemergence treatments applied on July 1, and evaluated on August 2. 

f NIS added to postemergence treatments at 0.25% v/v. All other postemergence treatments had AMS added at 1.5% vlv. 
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M.Ann 
Pool, Chad 
Research and Extension University Twin Falls, ID 83303-1827) In 1998, on-farm replicated 
plot wild oat control trials were initiated in three southern Idaho counties. The purpose of these trials was to 
determine the reduced herbicide rates for wild oat control in three counties with different CrClDOIDIl: 
practices. This the second year ofa four year The on-farm were established in 
Franklin, and Butte counties. At each study the was completely random with 
three A different field was used at Franklin in 1999. At this each of the six plots were 
53 by 900 ft. 'Colter' barley was seeded April 26, 1999, at 110 Ib/A, in an Ant Flat silty clay loam soil with an 
average pH of 6.7, 3% matter, and a CEC of 22.5 meqllOO g soiL On May 21, wild oat populations were 
determined by wild oat within 0.25 areas ofeach plot at 100 foot intervals 7 ft from the 
center of each plot. A total of60 counts were taken. Wild oat seed rain was collected at the same sanaplmg 
each plot August 4. Counting sites were with a GPS to enhance future counts in the same areas rhr,"""rh 

rotations. Herbicide was applied June 1 0, at the crop 3 to 4-leaf and wild oat 2 to 3-leaf stage. A Ro-Gator 
commercial sprayer with a 58 foot boom was used to make all applications at 10 gpa. Barley was harvested August 
24,1999, using a farmer owned combine with a 25 foot header, taking one pass through each I). 
Imazamethabenz did not show any visual to the crop. Field bindweed became quite abundant in this field. 

Table J. Wild oat plant popUlation, seed rain, and crop yield in Franklin County. 

Wildo3t 

bu/A 

1 X rate 58.9 L6 62 

112 X rate 24.7 92.7 6.5 59 

herbicide seed rain 

At Minidoka county, the was located in a field with a crop rotation sugar and potato. 
beet was planted in 1999. Plots were reestablished and wild oat populations were determined June 21 by the 

method similar to that described above but without GPS mapping 2). No further data was collected from this 
field this season. 

in each plot at Minidoka County. 

IX 21 

O.5X 14 

IX 2 4 

O.5X 2 9 

IX 3 3 

O.5X 3 

The third location in Butte County was planted to barley in 1999. at 0.235 and 0.47 Ib/A was 
applied with a commercial sprayer June 29. Barley was 6 inches tall and fully tillered and the wild oat was in the 1 
to Green foxtail was in the 3 to 6-leaf stage. Wild oat and barley populations were not counted in 1999. 
A combine with a 20.9 ft header was used to harvest the barley on 28. Like 1998, barley yields were 

between the 0.5X and LOX imazamethabenz rate. 
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S. Donald C. and Don W. 
Morishita. (Idaho Agricultural Experiment Station, University ofIdaho, Moscow, Idaho, 83844-2339) The 
occurrence and distribution ofweed species are dynamic pheno:meDa. Few programs devote resources to 
systematically weed floras or changes in weed species distributions. The distribution of 
weed species in Idaho submitted from all sources for identific:a:tion by weed science diagnostic personnel. and of 
weed species in Idaho otherwise called to the attention ofthe University of Idaho Lambert C. Erickson Weed 
Diagnostic Laboratory since 1984. were examined to discover recent in distributions. The distnbution was 
categorized into three groups. Three species were found to be new to the Pacific Northwest (Idaho. and 
Washington) in 1999. One was found to be a new record for Idaho in 1999. were found to 
be new for individual counties in 1999. As this diagnostic service continues to build the data as 
extension weed identification programs and as staffand consultants gain in ability, 
fewer are and fewer unrecorded are reported. This is considered to be a measure of 
successful state and county extension programs. These new records document the reporting and verification of the 
presence of these species, not necessarily their time of entry into the state or county. Not all are recognized weeds; 
some are native to the continent, region, state, or district; others are simply escaped ornamentals or crops; none are 
native to the location The rePorting period for these data was October 1, 1998 to September 30, 1999. 
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), name, and 
location(s) of each new record. Additional data are maintained on file. 

Group I: New regIonal not previously documented for the Pacific Northwest by the Weed 
Di~lgnOstJic Laboratory, nor MU"""l',tl" listed in Flora ofthe Pacific Northwest (new regional as well as state and 
county records). 

1. Galinsoga parviflora Cav. (GASPA), smallflower, Asteraceae. County: Kootenai 
2. Linaria purpurea (L.) Miller (lit), toadflax, purple; County: Twin Falls. 
3. Monarda citriodora Cerv. ex Lag. (MOACI), beebalm, lemon; Lamiaceae. County: Oneida 

Group IT: New state records: not previously documented for Idaho by the Weed Diagnostic LatloratOry 

although currently listed in Flora of the Pacific Northwest (new state as well as county records). 

1. Reseda alba L. (RESAL), mignonette, white; Resedaceae. County: Kootenai. 

Group m: New county records: not submitted and/or to the Weed Ditlgnostic 
Laboratory in the county listed, although previously reported in one or more counties in Idaho. 

1. Bacopa rotundifolia (Michx.) Wettst (BAORO), waterhyssop, disc; Scrophulariaceae. County: Gem. 
2. Berleroa incana (L.) DC. (BEFIN), alyssum, hoary; Brassicaceae. Counties: Custer and Blaine. 
3. Centaurium umbel/atum Gilib. (CTIER), centaury, common; Gentianaceae. County: Latah. 
4. Ghaenorrhinum minus (L.) Lange (CHNMI), dwarf, County: Kootenai. 
5. Chamaesyce glyptosperma spurge, County: Latah. 
6. Chamaesyce maculata (L.) Small (EPHMA), spurge, spotted; EuphOIbiaceae. County: Oneida 
7. Conringia orientalis (L.) Dumort. (CNHOR), mustard, Brassicaceae. County: Latah. 
8. tinetoria Nutt (CRLTI), plains; Asteraceae. County: Canyon. 
9 Knautia arvensis T. Coult (KNAAR), bluebuttons; Dipsacaceae. County: Bear Lake. 
10. Oxalis dillenii Jacq. (OXAS1), woodsorreL southern yellOW; Oxalidaceae. County: Latah. 
11. Porietaria pensylvanica Moo!. (pAIPE), pellitory, Pennsylvania; Urticaceae. County: Payette. 
12. Sisymhrium officinale (L.) Scop. (SSYOF), mustard, hedge; Brassicaceae. County: Clearwater. 
13. Trifolium arvense L. (TRFAR), clover, rabbitfoot; Fabaceae. County: Nez Perce. 
14. Triodanis perfoliata (L.) Nieuwl. (TJDPE), venuslookingglass, common; County: Kootenai. 
15. AtripJex hortensis L. (ATXO) orach, garden; Chenopodiaceae. County; Bannock. 

(*) Bayer code not listed in WSSA Composite List of Weeds 
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~illQ!~.QltM.mlli:!!~~~~lli!..lQl~ll£!:~1Q!~!!y'~~.£Q;!.1.!r!& John J. Sterling, Rodney G. Lym, and 
Donald R Sciences and Animal and Range Sciences North Dakota State University, 

ND 58105). Approximately 15 to 20% ofthe National Grassland in southeastern North Dakota is 
infested with leafY spurge. These infestations threaten habitat of the western prairie orchid, which is on the 
federal threatened and endangered list. The purpose ofthis research was to evaluate various herbicide 
treatments to control leafY spurge while western fringed orchid populations and other non-target 

The first experiment was established to evaluate various herbicides for leafY spurge control in an area likely to 
support the western prairie fringed orchid on the Sheyenne National Grassland. Herbicides included glyphosate 
plus imazapic plus MSO plus 28% N and quinclorac plus MSO and were applied in September 1997 and 
reapplied in 1998 to the same plots. Treatments were applied a hand-held sprayer 8.5 gpa at 35 

The plots were 10 by 30 in a block with four LeafY spurge 
stem density and control was evaluated in July 1998 and 10 and 22 months after the first treatment (MAFT), 
respectively. 

UW"-""'Pl'" provided the best leafY spurge control and reduced density to an average of 5 
",,,,",m,,,'rn- 10 and 22 compared to 158 and 314 in the untreated 

control (Table There was a tendency for leafY spurge stem to decline as the herbicide rate 
increased. Glyphosate plus 2,4-D reduced stem less than quinclorac or imazapic and control was similar to 
the untreated check 22 MAFT. 

A seed bank study was conducted in conjunction with the herbicide trial. Each was divided in half 
and five soil cores were taken both the left and side for a total of 10 cores per plot. The 2.5 em of 
the soil surface plus the litter layer was removed a standard golf cup cutter (10 em in diameter). Soil cores 
were taken in May 1998 and the soil was washed through a 4 mm sieve and a 0.2 mm sieve to remove coarse and 
fine materials. Samples were then 3 to 5 mm deep on a layer ofsterile sand (approximately 1 em over 
a 2 inch soil. Seed from a total of 56 (4 7 herbicide 2 
"UL,=tllIlJC"'''J soil cores were grown in the were counted and removed after identification. 
LeafY spurge comprised 40% of all germinated seedlings, with grasses 25%, forbs 22%, grasslike 10%, and other 
species 3% (Table 

","vr,pr,rnpnt was established at two locations in July 1998 to evaluate herbicide on the western 
orchid. The orchid were located in an exc10sure located on the Sheyenne National 

Grassland and along a right-of-way ofHighway 27 adjacent to the Grassland. A total of48 orchids in the 
exc10sure and 40 orchids along Highway 27 were for treatment and later identification. The treatments 
included glyphosate plus at 0.4 + 0.6 IbfA, MSO plus 28% N at 0.125 Ib + lqt + IqtlA and 
quinclorac plus MSO at lib + IqtlA and an untreated control. The plots were 1 located randomly within the 
exdosure and Highway 27 with 12 and 10 replications, respectively. Orchids were counted on July 6, 1999 
(l0 MAFT) in the exclosure. However, orchids could not be counted at the Highway 27 location because of 
persistent flooding the growing season. 

The growth ofthe western orchid was not affected by the herbicides evaluated in this study. At least 
one orchid reappeared in 9 of 1] replications of the quinclorac treatment (one plot was lost) (Figure 1). Orchids 
reappeared in 7 of 12 replications of the imazapic and glyphosate plus treatments with one or more orchids 

where they The orchid in 6 of 12 replications control with one or more 
orchids where Orchid numbers were the treatments with 21 orchids 
reannc~rim1 in 1999, while imazapic, plus and the untreated control had] I, 16 and 13 orchids, 
respectively (Figure 

In summary, both quinclorac and controlled leafY spurge when fall applied with no affect on the western 
fringed orchid. spurge will be the first and most abundant to appear foHowing a 

disturbance of the soil surface or after removal of the current vegetation canopy using herbicides. Thus a long-
term management plan is needed to control this weed in western fringed orchid habitat 
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Table 1. Effilct offilJl applied herbicides on 1ea1Y spurge stem density applied mice'. 

Stem 

Treatment Rate 

--lblA- ---%-
Quinciorac+MSO 08+lqt 10 62 

Quinciorac+MSO I+lqt 0 19 

Imazapic+MSO+28%N O.0625+1qt+lqt 9 77 

Imazapic+MSO+28%N O.l25+Iqt+lqt 22 

Glyphosate + 2,4-D 0.2+03 140 300 

Glyphosate + 2,4-D 0.4+0.6 78 296 

Control 158 314 

LSD (0.05) 57 111 

Table 2. Evaluation ofthe seed bank in Ii 1ea1Y spurge infustation averaged over treatment'. 

% -No. % 
Lea1Y spurge 40 NA NA NA 

Grasses 25 13 15 85 

Grasslike 10 2 NA NA 

Forb 22 28 14 86 

Other 3 NA NA 
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Figure 1. Effect of herbicide treatment on western prairie fringed orchid reappearance the following growing 
season. 
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Figure 2. Total number of western prairie fringed orchids that regrew following a fall herbicide treatment. 
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G. 
(Department of Plant Sciences, North Dakota State University, The auxin transport 

UUH.U:VU'<_VI-'~L suppresses the of naturally occurring lAA and synthetic auxin-like 
The purpose of this research was to evaluate Canada thistle and spotted knapweed control by 

auxin applied with diflufenzopyr. 

In the first experiment auxin herbicides were applied at approximately 50% below the nonnal use rate for season-
control to more detennine if diflufenzopyr caused increased weed control compared to the herbicides 

alone. The experiment was established near on June 1997, with an air temperature of82 F and a 
dew point of 66 F. Canada thistle was in the bud growth and 4 to 16 inches tall. The herbicides were 
applied a hand-boom sprayer delivering 8.5 gpa at 35 psi. The plots were 10 30 feet and treatments were 
replicated four times in a randomized complete block design. All treatments were app lied with the surfactant X-77 
at 0.25% plus 28% N at (v/v). Canada thistle injury was visually evaluated I MAT (month after 
trel:ltm1erlt) and control based on to the control was evaluated 3 and 12 MAT. 

Canada thistle injury was increased when diflufenzopyr was applied with any of the herbicides evaluated 
(Table 1). Plants treated with diflufenzopyr plus herbicide desiccated faster and tended to turn black in color 
rather than brown as observed when plants were treated with a herbicide. The greatest increase in foliage 
injury occurred when diflufenzopyr was with or which 77% 

1 MAT to only 34% when the herbicides were applied alone. 

Canada thistle control 3 MAT increased when diflufenzopyr was with dicamba, 2,4-0, quinclorac, and 
clopyralid to the herbicides applied alone (Table 1). The most dramatic increase occurred when 
ditlufenzopyr was applied with quinclorac. Quinclorac does not control Canada when applied 
with ditlufenzopyr control 3 MAT averaged 67% compared to 6% when the herbicide was alone. 
Control increased from 37 to 70% with dicamba and from 44 to 83% with when the herbicides were 
with diflufenzopyr compared to herbicides alone. No treatment provided satisfactory control 12 MAT. 

The second evaluated Canada thistle control with dicamba, quinclorac, and clopyralid plus at 
standard use rates alone and with ditlufenzopyr at various ratios (herbicide:ATI) Treatments were on June 
9, 1998, near Fargo as previously described. Canada thistle were beginning to bolt and were 4 to 10 inches 
tall. 

Canada thistle control with when the herbicide was with diflufenzopyr 
compared to alone 64% when quinclorac was at 12 oziA 
diflufenzopyr compared to only 5% when the herbicide was applied alone 2 MAT. However, control was similar 
regardless of the ratio of quinclorac:ditlufenzopyr. Initial control with dicamba and clopyralid 2,4-D was 
similar whether the herbicides were applied alone or with the ATl. Canada thistle control with dicamba and 
clopyralid plus 2,4-0 was higher 15 MAT when the herbicides were with compared to the 
herbicides alone. The increase in control was independent of the diflufenzopyr application rate. 

PYT'PTiTn,,.,,twas on June 9, 1999, to evaluate dicamba and applied at various rates 
with for Canada thistle control. Canada thistle was in the early-bolt growth stage and 5 to 10 inches 
taiL The weather was hot and humid with an air temperature of 84 F, a dew point of75 F, and the soil tenlpe:rature 
at 1 inch was 92 F. There was a tendency for increl:lsed Canada thistle control at a given herbicide rate as the 
diflufenzopyr application rate increased (Table 3). The data were quite variable between replications; however, 
due to frequent rains that caused the experiment to be under water much of the season. 

The fourth evaluated ditlufenzopyr applied with various herbicides for knapweed control. The 
experiment was established near Hawley, MN, on June 12, 1997, and treatments were applied as previously 
described. Spotted was in the bolt growth 4 to 6 inches and had been mowed in 
1996. Spotted control was similar ofherbicide or the addition of diflufenzopyr (Table 
!So.otte:d knapweed control was quite variable over the entire experiment; however, there was a trend for IOn1HEmtl 
spotted knapweed control to be improved when diflufenzopyr was applied with any herbicides evaluated, 
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dicamba. Spotted lmapweed control averaged over all herbicides evaluated except dicamba was 67% 24 
MAT the treatment included compared to 27% control when the herbicides were alone. 

In summary, Canada thistle control improved when diflufenzopyr was applied with an auxin herbicide compared to 
the herbicide alone. Generally, control was similar regardless ofthe ratio of herbicide to diflufenzopyr. There was 
a trend for lmapweed control to be when diflufenzopyr was applied with all auxin 
herbicides evaluated, except dicamba. In general, diflufenzopyr will improve weed control 
with auxin but the increase is dependant on the herbicide and/or weed evaluated. 

Dicamba 4 54 37 15 
Oicamba + ditlufenzopyr' 4 + 1.6 76 70 II 
Piclornm 2 46 94 24 
Piclornm + diflufenzopyr 2+0.8 89 88 13 
2,4-0 4 36 44 18 
2,4-0 + diflufenzopyr 4 + 1.6 65 83 18 
Piclornm + 2,4-0 2+4 63 93 24 
Picloram + 2,4-0 + ditlufenzopyr 2 +4 +0.8 84 94 34 
Quinclorac 8 19 6 I 
Quinciorac + diflufenzopyr 8+3.2 76 67 II 
Clopyralid 1.6 65 83 19 
Clopyralid + diflufenzopyr 1.6 +0.6 88 97 34 

b Months after treatment. 

< Commercial mixture ofdicamba plus diflufunzopyr - Oistinct. 


Oicamba + X-77 + 28% N 
Oicamba + diflufi:nzopyr + X-77 + 28% N 
Dicamba + difiufenzopyr + X-77 + 28% N 
Oicamba + diflufenzopyr + X-77 + 28% N 
Quinclorac + Scoilb 

Quinclorac + difiufenzopyT + Scoil" 
Quinclorac + ditlufenzopyr + Scoil" 
Quinciorac + ditlufi:nzopyr + Scoilb 

Clopyralid + 2,4-0' 
Clopyralid + 2,4-0' + ditlufunzopyr 
Clopyralid + 2,4-0' + dillufi:nzopyr 
Clopyralid + 2,4-0' + dillufenzopyr 

b Methylated seed-Qil by AGSCO. 
< Commercial formulation-Curtail 

8+025%+ I qt 

8+0.8+0.25%+ I qt 

8 + 1.6 + 0.25% + 1 qt 

8+32+0.25%+ I qt 


12+ I qt 

12 + 1.6 + I qt 

12+3.2 + 1 qt 

12 + 4.8 + I qt 


4 + 16 

4+ 16+2 

4+ 16 +4 

4 + 16 8 


81 
84 
84 
96 
5 

68 
51 
73 
94 
97 
100 
100 

8 
22 
31 
28 
6 
2 
9 
9 

56 
42 
63 
36 

o 
23 
27 
\0 
o 
o 
7 
o 
13 
65 
51 
42 
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Dicamba + diilt:ifenzopyr + X-77 
Dicamba + diflufenzopyr + X-77 
Dicamba + diflufenzopyr + X-77 
Dicamba + diflufenzopyr + X-77 
Dicamba + diflurenzopyr + X-77 
Dicamba + diflufenzopyr + X-77 
Quinclorac + diflufenzopyr + Scoil' 
Quinclorac + diflufenzopyr + Scoil" 
Quinclorac + diflufenzopyr + Scoilb 

Quinclorac + diflufenzopyr + Scoil' 
Quinclorac + diflufenzopyr + Scoil' 
Quinclorac + diflufenzopyr + Scaii' 
Diflurenzopyr + X-77 
Difiufenzopyr + X-77 
Difiufenzopyr + X-77 
Diflufenzopyr + X-77 
Picloram + 2,4-D 

2 + 0.8 + 0.25% 73 
2 + 0.2 + 0.25% 81 
I + 0.4 + 0.25% 87 
1 +0.1 +0.25% 59 

0.5 + 0.2 + 0.25% 49 
0.5 0.05 + 0.25% 38 

0.75 + 0.3 + 1 qt 21 
0.75 + 0,075 + 1 qt 8 

0.5 +0.20+ 1 qt 28 
0.5 +0.05 + 1 qt 14 

0.25 +0.10 + 1 qt 24 
0.25 + 0,025 + I qt o 

0,10+0,25% o 
0.20 +0,25% o 
0.40+0.25% o 
0.80 +0.25% o 

0.5 + I 99 

Dicamba 4 68 69 84 78 70 
Dicamba + dillurenzopyr 4 + 1.6 63 48 48 51 41 
Picloram 2 55 28 40 34 21 
Picloram + difiufenzopyr 2+0.8 61 42 83 68 68 
2,4-D 4 61 48 40 44 33 
2,4-D + diflufenzopyr 4 + 1.6 70 71 79 76 68 
Picloram + 2,4-D 2 4 40 25 36 33 16 
Picloram + 2,4-D + difiurenzopyr 2 +4+0.8 51 55 65 59 66 
Quinclorac 8 46 50 50 66 51 
Quinclorac + difiufellZOpyr 8+3.2 57 68 85 82 73 
Clopyralid 1.6 49 26 45 33 16 
Clopyralid + diflufenzopyr 1.6 0.6 70 68 79 68 61 

2 


http:0.40+0.25


!iY!!!!:!1!!!Q:!!..2ill[!g1m.!:£E~~!&!Slli!QY!~~!Q..]~Qillili~!.!illrut£:Q!~~ Rodney G. Lym. (plant Sciences 
Department, North Dakota State University, 58105). Imazapic has been used for rangeland renovation 

spurge control and has a narrower weed control than the more commonly used picloram 
plus The purpose of this research was to evaluate knapweed control in an industrial 
location and sowthistle control in cropland. 

The first to evaluate applied alone or with picloram for spotted control was 
established on a moderate infestation ofspotted knapweed near Hawley, MN. Herbicides were applied on June 12, 
1997 or September 1997 (fall) a hand-boom sprayer delivering 8.5 gpa at 35 psi. All treatments 
"""'l4'Ull'5 iIna:i!~pic were applied with a seed oil (MSO). The was in a randomized 

with four and each plot was 10 by 30 feet. Evaluations were based on visual 
stand reduction compared to an untreated controL 

Imazapic alone did not control spotted knapweed regardless of application date (Table 1). Control 
averaged less than 30% with some grass injury observed following the spring applied treatments. Picloram at 4 
ozlA alone or with imazapic provided complete control in May 1999. The 
treatments could not be evaluated in 1999 because the study area had been mowed. 

The second experiment was established at the same location as the first to evaluate imazapic applied with 2,4-D for 
spotted controL The treatments were on June 1998 when was in the early 
bolt growth was 66 F, the dew point was 54 F, and the soil at 2 inches was 
65 F. satisfuctory knapweed control whether alone or with (Table 

The third experiment evaluated applied alone or with clopyralid for sowthistle 
control. The was near ND in a dense stand of perennial sowthistle. Herbicides were 
applied as described on June 30, 1998, when perennial sowthistle was in the rosette growth 
prior to The air was 72 F and the dew point was 67 F. All imazapic treatments were applied 
with an MSO. 

illUu.<!.lJl'-' applied with provided better perennial sowthistle control than either herbicide alone (Table 
For instance, at 3 ozlA alone provided 65% sowthistle control 2 months after 

treatment (MAT) but control declined to 26% 12 MAT. However, when imazapic was at 3 ozlA with 
D at 4 or 8 ozlA control improved to an average of 90% and 61% 2 and 12 MAT, Clopyralid 
provided the best long-term sowthistle control which 94% 12 MAT. 

In imazapic poor knapweed and sowthistle control when alone 
regardless of application date. The addition of2,4-D with imazapic improved perennial sowthistle but not spotted 
knapweed control compared to applied alone. Imaiapic with picioram provided similar 
knapweed control to picioram alone. 
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Table I. Imazapic al!l!lied alone and with I!icloram in Ma~ or S~tember 1997 for spotted knapweed control. 
Aug May 

AUB!!st 1997 May 1998 -122L -1.2.22.... 
Grass Grass 

Treatment Rate Control inj. Control illJ. Control Control 

Spring applied ozlA % 
Imazapic + MSO' 2+lqt 28 5 23 0 10 5 
lmazapic + MSO' 2.5 + I qt 5 II 0 0 0 0 
lmazapic + MSO' 3+Jqt 13 16 13 0 0 5 
Imazapic + picloram + MSO' 2+4+lqt 100 20 99 0 100 90 
Imazapic + picloram + MSO' 2.5 +4+ I qt 100 27 97 0 99 88 
Picloram 4 100 5 99 0 99 94 

Fall applied 
lmazapic + MSO' 2+ I qt 21 0 5 0 
lmazapic + MSO' 2.5 + I qt 24 0 5 7 
Imazapic + MSO' 3+ I qt II 0 13 13 
Imazapic + picloram + MSO' 2+4+ i qt 99 !3 100 95 
lmazapic + picloram + MSO' 2.5 + 4'+ I qt 100 18 99 91 
Picloram 4 99 7 100 94 

LSD (0.05) 21 22b 30 7 II II 
'Methylated seed oil was Sun-It by AGSCO. 
bLSD =(0.10). 

Table 2. Spotted knapweed control with imazapic applied alone or with 
2,4-D in June 1998. 

ControVMAT' 
Treatment Rate 2 12 

-ozlA- --%--
Imazapic + Scoilb 2+ I qt II 22 
Imazapic + Scoilb 3 + I qt II I 
Imazapic + 2,4-D + Scoilb 2+4+lqt !3 6 
Imazapic + 2,4-D + Scoil b 3+4+ I qt 12 16 
Imazapic + 2,4-D + Scoilb 2+8+lqt !3 6 
Imazapic + 2,4-D + Scoilb 3+8+lqt 12 15 
2,4-D 4 7 31 
2,4-D 8 16 5 
Picloram 4 99 83 

LSD (0.05) 3 27 
• Months after treatment. 
bMethylated seed-oil by AGSCO. 

Table 3. Perennial sowt.histle control with imazapic applied alone or with 
2,4-D in June 1998. 

ControVMAT' 
Treatment Rate 2 12 

ozlA --%---
Imazapic + Scoilb 2+lqt 81 26 
Imazapic + Scoilb 3+ I qt 65 26 
Imazapic + 2,4-D + Scoilb 2+4+lqt 44 29 
Imazapic + 2,4-D + Scoilb 3+4+lqt 96 60 
Imazapic + 2,4-D + Scoilb 2+8+lqt 92 61 
Imazapic + 2,4-D + Scoilb 3+8+lqt 84 62 
2,4-D 4 10 50 
2,4-D 8 \I 59 
Clopyralid 4 95 94 

LSD (0.05) 20 25 
• Months after treatment. 
bMethylated seed-oil by AGSCO. 
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tlli!.!.mllia!!'£2!!lI.Q!...Q1JB!m.!!!Uf!2§.!~~.ill...tiQ!!!!M~Y!. Rodney G. Lyrn, M. Christianson, and Jefuey A. 
Nelson. (Department of Plant Sciences, North Dakota State University, NO 58105). loosestrife was 
added to the North Dakota Noxious Weed List in 1996. Purple loosestrife is found in II North Dakota counties 
with the largest infestations in urban areas. control loosestrife fits well in urban areas 
considering of herbicides sprayed in close proximity to residential areas. Three species of 
purple loosestrife agents were introduced in North Dakota in 1997 and 1998. The objective of this 
research was to evaluate purple loosestrife control with biological agents. 

The first experiment was established along a water way at Sertoma Park (park site) and a walking trial 
(channel in Grand North Dakota in 1997. leaf beetle Galerucella 
calmariensis and G. were released at a release point at both locations in June 1997. An additional 
10,000 leafbeetle adults were released in 1999 at both locations at the same release points as in 1997. Galerucella 
spp. overwinter as adults and begin to lay eggs soon after emergence. The number of Galerucella spp. adults and 
egg masses, as well as purple loosestrife stems, plant and spike were recorded at 50 foot increments 
from and including the release point. 

A second experiment to evaluate purple control with Gallerucella spp. was established in Chataque Park 
along the River in Valley North Dakota. Approximately 4,000 and 10,000 leafbeetle adults were 
released at a release point in June 1998 and 1999, A demonstration area was also established 
along the Souris River on the east and west ends North Dakota in 1998. Evaluation loosestrife 
reduction and Gallerucella population was similar to the first experiment. 

Galerucella spp. established at both the channel and sites in Grand Forks and had begun to 
reduce the number stems and cover (Tables 1 and For instance, the number of flower stems had 
decreased from 25 and 19 in 1997, to 1 and 0 in 1999, at the channel and park (Table 1). 
purple loosestrife cover had decreased to 20% or less over the entire study area. 

Adults and egg masses were observed on purple loosestrife plants at both sites on June 11, 1998, I yr after release 
2). Egg masses were removed and introduced into an artificial enclosure with purple loosestrife plants to 

evaluate egg viability. hatched, larvae increased in and emerged as adults within the enclosure 
confirming Galerucella spp. life could be completed in North Dakota. Few adult Galerucella spp. were 
observed in the field at either the channel or park locations. The reason few adults were observed in the field is 
unknown; however, adults win drop from foliage when disturbed and readily from the location 
SO the population density may have been underestimated. 

Galerucella spp. established at the Valley location as both adults and egg masses were found in 1999, 1 yr 
after release (Tables 3 and 4). Although, the population was too low to affect purple loosestrife growth, it was once 
again demonstrated that Galerucella could establish in North Dakota. 

pv"".,., ......,.,..t was established at Sertoma Park to evaluate the effect transversevittatus, a root feeding 
on purple loosestrife in July 1997. 1,000 H. transversevittatus eggs were placed into cut 

purple loosestrife stems or on the roots. This agent is nocturnal so evaluations of population density 
were not conducted. However, the effect ofH. transversevittatus on loosestrife was evaluated by estimating 
stem density, plant and in four square meter within the p.YI~P.Tlm''mt 

Purple loosestrife stems that had been infested with H. transversevittatus eggs were harvested in September 1997 
and dissected to determine egg viability and larval Over 50% ofthe harvested stems contained H. 
transversevittatus larvae. Larvae were allowed to feed but failed to into adults under artificial conditions. 
There was little reduction in stem density, stem and spike from the H. transversevittatus release site 
the first 2 yrs release However, numerous loosestrife plants stunted and 
flowered later than plants outside the release area. Delayed maybe an indication transversevittatus 
larval ''''''''' ..UF;. 
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North Dakota State University initiated an outreach program for biological control of purple loosestrife in 1998. 
An implementation grant from the National Control Institute provided funds to release G. calmariensis 
and G. pusilla at locations in Minot and North Dakota. An educational tour was held at the Valley 
City location in July 1999. The demonstration areas at Minot were flooded due to frequent heavy rains and 
subsequent rises in the Souris River. A tour could not be however, Gallerucella spp. adults were observed on 
plants at the west Minot location in May 1999 (data not shown). 

In summary, Gallerucella spp. have establish in North Dakota and have over-wintered for 2 yr. Purple loosestrife 
cover decreased at the Grand Forks location 2 yr after release even though Gallerucella spp. populations were low. 

Table 1. Purple loosestrife control with Galerucella spp. released in 1997 at two locations in Grand 

--m-
25 1 1.3 1.7 100 5 

50 ft 10 5 1.3 1.7 33 8 
100ft 15 26 23 1.2 L8 38 18 
150 ft 12 0 0 1.2 0 to 0 
Park site 
o(release) 19 10 0 1.5 I.I 60 25 0 
50 ft 27 19 16 1.3 LI 45 19 II 
100 ft 20 13 16 1.3 1.I 33 28 15 
150 ft 17 16 5 1.3 1.3 55 15 8 
• Estimates of purple loosestrife control were made in mid-J uly each year. 

50 ft 
100ft 
150 ft 

2 

I 
0 

21 

I 
0 

3 0 0 
50 ft 0 3 0 I 0 
100 ft 0 0 0 4 0 

o(release) o 10 15 1.4 o 
25 feet 6 14 19 1.2 10 
50 feet o 35 14 0.9 6 

216 




o(release) o 2 I o o o 
25 feet 2 1 o 2 o 2 
50 feet o o 6 o 2 

egg masses were year. 

Table 5. PurpJe loosestrife control with Hylobius transversovittaiUS introduced as eggs in Grand Forks, 
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Daugovish and Donald C. Thill. 
(Department of Plant, Soil and Entomological Sciences, University ofldaho, Moscow, ID 83844-2339) Use of 
alternative crops is an tool in non-chemical of wild oat in cereal grain production A 

"''-'''UU'''''''' experiment at the University of Idaho the competitive ability of yellow mustard 
with wild oat and 'Sunrise' canola with wild oat using a replacement series design with total density of75 plants/mz. 
Sixteen plants were randomly in 45 by 45 cm, 19 L pots at of Oil 00,33/66, SO/50, 

66/33 and 100/0%. Measurements of plant and were done Inflorescence production 
was determined weekly from the beginning of flowering for crops and at harvest for wild oat. All observations were 
done on two plants of each in each which were harvested to determine plant dry biomass. 

On average, 33, 50, and 66% ofyellow mustard in with wild oat reduced above biomass of the 
wild oat by 35% and panicle production by 60%. However, canola had little or no effect on wild oat per plant 
biomass and number of panicles. A single yellow mustard plant was equally competitive with two wild oat plants 
while a canola plant was competitively to 0.8 wild oat Crop development data and observations 
suggest that rapid germination and early growth of yellow mustard are responsible for it's greater interference with 
wild oat. This study indicated greater of intraspecific interference for yellow mustard and interspecific 
interference for canola with wild oat. The effects of intra- and interference for both crops are 
"I. .." ...." ........ in addition series field experiments. 

Table. Effec! ofinterference of yellow mustard and canola on wild oal in a greenhouse replacement series experiment. • 

Wild oat in Wild oat in wild oat/canol a proportions Wild oat in wild oat/yellow mustard proportions 
proportion 

Biomass Number oftillers Number of Biomass Number of tillers Number of 
panicles panicles 

% g g 

100 11.9 6.5 1.2 11.8 5.5 2.4 

66 10.9 5.6 2.3 7.8 4.7 

50 15.1 7 0.9 7.6 3.6 

33 12.1 5.5 1.3 7.8 4.9 0.8 

• All measurements are on per plant basis al harvest, which was at the crop flowering stage. 
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Oleg and Donald C. Thill. 
(Department of Plant! Soil and Entomological University of Idaho, Moscow, ID 83844-2339) Use of 
alternative crops is an important tool in non-chemical suppression of wild oat in cereal grain production. 
A field experiment was conducted near Idaho and compared interference between 'Sunrise' canola and 
wild oat with yellow mustard and wild oat. The study was an addition series with all possible 
weed-crop combinations of five densities (0, 150, 225 and 300 plants/m2). Plant biomass was harvested and 
crop seed yields and wild oat seed production were determined. The data will be used to develop,and compare 
models that quantify intra- and interspecific interference for both crops. 

YeHow mustard seed yield was independent from wild oat densities, while wild oat biomass in wild oat/yellow 
mustard combinations was reduced on average by 85% to the pure wild oat stands. Canola seed 
tended to decrease with wild oat density, for the unexplainable increase at the wild oat 
density. Wild oat biomass in wild oat/canola combinations was reduced on average by 69% compared to the pure 
wild oat stand. Greater competitive ability of yellow mustard with wild oat compared to canola also was observed 
in a greenhouse. 
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Table. Effect of wild oat/canola and wild oat/yellow mustard interference on crop yield and wild oat biomass near Genesee, lD in 1999'. 

Weed/crop combination Wild oat/canol a Wild oat/yellow mustard 

Crop yield Wild oat biomass Crop yield Wild oat biomass 

plantslm2 b kglha glm2 kglha glm2 

ons 1476 0 1817 0 

0/150 1192 0 1820 0 

01225 1416 0 1739 0 

0/300 1333 0 1683 0 

75/0 0 166 0 182 

75/75 1070 61 1389 34 

75/150 1195 52 1627 18 

751225 1417 49 1681 17 

75/300 1559 33 1601 9 

150/0 0 318 0 286 

150/75 707 155 1498 47 

150/150 692 104 1576 30 

1501225 843 143 1596 41 

150/300 753 69 1475 20 

225/0 0 298 0 285 

225175 588 105 1362 98 

2251150 562 107 1232 32 

225/225 692 98 1531 63 

225/300 839 34 1399 25 

300/0 0 352 0 288 

300175 1086 135 1473 73 

3001150 984 85 1752 45 

3001225 973 118 1633 71 

300/300 1179 58 1461 30 

, Biomass was harvested on July I. when crops were at the flowering stage. 
b Wild oat density always listed first. 
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Navarretia, needle-leaf (Navarretia intertexta (Suksd.) Brand) .................................... 177 

Nightshade, black (Solanum nigrum L.) ....................................... 67,90, 91. 92. 93, 202 

Nightshade, hairy (Solanum sarrachoides Sendtner) ........................ 41, 132, 135, 137, 148 

Nutsedge, purple (Cyperus rotundus L.) ................................................................ 54 

Oat, wild (Avenajatua L.) ................................................68, 70, 85, 86, 87, 167, 169, 

............................................................. 170, 171, 172, 173, 194, 204. 219. 220 

Drach, garden (Atriplex hortensis L.) ........................... ...................................... 205 

Pellitory, Pennsylvania (Parietaria pensylvanica Muhl.) . ~ ......................................... 205 

Pennycress, field (Thlaspi arvense L.). .. ......................................................... 69, 156 

Pepperweed, perennial (Lapidium latijolium L.) ................................................... 3, 34 

Pigweed, prostrate (Amaranthus blitoides S. Watts) ............................. 67, 90, 91, 93, 202 

Pigweed, redroot (Amaranthus retroflexus L.) ........................... .41, 67, 69, 71, 73, 74, 

80,81,82,83,84,90,91,92,93,96,121, 122, 132, 137,.148, 156, 157, 160, 163,202 

Pigweed, tumble (Amaranthus albus L.) ............................................. 96, 127, 160 

Pineappleweed (Matricaria matricarioides L.) ........................................................ 41 

Plagiobothrys, Scouled's (Plagiobothrys scouleri & A.) Johnst.) ........................... 177 

Povertyweed (Iva axillaris Pursh.) ........................................................................ 3 

Pricklypear, plains (Opuntia polycantha Haw.) ........................................................ 15 

Puncturevine (Tribulus terrestns L.) ............................................................ 157, 160 

Purslane, common (Portulaca oleracea L.)....................................................... 94, 

Quackgrass (Elytrigia repens (L.) Nevski) ............................................................. 175 

Ragweed, common (Ambrosia artemisiijolia L.) .............................................. 121, 122 

Rocket, London (Sisymbrium ino L.) .......................................................... 49, 51, 56 

Rush, toad (Juncus bujonius L.) ........................................................................ 177 


(Secaie cereale L.) ..........................................................,........................ 182 

Ryegrass, Italian (Lolium mUltijlorum ................................ 107, 111, 184, 186 

Ryegrass, perennial (Lolium perenne L.) ............... ;.............................................. 162 

Sandbur, longspine (Cenchrus longispinus (Hack.) Fern.) ..................................... 96, 

Sandspurry, red (Spergularia rubra (L.) J. & Presl) ............................................ 177 

Shepherd's-purse (Capsella bursa-pastoris (L.) Medicus) ........... .......... ,61, 63,68, 

Smartweed, pale (Polygonum lapathifolium .................................................. 63, 117 

Snakeweed, broom (Gutierrezia sarothrae (Parsh) Britt. & Rusby) ............................... . 

Snapdragon, dwarf (Chaenorrhinum minus (L.) Lange) ............................................ 205 
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\.1.."'~n". annual (Sonchus oleraceus L.) ............................................... 41, 51, 56 

Sowthistle, perennial (Sonchus arvensisL.) ........................................................... . 

Spurge, leafy (Euphorbia esula ...... ........ . .................................. 6, 7, 10, 11, 207 

Spurge, ridgeseed (Chamaesyce glyptosperma) ............... ;...................................... 205 

Spurge, spotted (Chamaesyce maculata (L.) Small) ................................................. 205 

Starthistle, yellow (Centaurea solstitialis L.) .... ........ ....... ............... ....... ....... 30, 31 

Sweetc1over, yellow (Melilotus offidnalis ............................................... 49, 51, 56 

Tansymustard, pinnate (Descurainia pinnata (Walt.) Britt.) ........................................ 68 

Tarragon, wild (Artemisia dracunculus L.) ............................................................ 23 

Thistle, Canada (Cirsium arvense (L). Scrop.) ....................................... 78, 79, 187.211 

Thistle, musk (Carduus natuns L.) ....................................................................... 33 

Thistle, Russian (Salsola iberica Sennen & Pau) .................67.90,91,93,96,97, 157,202 

Thistle, Scotch (Onopordum acanthium L.) .......... , ., ........ , . ... .. . .. . . . .. .... . .. . . . . . . .... .. .. .. 19 

Toadflax, purple (Linaria purpurea (L.) Miller) .....................................................205 

Toadflax, yellow (linaria vulgaris Mill.) .............................................................. 21 

Venislookingglass, common (Triodanis perfoliata (L.) Nieuwl.) ................................. 205 

Waterhyssop, (Bacopa rotundifolia (Michx.) Wettst.) ....................................... . 

Wheat, volunteer (Triticum aestivum L.) ..................................... 100, 140, 149, 151 

W indgrass, interrupted (Apera interrupta (L.) Beauv.)....................................... 179, 189 

Woodsorrel, southern yellow (Oxalis dillenii Jacq.) ................................................ 205 

Wormwood, biennial (Artemisia biennis Willd.) .............................................. 129,201 
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Pagels) 

Alfalfa (Medicago sativa L.) ......................................................................... 67, 68 

Barley, spring (Hordeum vulgare L.) ........................................................ 69, 70, 204 

Bean, dry (Phaseolus vulgaris L) .................................................71, 72, 73, 74, 75,76 


garbanzo (Cicer arietinum) ...... ................................................................. 51 

Bean, snap (Phaseolus vulgaris L.) ....................................................................... 59 

Beet, (Beta vulgaris ................................................. 132, 137, 140, 142, 

... .................. ............................................... 147, 148, 149, 1, 204 

Blackberry (Rubus spp.) .................................................................................... 37 

Bluegrass, bulbous (Poa bulbosa) .................................... .". ................................. . 

nfClCCCHl (Brassica L.) ...................................................................... 43, 46 

Brome, meadow (Bromus erectus Huds.) .............................................................. 26 

Brome, smooth (Bormus inermis Leys. var. villosa) ................................................ . 

Brome species (Bromus spp.) ............................................................................ 29 

Canola (Brassica napus) ...................... 77, 78, 80, 81, 82, 83, 84, 85, 86, 219, 220 

Cantaloupe (Cucumis melo)... ...... ....... .... ..... .......... ......... .................. ........ 46, 

Carrot (Daucus carota) ................................................................................ 43, 46 

Cauliflower (Brassica oleracea ...................................................................... 61 

Chickpea (Cicer arietinum L.) ............................................................................ 89 

Corn, field (Zea mays L.) ......................................... 90, 91, 92, 93, 94, 95, 96, 97, 202 

Corn, sweet (Zea mays L.) ................................ '" ............................................... 99 

Cucumber (Cucumis sativus) ............................................................................... 63 

Fallow ........................................................................................................ 100 

Fescue, (Festuca rubra L) .................................................................. 101 

F escue, creeping red (Festuca rubra L) ................................................................ 101 


tall arundinacea Scbreb.) ........................................ 101, 102, 104, 105 

Lentil (Lens culinaris M.) .................................................................... 107, 108, 109 

J..J ........UIvIv (Lactuca ............................................................................... 43, 46 

Meadowfoam (Limnanthes alba Benth.) ......................................................... 110, 111 

Mustard, spring (Sinapis alba L.) ........................................................................ 113 

Mustard, yellow (Brassica hirta L. Moench) ...... ........................... ......... ......... 220 

Onion (Allium cepa) .. ........................................................................ 43,46, 49, 56 

Orchardgrass (Dactylis glomerata L.) .................................................................. 26 

Pasture land ..................................................................................................... 3 

Pea (Pisum sativum ................................................................ 1 1 116, 193 

Peppermint (Mentha spp.) .................................................................................. 36 

Potato (Solanum tuberosum ................................................ 1 118, 120, 121, 122 

Radish (Raphanus sativus) ................................................................................. 39 

Rangeland ......................................................... 2, 6, 19, 21, , 33, 

Raspberry (Rubus idaeus) ................................................................................. 37 

Rutabaga (Brassica napus) ................................................................................ . 

Rye, medusahead ........................................................................................... 29 




Ryegrass, per:ennial (Lolium perenne L.) ..................................... : .... 101, 102, 

Sorghum. grain (Sorghum bicolor L.) .................................................................. 127 

Soybean (Glycine max L.) ................................................................................ 129 

Spinach (Spinacia oleracea) .......................................................................... 43, 46 

Squash (Cucurbita spp.) .................................................................................... 58 

Strawberry (Fragaria spp.) ................................................................................ 41 

Sunflower (Helianthus annuus L.) ........ :.............................................. 156, 157, 160 

Timothy (Phleum pratense ........................................................................... 162 

Tomato (Lycopersicom esculentum) ....................................................................... __ 

Turnip (Brassica rapa) ................. _.................................................................... 39 

Watermelon (Citrullus lanatus) ............................................... ;............. ~ ............ 54 

Wheat (Triticum spp.) ........................................................................ 180, 181, 182 

Wheat, spring (Triticum aestivum L.) ........................................ 114, 151, 163, 164, 166, 

.......................................................................... 167, 169, 170, , 172, 173, 

Wheat, winter (Triticum aestivum L.) .................................175, 176, 177, 178, 179, 183, 

............................................................. 184, 186, 187, 189, 191, 193, 194, 196, 197 

Wheatgrass, bluebunch (Pseudoroegneria spicatum) ............................................ 26, 29 

Wheatgrass, crested (Agropyron cristatum) .... ......................................................... 26 

Wheatgrass, hybrid ......................................................................................... . 

Wheatgrass, intermediate (Elytrigia intermedia) ...................................................... 26 

Wheatgrass, slender (Elymus trachycaulus) .. .......................................................... . 

Wheatgrass, tall (Elytrigia elongata (Host) Nevski) .................................................. 32 

Wheatgrass, western (Pascopyrum smithil) ............................................................ 26 

Wildrye, Altai ............................................................................................... 32 

Wildrye, beardless .......................................................................................... . 
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Pa:e(s) 

2,4-D (Several)......................................... 4,5, 10, 11, 13, 14, 17, , ,31, 

.......................................... 100, 1 127, 166, 174, 177, 187, 193,201,207,210,214 

2;4-DB ................ ;............................................................................... 108. 109 

AC 299 imazamox) 

Acetochlor (Harness, Surpass, Topnotch) ................................................ 63, 95, 96 

Acifluorfen (Blazer, Galaxy , Status) ......................................................... 51, 63. 129 

Alachlor (Lasso, others) ......................................................................... 63, 95, 129 


TT<J.,',np (AAtrex, others) .................................... 90, 91, 92, 93, 94, 95, 97,99,202 

Azafenidin (Milestone) ..................................................................... 41,58,61, 

BAS58903H ........................................................................................ 114, 194 

BAS (see diflufenzopyr) 

BAS-656H (NA) ....................................................... :.................................... 117 

L.lr1l.J-V''''''- 01 .............................................................................................. 13 

BAY 5043 (see fluthiamide) 

BAY MKH 6561 (NA) ...................................................................... 180, 191, 194 

BAY MKH 6562 (NA) ................................................................................... 194 

Benoxacor (Concep) ....................................................................................... . 

Bensulide (Prefar, Betasan) ..................................................................... '" ....... , 49 

Bentazon (Basagran) ............................................ 36, 71, 72, 76, 115, 116, 

Bromoxynil (Buctril, Bronate) ........................................... 56, 63, 67, 68, 69, 163, 164, 

............................................................. 166. 171, 174, 177, 179. 187, 189,201 

Carfentrazone (Aim) ....... ............... .............................. 46, 54, 166, 170, 177, 187 

Carfentrazone-ethyl [F-8426] (Affinity) .............................................................. :. 37 

Chlorflurenol (NA) ......................................................................................... 21 

Chlorimuron (Classic) ..................................................................................... 63 

Chlorsulfuron (Glean, Telar) ................................................................ 184, 186, 194 

Clethodim (Envoy, Prism, Select) ..................................68, 107, 111, 122, 1, 160, 176 

Clodinafop (Discover, Conduct) .................................. 107, 163, 167, 173, 179, 189, 194 

Clomazone (Command) ..................................................................... 51, 54, 63, 123 

Clopyralid (Stinger, Lontrel, Reclaim, ................... 14, 31, 61, 63, 78, 79, 

....................................................................... 81, 92, 132, , 142,201, 210, 213 

Cloransulam Rate) ................................................................... 46, 54, ,109 

Cloransulam-methyl .......................................................................... 108, 115, 116 

Corn gluten meal ..................................... ,..................................................... . 

DCP A (Dacthal) ............................................................................................. 49 

Desmedipham (Betanex) ............................... 132, 140, 142, 144, 149, 151,154 

Dicamba (Banvel, Banvel SGF, Clarity) ................. 7, 14, 19, 31, 90, 92, 97, 

................................................ 100, 114,127, 166, 176, 177, 187, 193, 198,202, 

Diclofop (Hoelon) .......................................................... 107, 113, 162, 167, 189, 194 


. Difenzoquat (Avenge) ......................................................................... 167, I, 

. Diflufenzopyr (Distinct, BAS 654H)...................................................... 90, 92, 210 


Diflufenacet ................................................................................................ . 
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Dimethenamid (Frontier, SAN 582) ......................... 39,41,43,46:,51,54,61,91, 92, 93 

....................... ...... . .................................. 95,99, 104, 110, 117, 129, 144, 154, 162 

Diquat (various) ...................................................................................... 118, 120 

Diuron (Karmex, Diuron) ... ......................................................... 104, 123, 184, 186 

Endothall (DSMA, others) .. .............................................................................. 118 

EPTC (Eptam) .................. .. ............................................................ . . 59, 122, 156 

Ethalfluralin (Sonalan, Curbit) ............................... . ... 63, 74, 75, 80, 82, 83, 84, 86, 156 

Etharnetsulfuron (Muster) .............................. . .............................. .. ......... . ... . .... 196 

Ethofumesate (Nortron) ............................... 110, 132, 135, 137, 140, 142, 145, 149, 141 

EXP31130A ...................................................................... ...................... 96, 97 

Fenoxaprop (Acclaim, Option, Puma, Tiller) ..... 107, 163, 167, 169, 170, 171, 172, 179, 189 

Fluamide [fluthiamide] (Axiom) ..................................................................... 41, 43 

Flucarbazone-sodium ...................................................................................... 172 

Flufenacet (NA) ..................... 63, 89, 91, 96, 107, 108, 109, 115, 116, 123, 162, 184, 184 

Flumetsulam (Broadstrike, Python) ........... 51, 54, 63, 71, 74, 75, 89, 90, 92, 108, 109, 116 

Flumiclorac (Resource, Stellar) .....................................................54, 63, 89, 116, 129 

Flumioxazin (NA) .............................................. 43,54, 71, 73, 74, 75, 129, 156, 160 

Fluroxypyr (Starane) ............... 17,21,61,63,127,164,166,169,171,176,177,187,198 

Fluthiamide (BAY FOE 5043) ................... "......................................................... 54 

FOE 5943 .. .................................................................................................. 73 

Fomesafen (Reflex, Flexstar) .............................. 51, 72, 89,108,109,115, 116, 129,201 

Glufosinate (Liberty, Finale) .................... 77, 81, 83, 86, 97, 101, 120, 125, 140, 151,201 

Glyphosate (Roundup, others) .............................. 7, 14, 32, 77, 78, 79, 80, 84, 100, 105, 

.......................................... 114, 129, 137, 145, 147, 148, 149, 175, 193,201, 202, 207 

Halosulfuron (Permit, Manage) ....................... . .................................... 43, 46, 54, 63 

Imazamethabenz (Assert) .............................................63, 113, 167, 170, 171, 189,204 

Imazamox (Raptor, Odessey, Motive) ....... 46,51,54,63,67,68,71,72,76,77,82,85,87, 

............................. 113, 115, 116, 129, 172, 178, 180, 182, 183, 186, 194, 196, 197,201 

Imazapic (NA) .......................... 6, 7, 10, 14, 19,25,26,28,29, 30, 31,33, 34, 207, 214 

Imazapyr (Arsenal, Contain, Chopper) ... . ................................... .......................... 97 

Imazethapyr (Pursuit) ..........................3, 46, 63, 67, 68, 72, 74, 75, 87, 89, 97, 108, 109, 

.. ........................................................................................... 115, 116, 129, 178 

Isoxaben (Gallery, Snapshot) ...................................................... .. ................ 41,43 

Isoxaflutole (Balance, Merlin) ..........................................................54, 63, 91, 94, 95 

Lactofen (Cobra) .......................................... .............................51,59,63, 129,201 

MCPA (various) .................. .4, 69, 164, 166, 167, 169, 170, 171, 173, 174, 187, 189,201 

MCPA amine (various) .................................... ....................... . . ...................... 116 

MCPA ester (various) ......................................................................... . .... 163, 179 

MCPP (various) ............. , ........................................ . ............. . .. . ..... .............. .. 14 

Metolachlor (Dual, Dual Magnum) 51,59,91,92,93,95, 104, 110, 121, 122, 129, 156,202 

Metribuzin (Lexone, Sencor) ........... : ........... 51, 54, 63, 89,91,94,95,96, 107, 108, 109, 

................................ . .. 115, 116, 117, 121, 122, 123, 162, 179, 180, 184, 186, 191, 194 

Metsulfuron (Ally, Escort) ........................ 3,4,5, 13, 19,33,34, 162, 173, 176, 184, 186 

MKH 6561 (see BAY MKH 6561) 

MKH 6562 (see BAY MKH 6562) 

MON 37500 (see sulfosulfuron) 
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MON 12000 (see halosulfuron) 

Napropamide (Devrinol) .............................................................................. 41,63 

Naptalam (Alanap) .......................................................................................... 63 

Nicosulfuron (Accent) ...................................................................... 63, 87, 90, 162 

Norflurazon (Zorial) ...................................................................................... 123 

Oxyfluorfen (Goal) ........................................................... 36, 37, 41, 51, 56, 63, 104 

Paraquat (Gramoxone, others) .................................................................... 162, 175 

PCC-196 ..................................................................................................... 127 

Pelargonic acid (Scythe) .................................................................................... 37 

Pendimethalin (Prowl, Stomp, others) ....................... .49, 51, 61, 63, 74, 75, 97, 122, 123, 

............................................. ~ .................................... 156, 157, 160, 162, 178, 194 

Phenmedipham (Petanal, Spin-aid) ..... ,....... 63, 132, 135, 137, 140, 142, 144, 149, 151, 154 

Picloram (Tordon) ....... 2, 4, 5, 6, 7,10,11,15,17,19,21,23,25,28,29,30,31,210,213 

Primisulfuron (Beacon) ............................................................... 19, 54, 63, 162, 202 

Procarbazone-sodium (NA) .............................................................................. 184 

Prohexadione-calcium (NA) ............................................................................. 102 

Propachlor (Ramrod) ....................................................................................... 110 

Prosulfuron (Peak, Exceed) ...................................... 19,54,63, 163, 171,173, 176,202 

Pyrazon (Pyramin) .........·................................................................................. 132 

Pyridate (Tough, Lentagran) ............................................................... 61, 63, 89, 90 

Quinclorac (Facet, Impact, Paramount) ...........................................7, 63, 177, 207, 210 

Quizalofop (Assure II, Matador) ................................ 77, 78, 79, 82, 83, 84, 87, 107, 116 

Rimsulfuron (Matrix, Titus) ......................................... .41,43,46,54,63,90, 117, 122 

SAN 582 (see dimethenamid) 

SAN 282H ........................................................................................... 121, 122 

Sethoxydim (Poast, others) ................................ 67, 81, 86, 107, 122, 137, 140, 154, 160 

SiInazine (various) ........................................................................................... 41 

S-dimethenamid (NA) ...................................................92, 93, 99, 104, 144, 145, 154 

S-metolachlor (Dual II Magnum) ................................. 54, 61, 63, 96, 99, 128, 145, 160 

Sulfentrazone (Authority, Spartan) ......... ,.41,43,46,51,54,58,61,63,71,73,74,75,89, 

................................................ 108, 109, 110, 115, 116, 117, 122, 123, 156, 157, 160 

Sulfosate (Touchdown) ............................................................................. 100, 175 

Sulfosu1furon (MON 37500, Maverick) ...................................... 180, 183, 184, 191, 194 

Thiafluamide [Axiom (when mixed with metribuzin)](see fluthiamide) ...................... 94, 95 

Thiazopyr (Visor) ....................................................................................... 41, 61 

Thifensulfuron (Pinnacle, Harmony Extra) ............... ~ ............ 54, 113, 129, 163, 164, 167, 

.............. , ........................................................... 171, 173, 176, 177, 179, 187, 189 

Tralkoxydim (Achieve) ........................................ 70, 107, 162, 163, 167, 169, 189, 194 

Triasulfuron (Amber) .......................................... 19,33, 34,46,63, 154, 162, 177, 194 

Tribenuron (Express) ...................... 87, 113, 163, 154, 171, 173, 176, 177, 179, 187, 189 

Tric10pyr (Garlon) ...................................................................................... 13, 14 

Trifluralin (Treflan, others) ....................................... 59, 77, 80, 82, 83, 84, 85, 86, 156 

Triflusulfuron (UpBeet) ................................. 54, 132, 135, 137, 140, 142, 144, 149, 176 

Trinexapac-ethyl (NA) .................................................................................... 102 
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HERBICIDE .......u.J."u..........I'"I"J NAMES 


Common Name or Code Designation (Trade Name): Chemical Name 

2,4-D (Several): (2,4-dichlorophenoxy)acetic acid 
2,4-DB (Butoxone, Butyrac): 4-(2,4-dichlorophenoxy)butanoic acid 
acetochlor (Harness): 2-chloro-N-( ethoxymethy 1)-N-(2-ethyl-6-methylpheny I)acetamide 
alachlor (Lasso): 2-chloro-N -(2,6-diethylpheny 1)-N -(methoxymethy 1)acetamide 
atrazine (Aatrex, others): 6-chloro-N-ethyl-N' -(l-methylethyl)-l ,3,5-triazine-2,4-diamine 
BAS 589 03H (Not available) 
BAS 654H (diflufenzopyr): 2-[1-[[[[3,5-difluorophenyl]amino ]-carbonyl]hydrazono ]ethyl]-3
pyridinecarboxy!ic acid 
BAS 662H (BAS 654H (diflufenz6pyr+ dicamba) 
beneim (Balan): N-butyl-N-ethyl-2,6,dinitro-4:(trifluoromethyl)benzenamme 
benoxacor (proposed): 4-(dichloroacetyl-3,4-dihydro-3-methyl-2H-l,4-benzoxazine 
bensnlfuron (Londax): -[[[[[(4,6-dimethoxy-2-pyrimidinyl)amino]carbonyl]amino] sulfonyl] 
methyl]benzoate 
bensulide (Prefar): O,O-bis(l-methylethyl) S-[2-[ (pheny lsulfony l)amino ]ethy 1] 
phosphorodithioate 
bentazon (Basagran): 3-(1-methylethyl)-(lID-2,l,3-benzothiadiazin-4(3ID-one 2,2-dioxide 
bromoxynil (Buctril, others): 3,5-dibromo-4-hydroxybenzonitrile 
cacodylic acid (Various): dimethyl arsinic acid 
calcium cyanamide (Pern~a): CaCN2 
carfentrazone(Aim): alpha,2-dichloro-5 [4-( difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-l H
1 ,2,4-triazol-l-yl]-4-fluorobenzenepropanoic acid 
carfentrazone-ethyl (Affinity): alpha,2-dichloro-5[4-(difluoromethyl)-4,5-dihydro-3-methyl-5
oxo-IH-1,2, 4-triazol-l-y 1]-4-fluorobenzenepropanoic ethyl ester 
chlorflurenol (NA): 
chlorimuron (Classic): 2-[[[[( 4-chloro-6-methoxy-2-pyrimidinyl)amino ]carbony 1]amino ] 
sulfonyl]benzoic acid 
chlorsulfuron (Glean): 2-chloro-N-[[(4-methoxy-6-methyl-l,3,5-triazin-2-yl)amino] 
carbony l]benzenesulfonamide 
cinmethylln (Cinch): exo-l-methyl-4-( I-methylethyl)-2-[ (2-methylphenyl)methoxy] 
-7-oxabicyclo[2.2.11heptane 
cinosulfuron 
dethodim (Select, Prism): (E,E)-( ±)-2-[ 1-[ [3-chloro-2-propeny l)oxy] imino ]propy 1]-5-[2
(ethy Ithio )propy 1] -3-hydroxy -2-cyclohexene-l-one 
dodinafop (Discover, Conduct): 2-propynyl-{R)-2-[ 4-{5-chloro-3-fluoro-2-pyridyloxy)
phenoxyl]-propionate 
clomazone (Command): 2-[ (2-chlorophenyl)methy 1]-4, 4-dimethyl-3-isoxazolidinone 
clopyralid (LontreI): 3,6-dichloro-2-pyridinecarboxylic acid 
cloransulam (Firstrate): 3-chloro-2-[[(5-ethoxy-7-fluoro[1,2,4]triazolo[1,5-c]pyrimidin
2yl)sulfonyl]amino ]benzoic acid 
cloransulam-ethyl (Frontrow): 3-chloro-2-[[ (5-ethoxy-7 -fluoro[l ,2,4] triazolo [ l,5-c]pyrimidin
2yl)sulfonyl]amino]benzoic methyl ester 



cyanazine (Bladex): 2-[[ 4-chloro-6-( ethylamino )-1,3 ,5-trizain-2-yl ] amino ]-2
methy lpropanenitrile 
cycloate (Ro-Neet): S.-ethyl cyclohexylethylcarbamothioate 
DCPA (Dacthal): dimethyI2,3,5,6-tetrachloro-l,4-benzenedicarboxylate 
desmedipham (Betanex): ethyl [3-[[ (pheny lamino )carbony l]oxy ]pheny 1]carbamate 
dicamba (Banvel, Clarity): 3,6-dichloro-2-methoxybenzoic acid 
dicblobenil (Casoron): 2,6-dichlorobenzonitrile 
diclofop (Hoelon): (±)-2-[4-(2, 4-dichlorophenoxy )phenoxy ]propanoic acid 
dicblorprop (several): (+ )-2-(2,4-dichlorophenoxy) propanoic acid 
dieiliatyl (Antor): N-( chloroacetyl)-N-(2,6-diethylphenyl)glycine 
difenzoquat (Avenge): 1 ,5-diphenyl-1H-pyrazolium 
diflufenzopyr (Distinct): 2-(1-««3,5-difluoro phenyl)amino)carbonyl)hydrazono)ethyl)-3
pyridine carboxyic. acid 
diflufenacet: 
dimethenamid (Frontier): (IRS,aRS)-2-chloro-N-(2,4-dimethyl-3-thienyl)-N-(2-methoxy-l
methy lethyl)-acetamide 
diquat (Various): 6,7, -dihydrodipyrido[l ,2-v :2NINc]pyrazinediium ion 
dithlopyr (Dimension, MON-15100): S,S-dimethy12-{difluromethyl)-4-(2-methylpropyl) 
-6-(trifluromethyl)-3 ,5-pyridinedicarbothioate 
diuron others): N'-(3,4-dichlorophenyl)-N,N-dimethylurea 

(Eptam): S-ethyl dipropyl carbamothioate 
ethalfluralin (Sonalan, Curbit): N-ethyl-N-{2-methyl-2-propenyl)-2,6-dinitro-4
(trifluoromethyl) benzenamine 
ethametsuifuron (Muster): methyI2-[[[[[4-ethoxy-6-(methylamino)-1 
y1]amino ]carbony 1 ] amino ]sulfonylJbenzoate 
ethofumesate (Nortron): (±)-2-ethoxy-2,3-dihydro-3,3-dimethyl-5-benzofuranyl 
methanesulfonate 

31130A (None) AG30: 5-cyclopropyl-4-{2-methylsulphonyl-4
trifluoromethy Ibenzoy 1)isoxazole 
fenoxaprop (Option or Acclaim): {±)-2-[4-[(6-chloro-2-benzoxazolyl)oxy] phenoxy] 
propanoic acid 
flamprop (Mataven): N-benzoyl-N-{3-chloro-4-fluorophenyl)D L-alanine 
fluazifop-p (Fusilade DX): (R)-2-[4-[[5-trifluoromethyl)-2-pyridinyl] oxy ]phenoxy ]propanoic 
acid 
fluamide fluthiamide]: 
Oucarbazone-sodium 
Oumetsulam (Broadstrike, Python): N-(2,6-difluorophenyl)-5-methyl[1 ,2,4]triazolo[1 ,5
a] pyrimidine-2-sulfonamide 
flumiclorac (Resource, Stellar): [2-chloro-4-fluoro-5-(l ,3,4,5,6, 7-hexahydro-l ,3-dioxo-2H
isoindol-2-yl)phenoxy]acetic acid 
flumioxazin (V-53482): 2-[7-fluoro-3,4-dihydro-3-oxo-4-(2-propynyl)-2H-l,4-benzoxazin-6
yl]4,5,6, 7 -tetrahydro-lH -isoindole-l ,3(2H}-dione 
Ouometuron (Cotoran, Meturon): '-dimethyl-N' -[3-(trifluoromethyl)phenyl] urea 
fluroxypyr (Starane): 4-amino-3 ,5-dichloro-6-fluoro-2-pyridy loxyacetic acid 
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nuthiamide (BAY 50430rphenyl)-N-(1-metbyletbYl)-2-[5-trifluorometbyl-(1 
thiadiazol-2-yl)oxy]acetamide 
fomesafen (Reflex, Flexstar): 5-[2-chloro-4( trifluorometbyl)phenoxy] -N-(metbylsulfony 1)-2
nitrobenzamide 
glufosinate (Finale, Liberty): 2-amino-4-(hydroxymetbylphospbinyl) butanoic acid 
glyphosate (Roundup, others): N-(Phosphonomethyl) glycine 
halosulful'on (formerly MON 12000) (Pennit): methyl-5-[[(4,6-diroethoxy-2-pyrimidinyl) 
amino ]carbony laminosulfonyl]-3-chloro-1-methyl-1-H-pyrazole-4-carboxy late . 
haloxyfop (Verdict): 2-[ 4-[[3-chloro-5-(trifluromethyl)-2-pyridinyl]oxy] phenoxy]propanoic 
acid 
hexazinone (Velpar): 3-cyclohexyl-6-(diroethylamino )-1-methyl-1,3 "_h-Y"l'7'1"A 

-2,4(1H,3H)-dione 
imazametbabenz (Assert): (±)-2-[4 ,5-dibydro-4-methyl-4-( I-metbylethyl)-5-oxo
IH-imidazol-2-yl]-4 (and 5)-methylbenzoic acid (3:2) 
ims7.amox (Raptor): 2-(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl)-5
(methoxymethyl)nicotinic acid (IUPAC) 
imazapic (Plateau): (±)-2-[ 4,5-dihydro-4-methyl-4-(1-methylethyl)-5-oxo-lH-imidazol-2-yl]
5-methyl-3-pyridinecarboxyUc acid 
imazapyr (Arsenal): (±)-2-[4,5-dibydro-4-methyl-4-(1-methylethyl)-5-oxo-lH-imidazol-2
yl]-3-pyridinecarboxylic acid 
imazaquin (Scepter): 2-[4,5-dibydro-4-methyl-4-(1-methylethyl)-5-oxo-lH-imidazol-2-yl]-3
quinolinecarboxylic acid 
imazethapyr (Pursuit): 2-[4,5-dibydro-4-methyl-4-(1-methylethyl)-5-oxo-lH-imidazol-2-yl]
5-ethyl-3-pyridine-carboxylic acid 
isoxaben (Gallery, Snapshot): N-[3-(1-ethyl-l-methylpropyl)-5-isoxazolyl]-2,6
dimethoxybenzamide 
isoxanutole (proposed Balance, Merlin): 5-cyclopropyl-4(2-methylsulphonyl-4
trifluoromethyl-benzoyl)isoxazole 
lactofen (Cobra): (±)-2-ethoxy -l-metbyl-2-oxoethyl 5-[2-chloro-4-(trifluoromethy l)phenoxy]
2-nitrobenzoate 
linuron (Lorox, Linex): N-(3,4-dichlorophyenyl)-N-methoxy-N-methylurea 
MCPA (several): (4-chloro-2-methylphenoxy) acetic acid 
MCPB (This-tro!): 4-(4-chloro-2-metbylphenoxy)butanoic acid 
mecopl'op (several): (+)-2-(4,chloro-2-methylphenoxy) propanoic acid 
metha (Vapam): metbylcarbamodithioic acid 
metham (Vapam): metbylcarbamoditbioic acid 
metolachlol' (Dual II): 2-chloro-N-(2-etbyl-6-metbylphenyl)-N-(2-metboxy-l-methylethyl) 
acetamide 
metribuzin (Lexone, Sencor): 4-amino-6-(1, I-dimetbyletbyl)-3-(metbyltbio )-1 
-5(4H)-one 
metsulful'on (Ally, methy12-[[[[(4-metboxy-6-metbyl- 1,3,5-triazin-2-yl)amino] 
carbonyl]amino]sulfonyl]benzoate 
molinate (Ordram): S-ethyl hexahydro-lH-azepine-l-carbothioate 
MSMA (several): monosodium methanearsonate 
napropamide (Devrinol): N ,N-dietbyl-2-( I-naphtbalenyloxy)propanamide 



su1fony1] benzoate 

napfulam (Alanap): 2-[(1-naphthalenylamino)carbonyl] benzoic acid 
nicosulfuron (Accent): 2-[[[[(4,6--dimethoxy-2-pyrimidinyl)amino]carbonyl]amino]sulfonylJ
N ,N-dimethyl-3-pyridinecarboxamide 
norflurazon (Zorial): 4-chloro-5-(methy lamino)-2-(3-( trifluoromethy l)pheny 1)-3(2H)
pyridazinone 
oryzalin (Surflan): 4-( dipropy lamino)-3 ,5-dinitrobenzenesulfonamide 
UAQ''l.UQ£Uu. (Chipco 3-[2,4--dichloro-5-( I-methylethoxy )pheny 1]-5-(1, 
dimethylethyl)-1,3,4-oxadiazol-2-(3H)-one 
"'....,..,.1'1"1","...·.>1"' (Goal): 

...,. ...... "'1" (Gramoxone 1,lN-dimethyl-4,4N bipyridinium ion 
pelargomc acid (Scythe): acid or carboxylic 
pendimethalin (Prowl, others): N-(1-ethylpropyl)-3 
phenmedipham (Spin-Aid, Betinal): 3-[(methoxycarbonyl)amino]phenyl (3
methylphenyl)carbamate 
pidoram (Tordon): 4-amino-3,5,6-trichloro-2-pyridinecarboxylic acid 
primisulfuron (Beacon): 2-[[[[[4,6-bis(difluoromethoxy)-2-pyrimidinyl] amino] carbonyl] 
amino ]sulfonyl]benzoic acid ester 
pr(];diamille (Rydex): 2, 4--dinitro-N3, N3--dipropyl-6-( trifluoromethyl}-l Hx:nze:neOlla.n:nne 
prometryn (Caparol): N,N'-bis(1-methylethyl)-6-(methylthio)-1,3,5-triazine-2,4--diamine 
pr<ma:mi(:le (Kerb): 3 ,1--dimethyl-2-propynyl)benzamide 
propachlor (Ramrod): 2-chloro-N-(1-methylethyl)-N-phenylacetamide 
propanil (Stampede, Vertac): N-(3,4--dichlorophenyl) pro1parlaIIllide 
propazine (Milogard): 6-chloro-N,N' -bis( I-methylethyl)-1,3 ,5-triazine-2, 4-diamine . 
propham (Chern Hoe): phenylcarbamate 
prosulfuron (Peak, Exceed): 

pyrazosulfuron 
pyrazon : 5-amino-4-chloro-2-pheny 1-3(2H)-pyridazinone 
pyridate (Tough or Lentagran): O-(6-chloro-3-phenyl-4-pyridazinyl)S-octyl carbonothioate 
pyrithiobac-sodium (Staple): 2-chloro-6-[ (4, 6--dimethoxy-2-pyrimidinyl)thio ] benzoic acid 
quindorac (Facet): 3,7-dichloro-8-quinolinecarboxylic acid 
quizalafop (Assure m: (R)-2-[4-[(6-chloro-2-quinoxalinyl)oxy]phenoxy]propanoic acid 
RH-123652 (none): Not available 
rimsulfuron (Matrix): N-[[4,6--dimethoxy-2-pyrimidinyl)amino]carbonyl]-3-(ethylsulfony1)-2

dimethenamid 
sethoxydim Ultima 160): 2-[1-(ethoxyimino)butyl]-5-[2-(ethylthio)propyl] 
-3-hydroxy-2-cyclohexen -I-one 
simazine (Various): 6-chloro-N ,NN-diethyl-l ,3,5-triazine-2,4-diamine 
sodium chlorate (Various): NaCI03 
sulfometuron (Oust): methyl 2-[[[[( 4,6--dimethyl-2-pyrimidinyl) amino ] carbonyl] amino ] 

sulfosate N-phosphonamethylglycine trimethyl "' ..UJ'v............ 


Sl\1Y-1500 (4-amino-6-(l, I-dimethyl-ethyl)-3-(ethylithio)-1 ,2,4-triazine-5(4H)-one 




sulfentrazone (Authority): N-[2,4-dichloro-5-[4-(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo
1 B-l,2,4-triazol-l-yl] phenyl]methanesulfonamide . 
sulfosulfuron (Maverick, MON 37500): {1-[2-ethylsulfonylimidazo(1 ,2-a)pyddin-3-yl
sulfony1]-3-( 4 ,6-dimethoxypyrimidin-2-yl)urea} 
tebuthiuron (Spike): N-[5-(1.1-dimethylethyl)-1.3,4-thiadiazol-2-yl]-N,N'-dimethylurea 
terbacil (Sinbar): 5-chloro-3-(1,1-dimethylethyl)-6-methyl-2,4(lH,3H)-pyrimidinedione 
thiafluamide [proposed] See FOE 5043 . 
thiazopyr (Visor): methyl 2-(difluoromethyl)-5-(4,5-dihydro-2-thiazolyl)-4-(2-methylpropyl)
6-(trifluoromethy1)-3-pyridinecarboxylate 
thifensulfuron (pinnacle): 3-[[[[(4-methoxy-6-methyl-l,3,5-triazin-2-yl)amino]carbonyl] 
amino ]sulfonyl]-2-thiophene carboxylic acid 
tralkoxydim (Achieve): 2-[1-ethoxyimino)propyl]-3-hydroxy-5-mesitylcyclohex-2-enone 
triallate £-(2,3,3-trichloro-2-propenyl) bis( I-methylethyl)carbamothioate 
triasulfuron (Amber): 2-(2-chloroethoxy)-N-[[4-methoxy-6-methyl-l,3,5-triazin-2-yl)amino] 
carbonyl] benzenesulfonamide 
tribenuron (Express): 2-[[[[(4-methoxy-6-methyl-l,3,5-triazin-2-yl)-methylamino]carbonyl] 
amino ] sulfonyl] benzoic 
tribupbos (Folex): s,s,s-tributylphosphorotrithioate 
triciopyr (Garlon): [(3,5,6-trichloro-2-pyridinyl)oxy]acetic acid 
tridiphane (Tandem): 2-(3,5-dichlorophenyl)-2-(2,2,2-trichloroethyl)oxirane 
trifluralin (Treflan. others): 2, 6-dinitro-N ,N-dipropy 1-4-(trifluoromethyl)benzeneamine 
triflusulfuron (Upbeet): methyl-2-[[[[ 4-dimethylamino )-6-(2,2,2-trifluoroethoxy)-1,3 ,5
triazin-2-yl]amino]carbonyl]amino]sulfonyl]-3-methylbenzoate 

236 



	2000 cover
	2000 forward
	2000 TOC
	2000 toc-end.pdf

